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Memorandum 
1101 Fawcett Avenue, Suite 200, Tacoma, Washington 98402, Telephone: 253.383.4940 www.geoengineers.com 

To: Tim Mullen, Washington State Department of Ecology  

From: Aaron Waggoner, LHG and Iain Wingard, GeoEngineers, Inc. 

Date: April 19, 2024 

File: 0186-774-07 

Subject: Former Olympia Manufactured Gas Plant (MGP) Property (Columbia Street Properties) 
– Groundwater Compliance Monitoring Termination Request  

Introduction 
This memorandum provides a request to terminate groundwater monitoring at the Former Olympia 
Manufactured Gas Plant (MGP) Property (Property) in Olympia, Washington identified by Washington State 
Department of Ecology (Ecology) as the Columbia Square Properties (Figure 1). The request for termination 
of groundwater monitoring is based on the results of groundwater monitoring performed prior to and after 
the remedial action completed at the Property. A remedial action to remove contaminated soil was 
completed at the Property in October 2012. Ecology issued a property-specific No Further Action (NFA) 
opinion letter under the Voluntary Cleanup Program (VCP) on September 15, 2015 (Ecology 2015a) after 
completion of the remedial action that required groundwater compliance monitoring. Ecology is currently 
performing a 5-year periodic review under the Model Toxic Control Act (MTCA, Chapter 70A.305 and 
Washington Administrative Code [WAC] 173-340) to review investigation and cleanup activities and 
implementation of institutional controls and environmental covenants at the Property.  

Groundwater monitoring has been performed at the Property to evaluate compliance with groundwater 
cleanup levels. This memorandum presents the results of the groundwater monitoring in comparison to the 
cleanup levels to support termination of groundwater monitoring at the Property. 

Background 
Puget Sound Energy (PSE) completed a remedial action in October 2012 to address contamination related 
to a former MGP previously located on the Property. The remedial action removed contaminated soil to a 
depth of approximately 6 feet below ground surface (bgs) within the Property boundaries. Approximately 
4,400 tons of contaminated soil was removed from the Property and disposed of offsite in a solid waste 
landfill. The remedial excavation was backfilled with clean, imported fill soil to cap the Property. The results 
of the remedial action were provided in the Cleanup Action Report for the Property (GeoEngineers 2013a) 

Ecology issued a property-specific NFA opinion letter for the Property in 2015 (Ecology 2015a). An 
environmental covenant (EC) was established as part of the NFA to address contaminated soil that remains 
at the Property at depths greater than 6 feet (Ecology 2015b). As a requirement of the NFA and EC, 
groundwater at the Property has been monitored in five groundwater monitoring wells (MW-6, MW-10, 
MW-14, MW-15, and MW-16) after completion of the remedial action between 2013 and 2018. The 
groundwater monitoring was performed in accordance with the Groundwater Compliance Monitoring Plan 
prepared for the Property (GeoEngineers 2013b) that is included as an attachment to the NFA and EC. The 
NFA and EC are provided in Attachment A and the Groundwater Compliance Monitoring Plan is provided in 
Attachment B. Groundwater monitoring was also performed prior to completion of the remedial action as 
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part of investigations performed between 2006 and 2011 to characterize groundwater conditions at the 
Property. A description of prior investigations was provided in the Data Summary Report (GeoEngineers 
2011) prepared for the Property. 

Ecology initiated a periodic review of the Columbia Street Properties in 2023 and transmitted a Periodic 
Review Process Early Notification Letter to PSE (Ecology 2023). As part of the periodic review, PSE has 
requested to terminate groundwater monitoring at the Property required by the property-specific NFA as 
groundwater has met the MTCA groundwater cleanup levels at the groundwater points of compliance for 
the Property. Additionally, the groundwater monitoring results indicate that groundwater on the Property 
also meets the cleanup levels.  

Groundwater Monitoring Results 
Groundwater monitoring has been performed at the Property after completion of the remedial action (post-
remedial action) and prior to the remedial action (pre-remedial action) that was performed in 2012 as 
described in the following sections. The results of post- and pre-remedial action groundwater monitoring 
are compared to the cleanup levels for groundwater at the Property which are the MTCA Method A cleanup 
levels as specified in the NFA (Ecology 2015a).  

Post-Remedial Action Groundwater Monitoring Results 
Post-remedial action groundwater monitoring has been performed at monitoring wells at the points of 
compliance specified in the NFA that include MW-6, MW-10, MW-16 and MW-15 that are located adjacent 
to the Property boundary and at monitoring well location MW-14 located within the Property (Figure 2). 
Groundwater sampling was performed at each of the monitoring well locations on an 18-month interval. 
Groundwater sampling was performed in August 2013, February 2015, August 2016, and February 2018.  

Groundwater analyses have been performed for constituents of concern (COC) based on the results of 
previous monitoring as specified in the Groundwater Compliance Monitoring Plan. The analyses performed 
on groundwater from each well has included the following:  

■ Carcinogenic polycyclic aromatic hydrocarbon (cPAH) analysis on samples collected from all wells; 

■ Benzene analysis on samples collected from MW-10, MW-14 and MW-15; 

■ Diesel- and oil- range petroleum hydrocarbon analysis on samples collected from wells MW-14 and 
MW-15; 

■ Total and dissolved lead analyses on samples collected from wells MW-14 and MW-15; and  

■ Total and dissolved mercury analyses on samples collected from wells MW-6, MW-10, MW-14 and 
MW-16. 

The results of the post-remedial action groundwater compliance monitoring were presented in groundwater 
compliance memoranda completed after each monitoring event and the results of the monitoring are 
presented in Table 1. 
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During the post-remedial action groundwater compliance monitoring only one cPAH compound, 
benzo(a)anthracene, was detected in one groundwater sample collected from monitoring wells located at 
the points of compliance (i.e., MW-6, MW-10, MW-15 and MW-16) identified in the NFA (Figure 2). 
Benzo(a)anthracene was detected in groundwater collected from MW-10 at a concentration less than the 
cleanup level as the resulting cPAH toxic equivalent (TEQ) concentration was two orders of magnitude below 
the cPAH TEQ groundwater cleanup level (Table 1). Benzene, diesel- and oil-range petroleum hydrocarbons, 
total and dissolved lead and mercury were not detected at detection limits less than the cleanup levels in 
the groundwater samples collected from the points of compliance (Table 1). The results of post-remedial 
action groundwater sampling and analysis indicate that COC concentrations are less than the cleanup 
levels in groundwater at the points of compliance at the Property boundary as required by the NFA. 

Only two cPAH compounds, chrysene and/or benzo(a)anthracene, were detected in two groundwater 
samples collected from MW-14 located on the Property. The concentrations of chrysene and 
benzo(a)anthracene in groundwater collected from the Property were detected at concentrations two orders 
of magnitude below the cPAH TEQ groundwater cleanup level (Table 1). Benzene, diesel- and oil-range 
petroleum hydrocarbons, and total and dissolved lead and mercury were not detected in the samples 
collected from MW-14 at detection limits below the groundwater cleanup levels (Table 1). The results of 
post-remedial action groundwater sampling and analysis for well MW-14 indicate that COC concentrations 
are less than the cleanup levels in groundwater on the Property. 

Pre-Remedial Action Groundwater Monitoring Results 

Pre-remedial action groundwater monitoring was performed at monitoring wells MW-6 and MW-10 located 
at the points of compliance specified in the NFA and seven additional monitoring wells that included MW-1 
through MW-5, MW-7, and MW-8 located within the Property (Figure 2). Groundwater sampling was 
performed during different times of the year between 2006 through 2011. The results for the groundwater 
COCs identified in the Groundwater Compliance Monitoring Plan from the pre-remedial action groundwater 
monitoring are presented in Table 2.  

During pre-remedial action groundwater monitoring, benzene was not detected at detection limits less than 
the groundwater cleanup level in 25 samples collected from wells MW-1 through MW-5, and MW-8 located 
on the Property and MW-6 and MW-10 located at the points of compliance. Benzene was only detected in 
November 2009 in one sample collected from well MW-7 located on the Property prior to the remedial 
action. The detected benzene concentration in groundwater from well MW-7 in November 2009 was less 
than the cleanup level (Table 2). Benzene was not detected in subsequent pre-remedial action groundwater 
samples collected from well MW-7 in February and May 2010 and prior to the remedial action. Benzene 
has also not been detected in post-remedial action groundwater samples collected from well MW-14 which 
was installed adjacent to the location of well MW-7 to characterize groundwater conditions after the 
remedial action at the Property or in post-remedial action groundwater samples from the points of 
compliance as described above (Post-Remedial Action Groundwater Monitoring Results).  

Diesel- and oil-range petroleum hydrocarbons were not detected at detection limits less than the 
groundwater cleanup level in 31 samples collected from wells MW-1 through MW-5, MW-7, and MW-8 
located on the Property and MW-6 and MW-10 located at the points of compliance prior to completion of 
the remedial action (Table 2). 
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Total lead was not detected at detection limits less than the cleanup level or was detected at concentrations 
less than the cleanup level in 41 samples collected from wells MW-1, MW-2, and MW-4 through MW-8 
located on the Property and at MW-6 and MW-10 located at the points of compliance prior to completion 
of the remedial action (Table 2). Dissolved lead was not detected at detection limits less than the cleanup 
level in eight samples collected from wells MW-1 through MW-4 located on the property and MW-6 and 
MW-10 located at the points of compliance. Total lead was only detected once in August 2008 at a 
concentration slightly greater than the cleanup level in samples collected from well MW-3 (parent and 
duplicate sample) located on the Property prior to the remedial action (Table 2). Total lead was detected at 
concentrations less than the cleanup level in subsequent pre-remedial action groundwater samples 
collected from well MW-3 in October 2008, November 2009, February 2010, and May 2010. Total lead has 
also not been detected at detection limits less than the groundwater cleanup level in post-remedial action 
groundwater samples collected from the Property and the points of compliance after completion of the 
remedial action as described above (Post-Remedial Action Groundwater Monitoring Results). 

Total mercury was not detected at detection limits less than the cleanup level in 41 samples collected from 
wells MW-1 through MW-5, MW-7, and MW-8 located on the Property and at MW-6 and MW-10 located at 
the points of compliance (Table 2) during pre-remedial action groundwater monitoring. Dissolved mercury 
was also not detected at detection limits less than the cleanup level in two samples collected from wells 
MW-6 and MW-10 located at the points of compliance.  

cPAHs were either not detected at detection limits less than the groundwater cleanup level or were detected 
at concentrations less than the groundwater cleanup level in 39 samples collected from wells MW-1 
through MW-5, and MW-8 located on the Property and wells MW-6 and MW-10 located at the points of 
compliance during pre-remedial action groundwater monitoring (Table 2). cPAHs were only detected at 
concentrations greater than the groundwater cleanup level in samples collected from well MW-7. cPAHs 
have not been detected at a concentration greater than the cleanup level in post-remedial action 
groundwater samples collected from well MW-14 which was installed adjacent to the location of well MW-
7 to characterize groundwater conditions after the remedial action or in groundwater from the points of 
compliance (i.e., MW-6, MW-10, MW-15, and MW-16) after completion of the remedial action as described 
above (Post-Remedial Action Groundwater Monitoring Results). 

The results of pre-remedial action groundwater sampling and analysis indicate that the concentrations of 
COCs including benzene, diesel- and oil-range petroleum hydrocarbons, total and dissolved lead and 
mercury were less than the groundwater cleanup levels prior to the remedial action at the Property and 
wells MW-6 and MW-10 at points of compliance. Only cPAHs were detected at a concentration greater than 
the cleanup levels and only in groundwater at one (MW-7) out of seven monitoring wells located on the 
Property prior to the remedial action and were not detected in groundwater at concentrations greater than 
the cleanup level at wells MW-6 and MW-10 at points of compliance prior to the remedial action.  

Conclusions 
The results of post-remedial action and pre-remedial action groundwater monitoring of COCs at the Property 
demonstrate that groundwater meets the cleanup levels at the points of compliance specified in the NFA 
and therefore, no further groundwater monitoring is required as part of the property-specific NFA. The 
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results of post-remedial action and pre-remedial action groundwater monitoring of COCs at the Property 
also demonstrate that groundwater meets the cleanup levels on the property. 

During post-remedial action groundwater compliance monitoring, only one cPAH compound was detected 
in one groundwater sample collected from monitoring wells MW-6, MW-10, MW-15 and MW-16 located at 
the groundwater points of compliance identified in the NFA (Figure 1). Benzo(a)anthracene was detected 
in groundwater collected from MW-10 at a concentration two orders of magnitude below the cPAH TEQ 
groundwater cleanup level (Table 1). Benzene, diesel- and oil-range petroleum hydrocarbons, total and 
dissolved lead and mercury were also not detected in the groundwater samples collected from the point of 
compliance monitoring wells during post-remedial action groundwater monitoring (Table 1). Similarly, 
during pre-remedial action groundwater monitoring, cPAHs were either not detected or were detected at 
concentrations less than the groundwater cleanup level and benzene, diesel- and oil-range petroleum 
hydrocarbons, total and dissolved lead and mercury were not detected in samples collected from point of 
compliance wells MW-6 and MW-10 (Table 2). 

The results of post-remedial action and pre-remedial action groundwater sampling also indicate that 
groundwater meets the cleanup levels on the Property. Only two cPAH compounds, chrysene and 
benzo(a)anthracene were detected in two groundwater samples collected from MW-14 located on the 
Property (Figure 2) at concentrations two orders of magnitude below the cPAH TEQ groundwater cleanup 
level (Table 1). Well MW-14 was installed adjacent to the location of well MW-7 where cPAHs were 
previously detected at concentrations greater than the cleanup level during pre-remedial action 
groundwater monitoring as described above (Figure 2). cPAHs were either not detected or were detected 
at concentrations less than the groundwater cleanup level in all other samples collected from six monitoring 
wells (MW-1 through MW-5, and MW-8) located on the Property during pre-remedial action groundwater 
monitoring. Benzene, diesel- and oil-range petroleum hydrocarbons, and total and dissolved lead and 
mercury were not detected in the samples collected from MW-14 during post-remedial action groundwater 
monitoring (Table 1). Similarly, benzene, diesel- and oil-range petroleum hydrocarbons, total and dissolved 
lead and mercury were less than the groundwater cleanup levels in pre-remedial action groundwater 
samples collected from seven monitoring wells (MW-1 through MW-5, and MW-8) on the Property (Table 2) 
prior to the remedial action at the Property. 

Based on the results of post-remedial action and pre-remedial action groundwater monitoring of COCs at 
the Property as described in this memorandum, PSE is requesting termination of groundwater monitoring 
at the Former Olympia MGP Property in Olympia, Washington, identified by Ecology as the Columbia Square 
Properties, because groundwater meets the cleanup levels at the points of compliance specified in the NFA 
and therefore, no further groundwater monitoring is required as part of the property-specific NFA.  
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Limitations 
We have prepared this memorandum for the exclusive use of Puget Sound Energy, their authorized agents 
and regulatory agencies. This memorandum is not intended for use by others, and the information 
contained herein is not applicable to other sites. No other party may rely on the product of our services 
unless we agree in advance, and in writing, to such reliance. This is to provide our firm with reasonable 
protection against open-ended liability claims by third parties with whom there would otherwise be no 
contractual limits to their actions. 

Our interpretations of site conditions are based on field observations and limited sampling events. Within 
the limitations of scope, schedule and budget, our services have been executed in accordance with 
our general agreement with PSE (Contract No. CW2233188) and generally accepted environmental 
science practices in this area at the time this report was prepared. No warranty or other conditions, 
express or implied, should be understood. 
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Table 1
Post-Remedial Action Groundwater Monitoring Results (2013 - 2018)

PSE Former Olympia MGP Property
Olympia, Washington

MW-6
MW-6-082613-W

8/26/2013

MW-6
MW-6-022615-W

2/26/2015

MW-6
MW-6-082416-W

8/24/2016

MW-6
MW-6-021418-W

2/14/2018

MW-10
MW-10-082613-W

8/26/2013

MW-10
MW-10-022615-W

2/26/2015

MW-10
MW-10-082416-W

8/24/2016

MW-10
MW-10-021418-W

2/14/2018

MW-14
MW-14-082613-W

8/26/2013

MW-14 (Dup)*
MW-DUP-052613-W

8/26/2013

Analyte Units

MTCA Method A
Cleanup Level1

Benzene (EPA Method 8260B)

Benzene µg/L 5 -- -- -- -- 0.20 U  0.20 U  0.20 U  0.20 U 0.20 U 0.20 U

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-range hydrocarbons mg/L 0.5 -- -- -- -- -- -- -- -- 0.26 U 0.26 U

Lube Oil-range hydrocarbons mg/L 0.5 -- -- -- -- -- -- -- -- 0.41 U 0.42 U

cPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U 0.0094 0.0095 U 0.010 U 0.0094 U 0.0095 U

Benzo(b)fluoranthene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U  0.0094 U 0.0095 U 0.010 U 0.0094 U 0.0095 U

Benzo(j,k)fluoranthene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U  0.0094 U 0.0095 U 0.010 U 0.0094 U 0.0095 U

Benzo(a)pyrene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U  0.0094 U 0.0095 U 0.010 U 0.0094 U 0.0095 U

Indeno(1,2,3-cd)pyrene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U  0.0094 U 0.0095 U 0.010 U 0.0094 U 0.0095 U

Dibenzo(a,h)anthracene µg/L NE 0.0095 U  0.0097 U 0.0097 U 0.010 U 0.0094 U  0.0094 U 0.0095 U 0.010 U 0.0094 U 0.0095 U

Total cPAHs TEQ µg/L 0.1 0.0072 UT  0.0073 UT 0.0073 UT 0.0076 UT 0.0071 UT 0.0076 T 0.0072 UT 0.0076 UT 0.0071 UT 0.0072 UT

Metals (EPA Method 200.8/6020/7470)

Total Lead mg/L 0.015 -- -- -- -- -- -- -- -- 0.0011 U 0.0011 U

Dissolved Lead2 mg/L 0.015 -- -- -- -- -- -- -- -- 0.0010 U 0.0010 U

Total Mercury mg/L 0.002 0.0005 U  0.0005 U  0.0005 U  0.0005 U 0.0005 U  0.0005 U  0.0005 U  0.0005 U 0.0005 U 0.0005 U
Dissolved Mercury2 mg/L 0.002 0.0005 U  0.0005 U  0.0005 U  0.0005 U 0.0005 U  0.0005 U  0.0005 U  0.0005 U 0.0005 U 0.0005 U

Location ID
Sample ID

Sample Date

File No. 00186-774-07
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Table 1
Post-Remedial Action Groundwater Monitoring Results (2013 - 2018)

PSE Former Olympia MGP Property
Olympia, Washington

MW-14
MW-14-022615-W

2/26/2015

MW-14 (Dup)*
MW-DUP-022615-W

2/26/2015

MW-14
MW-14-082416-W

8/24/2016

MW-14 (Dup)*
MW-DUP-082416-W

8/24/2016

MW-14
MW-14-021418-W

2/14/2018

MW-14 (Dup)*
MW-DUP-021418

2/14/2018

MW-15
MW-15-082613-W

8/26/2013

MW-15
MW-15-022615-W

2/26/2015

Analyte Units

MTCA Method A
Cleanup Level1

Benzene (EPA Method 8260B)

Benzene µg/L 5  0.20 U  0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U  0.20 U

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-range hydrocarbons mg/L 0.5  0.26 U  0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U  0.26 U

Lube Oil-range hydrocarbons mg/L 0.5  0.41 U  0.41 U 0.42 U 0.41 U 0.41 U 0.41 U 0.41 U  0.41 U

cPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene µg/L NE  0.0095 U  0.0094 U 0.018 0.016 0.010 U 0.010 U 0.0095 U  0.0095 U

Benzo(b)fluoranthene µg/L NE  0.0095 U  0.0094 U 0.0096 U 0.0094 U 0.010 U 0.010 U 0.0095 U  0.0095 U

Benzo(j,k)fluoranthene µg/L NE  0.0095 U  0.0094 U 0.0096 U 0.0094 U 0.010 U 0.010 U 0.0095 U  0.0095 U

Benzo(a)pyrene µg/L NE  0.0095 U  0.0094 U 0.0096 U 0.0094 U 0.010 U 0.010 U 0.0095 U  0.0095 U

Indeno(1,2,3-cd)pyrene µg/L NE  0.0095 U  0.0094 U 0.0096 U 0.0094 U 0.010 U 0.010 U 0.0095 U  0.0095 U

Dibenzo(a,h)anthracene µg/L NE  0.0095 U  0.0094 U 0.0096 U 0.0094 U 0.010 U 0.010 U 0.0095 U  0.0095 U

Total cPAHs TEQ µg/L 0.1  0.0072 UT  0.0071 UT 0.0087 T 0.0082 T 0.0076 UT 0.0076 UT 0.0072 UT  0.0072 UT

Metals (EPA Method 200.8/6020/7470)

Total Lead mg/L 0.015  0.0011 U  0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U  0.0011 U

Dissolved Lead2 mg/L 0.015  0.0010 U  0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U 0.0010 U  0.0010 U

Total Mercury mg/L 0.002  0.0005 U  0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U -- --
Dissolved Mercury2 mg/L 0.002  0.0005 U  0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U -- --

Location ID
Sample ID

Sample Date

File No. 00186-774-07
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Table 1
Post-Remedial Action Groundwater Monitoring Results (2013 - 2018)

PSE Former Olympia MGP Property
Olympia, Washington

MW-15
MW-15-082416-W

8/24/2016

MW-15
MW-15-021418-W

2/14/2018

MW-16
MW-16-082613-W

8/26/2013

MW-16
MW-16-022615-W

2/26/2015

MW-16
MW-16-082416-W

8/24/2016

MW-16
MW-16-021418-W

2/14/2018

Analyte Units

MTCA Method A
Cleanup Level1

Benzene (EPA Method 8260B)

Benzene µg/L 5 0.20 U 0.20 U -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-range hydrocarbons mg/L 0.5 0.26 U 0.26 U -- -- -- --

Lube Oil-range hydrocarbons mg/L 0.5 0.41 U 0.41 U -- -- -- --

cPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Benzo(b)fluoranthene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Benzo(j,k)fluoranthene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Benzo(a)pyrene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Indeno(1,2,3-cd)pyrene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Dibenzo(a,h)anthracene µg/L NE 0.0096 U 0.010 U 0.0095 U  0.0095 U 0.0097 U 0.011 U

Total cPAHs TEQ µg/L 0.1 0.0072 UT 0.0076 UT 0.0072 UT  0.0072 UT 0.0073 UT 0.0083 UT

Metals (EPA Method 200.8/6020/7470)

Total Lead mg/L 0.015 0.0011 U 0.0011 U -- -- -- --

Dissolved Lead2 mg/L 0.015 0.0010 U 0.0010 U -- -- -- --

Total Mercury mg/L 0.002 -- -- 0.0005 U  0.0005 U  0.0005 U  0.0005 U
Dissolved Mercury2 mg/L 0.002 -- -- 0.0005 U  0.0005 U  0.0005 U  0.0005 U

Notes:
1 Model Toxics Control Act (MTCA) Method A cleanup levels for potable groundwater (Washington Administrative Code [WAC] 173-340-720[3]).
2 Groundwater samples analyzed for dissolved metals were field-filtered with a 45 micron filter.

*Field duplicate sample

-- = Constituent not analyzed

cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

NE = Cleanup level not established

T = Calculated total cPAH toxic equivalent concentration (TEQ)

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

    U = The analyte was not detected above the listed reporting limit.

mg/L = Milligrams per liter

µg/L = Micrograms per liter

Chemical analyses performed by OnSite Environmental, Inc. in Redmond, Washington.

Detections are shown in bold font type.

Location ID
Sample ID

Sample Date

TEQ = Total cPAH toxic equivalent concentration calculated per WAC 173-340-708[8][e][iii][A].  For non-detected constituents, one-half the method reporting limit was used in the calculation. All values calculated using toxicity equivalency factors from WAC
173-340 Table 708-2 (Nov. 2007).

File No. 00186-774-07
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Table 2
Groundwater Monitoring Results (2006 - 2011)

PSE Former Olympia MGP Property
Olympia, Washington

MW-1
8/26/2008

MW-1
10/6/2008

MW-1
11/3/2009

MW-1
2/15/2010

MW-1
5/26/2010

MW-1
7/18/2011

MW-2
8/26/2008

MW-2
10/6/2008

MW-2
11/3/2009

MW-2/DUP-
110309*

11/3/2009
MW-2

2/15/2010
MW-2

5/26/2010
MW-2

7/18/2011
MW-3

8/26/2008

MW-3/
 D-08-26-08*
8/26/2008

MW-3
10/6/2008

MW-3
11/3/2009

Analyte Units

MTCA
Method A
Cleanup 
Level1

Benzene (EPA Method 8260B)

Benzene g/L 5 0.50 U -- -- -- -- -- 0.50 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- 0.50 U 0.50 U -- --

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-Range mg/L 0.5 0.25 U -- -- -- -- -- 0.25 U -- 0.25 U 0.25 U 0.26 U 0.26 U -- 0.26 U 0.25 U -- --

Lube Oil-Range mg/L 0.5 0.40 U -- -- -- -- -- 0.40 U -- 0.40 U 0.40 U 0.41 U 0.41 U -- 0.41 U 0.40 U -- --

CPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.012 -- 0.0095 U 0.010 U 0.013 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Chrysene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.0099 -- 0.0095 U 0.010 U 0.013 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Benzo(b)fluoranthene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.020 -- 0.0095 U 0.010 U 0.019 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Benzo(k)fluoranthene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.0095 U -- 0.0095 U 0.010 U 0.013 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Benzo(a)pyrene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.021 -- 0.0095 U 0.010 U 0.029 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Indeno(1,2,3-cd)pyrene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.026 -- 0.0095 U 0.010 U 0.030 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Dibenzo(a,h)anthracene g/L NE 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U 0.0098 U 0.0095 U -- 0.0095 U 0.010 U 0.0095 U 0.0095 U 0.010 U 0.0095 U 0.0095 U -- 0.0093 U

Total cPAHs TEQ g/L 0.1 0.0072 U -- 0.0071 U 0.0071 U 0.0072 U 0.0098 U 0.028 -- 0.0072 U 0.0076 U 0.037 0.0072 U 0.0076 U 0.0072 U 0.0072 U -- 0.0070 U

Metals (EPA Method 200.8/6020/7470A)

Total Lead mg/L 0.015 0.0032 0.0023 0.0011 U 0.0019 0.0011 U -- 0.0051 0.0036 0.0011 U 0.0011 U 0.0046 0.0011 U -- 0.018 0.018 0.0072 0.0039

Dissolved Lead2 mg/L 0.015 -- 0.0010 U -- -- -- -- -- 0.0010 U -- -- -- -- -- -- -- 0.0010 U --

Total Mercury mg/L 0.002 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- 0.00050 U 0.00050 U -- 0.00050 U

Dissolved Mercury2 mg/L 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Location/
Sample ID

Sample Date

File No. 0186-774-07
Table 2 | April 19, 2024 Page 1 of 3



Table 2
Groundwater Monitoring Results (2006 - 2011)

PSE Former Olympia MGP Property
Olympia, Washington

MW-3
2/15/2010

MW-3
5/26/2010

MW-4
8/26/2008

MW-4
10/6/2008

MW-4
11/3/2009

MW-4
2/15/2010

MW-4
5/26/2010

MW-5
11/3/2009

MW-5
2/15/2010

MW-5
5/26/2010

MW-5
1/7/2011

MW-5
7/18/2011

MW-6
9/13/2006

MW-6
8/26/2008

MW-6
10/6/2008

MW-6
11/3/2009

MW-6
2/15/2010

MW-6
5/26/2010

Analyte Units

MTCA
Method A
Cleanup 
Level1

Benzene (EPA Method 8260B)

Benzene g/L 5 -- -- 0.50 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- -- 2 U 0.50 U -- 1.0 U 1.0 U 1.0 U

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-Range mg/L 0.5 -- -- 0.25 U -- -- -- -- 0.25 U 0.26 U 0.26 U 0.26 U -- 0.13 U 0.25 U -- 0.25 U 0.26 U 0.26 U

Lube Oil-Range mg/L 0.5 -- -- 0.41 U -- -- -- -- 0.40 U 0.41 U 0.41 U 0.41  U -- 0.25 U 0.40 U -- 0.40 U 0.41 U 0.41 U

CPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.013 0.012 0.0095 U 0.021 0.023 0.018 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Chrysene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.012 0.0095 U 0.017 0.023 0.017 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Benzo(b)fluoranthene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.017 0.0095 U 0.014 0.028 0.024 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Benzo(k)fluoranthene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.010 U 0.0095 U 0.012 0.024 0.016 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Benzo(a)pyrene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.010 U 0.0095 U 0.017 0.046 0.034 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Indeno(1,2,3-cd)pyrene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.011 0.0095 U 0.015 0.035 0.024 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Dibenzo(a,h)anthracene g/L NE 0.0094 U 0.0095 U 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U 0.010 U 0.0095 U 0.0098 0.0097  U 0.0098 U 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U

Total cPAHs TEQ g/L 0.1 0.0071 U 0.0072 U 0.0072 U -- 0.0072 U 0.0072 U 0.0079 0.010 0.0072 U 0.024 0.058 0.043 0.015 U 0.0072 U -- 0.0073 U 0.0072 U 0.0073 U

Metals (EPA Method 200.8/6020/7470A)

Total Lead mg/L 0.015 0.0080 0.0038 0.0062 0.0039 0.0013 0.0011 U 0.0011 U 0.0054 0.0011 U 0.0011 U 0.0011 U -- -- 0.0022 0.0086 0.0011 U 0.0011 U 0.0025

Dissolved Lead2 mg/L 0.015 -- -- -- 0.0010 U -- -- -- -- -- -- -- -- 0.003 U -- 0.0010 U -- -- --

Total Mercury mg/L 0.002 0.00050 U 0.00050 U 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050  U -- 0.00050 U 0.00050 U 0.00050 U

Dissolved Mercury2 mg/L 0.002 -- -- -- -- -- -- -- -- -- -- -- 0.0002 U -- -- -- -- --

Location/
Sample ID

Sample Date

File No. 0186-774-07
Table 2 | April 19, 2024 Page 2 of 3



Table 2
Groundwater Monitoring Results (2006 - 2011)

PSE Former Olympia MGP Property
Olympia, Washington

MW-7
11/3/2009

MW-7
2/15/2010

MW-7/DUP-
021510*

2/15/2010
MW-7

5/26/2010

MW-7/DUP-
100526*

5/26/2010
MW-7

1/7/2011

MW-7/DUP-
010711*
1/7/2011

MW-7
4/19/2011

MW-7/DUP-
041911*

4/19/2011
MW-7

7/18/2011
MW-8

11/3/2009
MW-8

2/15/2010
MW-8

5/26/2010
MW-8

1/7/2011
MW-10

9/13/2006
MW-10

8/26/2008
MW-10

10/6/2008
MW-10

11/3/2009
MW-10

2/15/2010
MW-10

5/26/2010

Analyte Units

MTCA
Method A
Cleanup 
Level1

Benzene (EPA Method 8260B)

Benzene g/L 5 1.1 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- 2 U 0.50 U -- 1.0 U 1.0 U 1.0 U

Total Petroleum Hydrocarbons (NWTPH-Dx)

Diesel-Range mg/L 0.5 0.25 U 0.25 U 0.25 U 0.26 U 0.26 U -- -- -- -- -- 0.25 U 0.25 U 0.26 U -- 0.13 U 0.25 U -- 0.25 U 0.25 U 0.26 U

Lube Oil-Range mg/L 0.5 0.40 U 0.40 U 0.40 U 0.41 U 0.41 U -- -- -- -- -- 0.40 U 0.40 U 0.42 U -- 0.25 U 0.40 U -- 0.40 U 0.40 U 0.41 U

CPAHs (EPA Method 8270D-SIM)

Benzo(a)anthracene g/L NE 0.051 0.064 0.090 0.084  J 0.12  J 0.079  J 0.049  J 0.015  J 0.028  J 0.082 0.0097 U 0.011 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.010

Chrysene g/L NE 0.067 0.087  J 0.13  J 0.12  J 0.17  J 0.12  J 0.072  J 0.013  J 0.036  J 0.11 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Benzo(b)fluoranthene g/L NE 0.13 0.14  J 0.22  J 0.16  J 0.24  J 0.19  J 0.12  J 0.023  J 0.063  J 0.22 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Benzo(k)fluoranthene g/L NE 0.030 0.12  J 0.18  J 0.10  J 0.17  J 0.16  J 0.087  J 0.014  J 0.045  J 0.14 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Benzo(a)pyrene g/L NE 0.14 0.21  J 0.31  J 0.23  J 0.37  J 0.28  J 0.17  J 0.019  J 0.062  J 0.33 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Indeno(1,2,3-cd)pyrene g/L NE 0.15 0.22  J 0.32  J 0.28  J 0.42  J 0.30  J 0.17  J 0.033  J 0.095  J 0.29 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Dibenzo(a,h)anthracene g/L NE 0.016 0.023 0.032 0.032  J 0.048  J 0.033  J 0.018  J 0.0095 U 0.011 0.033 0.0097 U 0.0095 U 0.0095 U 0.0097  U 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U

Total cPAHs TEQ g/L 0.1 0.18 0.27 J 0.40 J 0.30 J 0.47  J 0.36  J 0.22  J 0.028  J 0.087  J 0.41 0.0073 U 0.0078 0.0072 U 0.0073  U 0.015 U 0.0072 U -- 0.0074 U 0.0072 U 0.0078

Metals (EPA Method 200.8/6020/7470A)

Total Lead mg/L 0.015 0.0063 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0029 0.0029 -- -- -- 0.0012 0.0011 U 0.0011 U 0.0011 U -- 0.0011 U 0.0047 0.0024 0.0011 U 0.0097

Dissolved Lead2 mg/L 0.015 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.003 U -- 0.0010 U -- -- --

Total Mercury mg/L 0.002 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- -- -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U

Dissolved Mercury2 mg/L 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0002 U -- -- -- -- --

Notes:
1 Model Toxics Control Act (MTCA) Method A cleanup levels for potable groundwater (Washington Administrative Code [WAC] 173-340-720[3]).
2 Groundwater samples analyzed for dissolved metals were field-filtered with a 45 micron filter.

*Field duplicate sample

-- = Constituent not analyzed

cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

NE = Cleanup level not established
TEQ = Total cPAH toxic equivalent concentration calculated per WAC 173-340-708[8][e][iii][A].  For non-detected constituents, one-half the method reporting limit was used in the calculation. All values calculated using toxicity equivalency factors from WAC 173-340 Table 708-2 (Nov. 2007).

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

    U = The analyte was not detected above the listed method reporting limit.

mg/L = Milligrams per liter

µg/L = Micrograms per liter

Chemical analyses performed by OnSite Environmental, Inc. in Redmond, Washington.

Detections are shown in bold font type.

Yellow highlighted cells indicate values that exceed the MTCA cleanup level.

Location/
Sample ID

Sample Date

File No. 0186-774-07
Table 2 | April 19, 2024 Page 3 of 3



R
o
g
e
rs

S
t
N
W

Bowman Ave NW

6th Ave SW

D
iv is

io
n
S
t
N
WWalnut Rd NW

4th Ave W

T
h
o
m
a
s
S
t
N
W

W
B
a
y
D
r
N
W

5th Ave SW

8th Ave SW

Elliott Ave NW

Perc
ival

Cre
ek

9th Ave SW

F
e
rn

S
t
S
W

D
e
c
a
tu
r
S
t
S
W

C
o
o
p
er

P
oint

R
d SW

7th Ave SE

P
u
g
e
t
S
t
N
E

Legion Way SE

Olympia Ave NE

8th Ave SE

G
a
rr
is
o
n
S
t
N
E

E
a
s
ts
id
e
S
t
N
E

T
u
ll
is

S
t
N
E

M
a
r in

e
D
r
N
E

W
B
a
y
D
r
N
W

B
e
th
e
l
S
t
N
E

10th Ave SE

Ethridge Ave NE

Yew Ave NE

5th Ave SE

Miller Ave NE

Bigelow Ave NE

W
il
s
o
n
S
t
N
E

State Ave NE

E
B
a
y
D
r
N
E

4th Ave E
Percival
Landing

Mission Creek
Nature Park

M
o
x
lie

C
re e

k

Union Ave SE

E
a
s
ts
id
e
S
t
S
E

Wheele
r A

ve
SE

22nd Ave SE

13th Ave SE

D
e
s
c
h
u
te
s
P
k
w
y
S
W

C
a
p
ito

l
W
a
y
S

Capitol Lake
Park

Olympia

5

1

PROPERTY

Vicinity Map

Figure 1

Former Olympia MGP Property
Olympia, Washington

101

Olympic
National Forest Kent

Tacoma

Chehalis
Reservation

Mount Rainier
National Park

Olympia 0 2,000

Feet

P:
\0

\0
1

8
6

8
9

0
\G

IS
\0

1
8

6
8

9
0

_P
ro

je
ct

\0
1

8
6

8
9

0
_P

ro
je

ct
.a

pr
x\

0
1

8
6

8
9

0
0

6
_F

0
1

_V
ic

in
ity

M
ap

   
D

at
e 

Ex
po

rt
ed

: 0
4

/1
6

/2
4

   
by

 m
au

gu
st

Source(s):
• ESRI

Coordinate System: NAD 1983 UTM Zone 10N
Disclaimer: This figure was created for a specific purpose and project. Any use of this figure
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1.0 INTRODUCTION 

This Groundwater Compliance Monitoring Plan (GWCMP) describes the procedures for performing 
groundwater monitoring to assess compliance with Model Toxic Control Act (MTCA) cleanup levels 
at the 320 Columbia Street NW property (Property), located in Olympia, Washington.  Puget Sound 
Energy (PSE) entered into the Washington State Department of Ecology’s (Ecology) Voluntary 
Cleanup Program (VCP) in September 2008 with the goal of achieving a No Further Action (NFA) 
determination for the Property.  The remedial actions selected for the Property in cooperation with 
Ecology included the removal of soil with chemical concentrations greater than MTCA cleanup 
levels to the maximum extent practicable and post-remediation compliance groundwater 
monitoring. Remedial excavation activities were completed in October 2012 (GeoEngineers, 2013).  

The purpose of the activities described in this GWCMP is to evaluate groundwater conditions 
beneath the Property after completing the 2012 cleanup action.  This GWCMP describes 
procedures for monitoring well installation, well development, and groundwater sampling and 
analysis. 

The following section, Section 2.0, describes the Property and Section 3.0 provides information on 
past investigations and remedial actions.  The procedures for groundwater compliance monitoring 
are presented in Section 4.0.  The standard operating procedures for field investigation activities 
are provided in Appendix A.  A Quality Assurance Project Plan (QAPP) is included as Appendix B.  A 
Health and Safety Plan (HASP) for groundwater compliance monitoring has been prepared under 
separate cover. 

2.0 PROPERTY LOCATION AND DESCRIPTION 

The Property occupies approximately 0.33 acres at the southeast corner of the intersection of 
Columbia Street NW and Thurston Avenue NW in Olympia, Washington and is currently vacant.  It is 
identified as Thurston County tax parcel number 78500200100 and is located in the southwest 
quarter (SW 1/4) of the northwest quarter (NW 1/4) of Section 14, Township 18 North, Range 2 
West of the Public Land Survey System land grid.  The Property is bounded by Thurston Avenue NW 
to the north, Columbia Street NW to the west, and commercial properties to the east and south.  
Budd Inlet is located approximately 300 feet west of the Property (Figure 1).   

3.0 PROPERTY BACKGROUND 

3.1. Property History 

The Property was developed as a manufactured gas plant (MGP) in 1908 by the Olympia Gas and 
Power Company.  The Olympia MGP produced gas from oil and distributed the gas through 
underground pipes to limited areas of Olympia for residential uses such as lighting, heating, and 
cooking.  The Olympia MGP was a primary source of Olympia’s residential gas supply between April 
1908 and August 1910.  By August 1910, construction of a gas pipeline between Tacoma and 
Olympia was completed.  This pipeline carried gas produced at an MGP in Tacoma and became 
Olympia’s primary gas source.  Consequently, from 1910 until approximately 1923 or 1924, the 
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Olympia MGP served as a backup/auxiliary plant, producing gas only as needed during temporary 
interruptions in the Tacoma gas supply. 

Historical records indicate that all gas production at the Olympia MGP ceased by approximately 
1924.  The Property was used for the storage and distribution of Tacoma-produced gas from 
approximately 1924, or possibly as early as 1910, until the late 1940s.  A 50-foot diameter 
aboveground spherical gas storage tank called a “Hortonsphere” was present on the Property from 
at least 1934 until the late 1940s.  By the early 1950s, it appears that all gas production and 
storage facilities were dismantled, and a new office building/warehouse had been constructed on 
the Property.  The Property was owned by Washington Natural Gas from the early 1950s until 
1974, and a private law firm (Bean & Gentry) owned the Property from 1974 until 2008.  A 
1,000-gallon gasoline underground storage tank (UST) and a fuel dispenser were installed by 
Washington Natural Gas in 1965.  Bean & Gentry removed the UST and fuel dispenser in 1990. 

The Property is currently owned by The Rants Group (TRG) and has been vacant since 
October 2009, when the office building was demolished to allow environmental sampling within the 
building footprint.   

3.2. Previous Site Investigations and Remedial Actions 

Four phases of environmental investigation were conducted at the Property between 2006 and 
2011.  Detailed summaries of these previous investigations are presented in the Data Summary 
Report (GeoEngineers, 2011).  The previous investigations identified carcinogenic polycyclic 
aromatic hydrocarbons (cPAHs), benzene, gasoline- and lube oil-range petroleum hydrocarbons, 
lead, and mercury in Property soil at concentrations exceeding MTCA Method A cleanup levels.  In 
addition, cPAHs have been detected in shallow groundwater at concentrations exceeding the MTCA 
Method A cleanup level near the eastern Property boundary.  These contaminants were identified 
as chemicals of concern (COCs) in the revised CAP (GeoEngineers, 2012a). 

The preferred cleanup alternative for the Property included the following: excavation of soil 
containing COC concentrations exceeding MTCA cleanup levels for unrestricted land use; off-site 
disposal of the excavated soil at a permitted facility, and; use of institutional controls.  Institutional 
controls are needed because all contaminated soil was not removed from the Property, but rather, 
was removed to the maximum extent practicable.  A disproportionate cost analysis was presented 
in the revised CAP to select the extent of excavation.  In addition to mitigating risks associated with 
direct contact with contaminated soil, the selected remedy also reduced the risk of impacts to 
groundwater as a result of removing most of the contaminated soil from the Property. 

The remedial action included removal and off-site disposal of approximately 4,400 tons of soil from 
the Property.  The final limits of the completed excavation measured approximately 120 feet by 
120 feet and extended to a total depth of approximately 6 feet below ground surface.  The 
excavation depth approximately coincided with the depth of groundwater.  The excavation sidewalls 
were generally vertical along the north, west and south sides of the Property.  The eastern 
excavation sidewall sloped at an inclination of approximately 1H:1V (horizontal:vertical). 

Discrete confirmation soil samples were collected at the limits of the remedial excavation and 
analyzed in accordance with the sampling and analysis plan (SAP) provided in the Construction 
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Work Plan (GeoEngineers, 2012b).  Analytical results for all confirmation soil samples are 
presented in the Cleanup Action Report (GeoEngineers, 2013).  Present-day soil conditions 
beneath the Property are characterized by a combination of confirmation soil samples collected 
during the remedial action and soil samples collected during pre-remedial investigations.  All 
analytical results that document present-day (post remedy) MTCA exceedances in soil beneath the 
Property are shown in Figure 2. 

3.3. Summary of Previous Groundwater Investigation Results 

Several groundwater investigations were performed on and adjacent to the Property between 2006 
and 2010.  Groundwater analytical results from these investigations were compared to MTCA 
cleanup levels (Table 1).  The results of the previous groundwater investigations were discussed in 
the Data Summary Report (GeoEngineers, 2011).  Figure 3 presents analytical results for 
contaminants that were detected in groundwater at concentrations greater than MTCA cleanup 
levels during the previous monitoring events. 

Arsenic and cPAHs were detected at concentrations exceeding MTCA groundwater cleanup levels 
during several previous sampling events.  The arsenic has been shown to be unrelated to historic 
activities on the Property (GeoEngineers, 2011).  The only reoccurring exceedances of cPAHs have 
been in MW-7.  Carcinogenic PAHs have a low aqueous solubility and do not readily partition into 
groundwater or typically migrate significant distances in the dissolved phase.  As a result, the cPAH 
exceedances in MW-7 are believed to have been derived from contaminated soil in that 
immediate area. 

Lead and chromium also were detected at concentrations exceeding MTCA cleanup levels during a 
single previous monitoring event, but did not exceed cleanup levels in four subsequent monitoring 
events. 

Groundwater level measurements from previous monitoring events indicate that the groundwater 
gradient beneath the Property is relatively flat, with no consistent groundwater flow direction.  

4.0 GROUNDWATER COMPLIANCE MONITORING 

4.1. Introduction 

Groundwater compliance monitoring will be performed to assess concentrations of various 
constituents (detailed below) in groundwater beneath the Property.  The monitoring program will 
include the following: 

■ Groundwater sampling in two existing monitoring wells (MW-6 and MW-10) and three new 
monitoring wells (MW-14 through MW-16), located as shown in Figure 4. 

■ The following criteria were used to select analytes to be tested during future groundwater 
compliance monitoring: 

 Previous groundwater data – Future groundwater analysis will be conducted for cPAHs 
because this analyte group exceeded MTCA cleanup levels on numerous occasions, 
even though the exceedances occurred in only one monitoring well (MW-7). 
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Groundwater samples will not be tested for arsenic because it has been shown to be 
unrelated to historic activities on the Property (Table 2).  Chromium also has been 
eliminated from consideration because it exceeded the cleanup level in only one of 42 
samples, and was not detected in four subsequent (consecutive) monitoring events. 

 Remaining soil contamination – Groundwater compliance samples will be analyzed for 
total and dissolved lead, total and dissolved mercury, benzene, and diesel- and lube 
oil-range hydrocarbons because these contaminants remain in soil at concentrations 
that could potentially impact groundwater.   

Potential impacts to groundwater were evaluated using the fixed parameter three-
phase model (Washington Administrative Code (WAC) 173-340-747) for mercury and 
benzene.  The number in which the remaining mercury and benzene concentrations 
exceed values protective of groundwater is very limited: six of 62 soil samples for 
mercury and six of 74 soil samples for benzene (Figure 2).  The potential threat to 
groundwater by lead and diesel- and lube oil-range hydrocarbons was based on 
constituent concentrations exceeding the MTCA Method A soil cleanup level remaining 
in soil within and adjacent to the Property; the Method A soil cleanup levels are 
considered protective of groundwater. 

Inclusion of total and dissolved lead, total and dissolved mercury, benzene, and diesel- 
and lube oil-range hydrocarbons in the groundwater compliance monitoring plan is 
considered to be very conservative because these constituents were never detected in 
groundwater at concentrations exceeding cleanup levels during past groundwater 
monitoring events, prior to removing substantial contaminant mass by remedial 
excavation. 

Five other constituents were detected in remaining soil at concentrations exceeding 
values theoretically protective of groundwater.  These include gasoline-range 
hydrocarbons, ethylbenzene, m- and p-xylene, pentachlorophenol and copper.  These 
constituents will not be included in groundwater compliance sampling and analysis 
because they were detected in soil at a frequency less than the constituents discussed 
above, and have never been detected in groundwater at concentrations exceeding 
cleanup levels. 

 Constituent analysis will vary between monitoring wells based on the criteria described 
above, as presented in Table 2. 

■ Collection of geochemical parameters including pH, redox potential, dissolved oxygen, 
temperature, conductivity and turbidity. 

■ Groundwater levels will be measured in the five compliance monitoring wells. 

Future modifications to the monitoring program will be considered, if appropriate, based on 
monitoring results and discussions with Ecology. 

4.2. Groundwater Monitoring Locations 

Groundwater compliance sampling locations were selected based on the results of previous 
groundwater sampling events and soil conditions at the Property after the cleanup (Table 2).  
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Two existing and three new monitoring wells in and around the former remedial excavation will be 
used for groundwater compliance monitoring.  The proposed groundwater compliance monitoring 
locations are shown in Figure 4.  Existing monitoring well MW-6 is located near the northwest 
Property boundary and existing monitoring well MW-10 is located along the northern Property 
boundary.  These wells will be sampled to provide adequate spatial coverage along the northern 
and western portions of the Property, and assess potential impacts from contaminated soil 
remaining in the vicinity of each well. 

New monitoring wells will be installed at three locations.  Groundwater monitoring well MW-14 will 
be installed near the eastern Property boundary, in the vicinity of the greatest remaining 
concentrations of cPAHs in soil (Figure 4).  Monitoring well MW-15 will be installed adjacent to the 
southern Property boundary, close to the location where residual diesel- and lube oil-range 
hydrocarbons were detected in the southern sidewall of the remedial excavation.  Monitoring well 
MW-16 will be installed west of the southwest Property boundary to provide spatial coverage west 
of the Property. 

Monitoring wells MW-14 through MW-16 will be constructed by a licensed drilling contractor in 
accordance with Washington Administrative Code (WAC) 173-160, Minimum Standards for 
Construction and Maintenance of Wells. Upon completion of each soil boring, and prior to well 
installation, the water level within the boring will be measured to help select an appropriate well 
design.  The tops of well screens will be positioned above the seasonal high groundwater table 
elevation.  It is expected that the wells will be completed to depths of approximately 20 feet below 
ground surface (bgs) with approximately 10 to 15 feet of screen, similar to previous groundwater 
monitoring wells installed on the Property.   

One soil sample from the well screen interval of each soil boring (MW-14 through MW-16) will be 
selected for chemical analysis based on field screening results and/or sample depth relative to 
groundwater depth.  In the absence of positive field screening results, the soil sample will be 
collected from the upper part of the saturated zone.  These samples will be placed in laboratory-
supplied containers and submitted for chemical analysis of most of the constituents that will be 
analyzed in groundwater, including the following: cPAHs, diesel- and lube oil-range petroleum 
hydrocarbons, benzene and/or total mercury.  The purpose of these analyses is to characterize soil 
conditions in the well screen intervals to support the interpretation of future groundwater 
monitoring results. 

Following completion of the monitoring well, the well will be sufficiently developed prior to 
collecting groundwater samples.  The standard operating procedures for field activities are 
included in Appendix A.  

4.3. Monitoring Well Sampling and Analysis 

Low-flow/low-turbidity sampling techniques will be used to minimize the suspension of sediment in 
the groundwater samples.  Parameters including electrical conductivity, dissolved oxygen, pH, 
turbidity, oxidation-reduction potential and temperature will be collected using water quality 
instruments.  Groundwater samples for laboratory analyses will be collected once water quality 
parameters have stabilized in accordance with the field procedures presented in Appendix B.   
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Groundwater samples for laboratory analysis will be collected in laboratory-prepared containers, 
placed into a cooler with ice and logged on the chain-of-custody in accordance with quality 
assurance procedures. Additional information regarding field and laboratory quality 
assurance/quality control (QA/QC) procedures is provided in the QAPP (Appendix B).   

The laboratory analyses that will be performed on groundwater samples and rationale supporting 
the selected analysis are summarized in Table 2.  Groundwater samples will be submitted for 
analysis of one or more of the following constituents based on the rationale provide in Section 4.1: 

■ cPAHs by EPA Method 8270-SIM; 

■ Benzene by EPA Method 8260; 

■ Diesel- and lube oil-range hydrocarbons by Ecology Method NWTPH–Dx; 

■ Total and dissolved lead by EPA Method 200.8; and 

■ Total and dissolved mercury by EPA Method 7470. 

Chemical analyses to be conducted on each groundwater sample, including certain contingency 
analyses that may be conducted on the groundwater sample from MW-16, are summarized in 
Table 2.  A concise summary of the analytical program for each monitoring well is presented below. 

Constituents to be Analyzed 

Compliance Monitoring Well 

MW-6 MW-10 MW-14 MW-15 MW-16 

cPAHs X X X X X 

Benzene  X X X X1 

Diesel- and lube oil-range 
hydrocarbons 

  X X X1 

Total and dissolved lead   X X  

Total and dissolved mercury X X X  X 

Notes:  
1These samples will be submitted for analyses of these constituents only if these constituents are first detected at 

concentrations exceeding MTCA cleanup levels in monitoring wells MW-14 or MW-15. 

The analytical program summarized above and in Table 2 may be modified depending on analytical 
results.  No changes will be made without first discussing and obtaining approval from Ecology. 

4.4. Groundwater Level Measurements 

Groundwater levels will be measured in each the five compliance monitoring wells during each 
monitoring event.  The groundwater level data will be used to calculate relative groundwater 
elevations and estimate groundwater gradients (if any). 

4.5. Groundwater Compliance Criteria 

The groundwater chemical analytical sample results for each monitoring event will be compared 
against the MTCA Method A values presented in Table B-2 in Appendix B.  The specific chemicals to 
be compared to MTCA Method A compliance criteria are cPAHs, benzene, diesel- and lube-oil 
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petroleum hydrocarbons and mercury.  A discussion of the chemical analytical results compared to 
the compliance criteria for each monitoring event will be provided in a summary technical 
memorandum as presented in Section 5.0. 

5.0 SCHEDULE 

Groundwater monitoring will be performed on an 18-month interval.  Monitoring well installation 
and the initial round of groundwater monitoring will be performed after review and approval of this 
GWCMP by Ecology.  The first summary technical memorandum will be prepared after completing 
the second monitoring event scheduled for February 2015.  Summary technical memoranda will be 
submitted after each monitoring event thereafter.  Report submittals to Ecology shall consist of two 
hard copies and one electronic (pdf) version.  Each technical memorandum will present the 
following: 

■ Summary of the sampling activities; 

■ Tabulated summary of field- and laboratory-derived water quality data; 

■ Discussion of the monitoring data relative to groundwater compliance cleanup levels; 

■ Laboratory analytical reports; and 

■ Data quality review of the laboratory analytical results. 

Validated analytical results from each monitoring event also will be submitted to Ecology’s 
electronic environmental information management (EIM) system.  Changes to the interval between 
sampling events may be considered depending on analytical results and discussions with Ecology. 
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Analyte Units

MTCA
Method A

Cleanup Level1
Well/Sample ID:

Sample Date:
B-2

9/13/2006
B-3

9/13/2006
B-4

9/13/2006
B-5

9/13/2006
B-6

9/13/2006
MW-1

8/26/2008
MW-1

10/6/2008
MW-1

11/3/2009
MW-1

2/15/2010
MW-1

5/26/2010
MW-1

1/7/2011
MW-1

4/19/2011
MW-2

8/26/2008
MW-2

10/6/2008
MW-2

11/3/2009

MW-2/DUP-
110309*

11/3/2009
MW-2

2/15/2010
MW-2

5/26/2010
MW-2

1/7/2011
MW-2

4/19/2011

Volatile Organic Compounds (EPA 8011/8021B/8260B)

Benzene ug/l 5 2 U 2 U 2 U 2 2 U 0.50 U -- -- -- -- -- -- 0.50 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- --

Isopropylbenzene ug/l -- 2 U 2 2 U 2 U 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Propyl Benzene ug/l -- 2 U 7 2 U 2 U 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene ug/l -- 2 U 5 2 U 2 U 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene ug/l -- 2 U 10 2 U 2 U 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene ug/l 1,000 -- -- -- -- -- 0.50 U -- -- -- -- -- -- 0.50 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- --

Ethylbenzene ug/l 700 -- -- -- -- -- 0.50 U -- -- -- -- -- -- 0.50 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- --

Xylene, m-,p- ug/l 1,000 (a) -- -- -- -- -- 1.0 U -- -- -- -- -- -- 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- --

Xylene, o- ug/l 1,000 (a) -- -- -- -- -- 1.0 U -- -- -- -- -- -- 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U -- --

1,2-Dibromoethane (EDB) ug/l 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0094 U 0.0095 U -- -- -- --

1,2-Dichloroethane (EDC) ug/l 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.20 U 0.20 U -- -- -- --

Methyl Tertiary Butyl Ether (MTBE) ug/l 20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.20 U 0.20 U -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/l 0.8/1 (b) 0.050 U 0.37 0.050 U 0.050 U 0.050 U 0.10 U -- -- -- -- -- -- 0.10 U -- 0.10 U 0.10 U 0.10 U 0.10 U -- --

Diesel-Range mg/l 0.5 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.25 U -- -- -- -- -- -- 0.25 U -- 0.25 U 0.25 U 0.26 U 0.26 U -- --

Lube Oil-Range mg/l 0.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.40 U -- -- -- -- -- -- 0.40 U -- 0.40 U 0.40 U 0.41 U 0.41 U -- --

Semivolatile Organic Compounds (EPA 8270D-SIM)

    ncPAHs

Naphthalene ug/l -- 0.08 1.9 0.15 0.44 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene ug/l -- 0.02 4.1 0.05 0.06 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene ug/l -- 0.02 7.9 0.06 0.09 0.02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes ug/l 160 0.12 13.9 0.26 0.69 0.07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylene ug/l -- 0.06 0.04 0.06 0.35 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene ug/l -- 0.73 0.05 0.45 0.59 0.35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene ug/l -- 0.02 U 0.04 0.04 0.07 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene ug/l -- 0.06 0.17 0.16 0.48 0.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene ug/l -- 0.02 U 0.03 0.03 0.14 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene ug/l -- 0.02 U 0.15 0.09 6 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene ug/l -- 0.02 U 0.29 0.15 11 0.09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene ug/l -- 0.02 U 0.28 0.33 12 0.15 0.0095 U -- -- -- -- -- -- 0.061 -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene ug/l -- 0.02 U 0.04 0.04 2 0.02 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.012 -- 0.0095 U 0.010 U 0.013 0.0095 U -- --

Chrysene ug/l -- 0.02 U 0.07 0.05 3.1 0.03 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.0099 -- 0.0095 U 0.010 U 0.013 0.0095 U -- --

Benzo(b)fluoranthene ug/l -- 0.02 U 0.07 0.07 3.8 0.04 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.020 -- 0.0095 U 0.010 U 0.019 0.0095 U -- --

Benzo(k)fluoranthene ug/l -- 0.02 U 0.07 0.05 3.9 0.05 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.010 U 0.013 0.0095 U -- --

Benzo(a)pyrene ug/l -- 0.02 U 0.1 0.11 7 0.03 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.021 -- 0.0095 U 0.010 U 0.029 0.0095 U -- --

Indeno(1,2,3-cd)pyrene ug/l -- 0.02 U 0.13 0.15 6.9 0.07 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.026 -- 0.0095 U 0.010 U 0.030 0.0095 U -- --

Dibenzo(a,h)anthracene ug/l -- 0.02 U 0.04 0.02 U 0.82 0.02 U 0.0095 U -- 0.0094 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.010 U 0.0095 U 0.0095 U -- --

Total cPAHs TEC ug/l 0.1 0.015 U 0.14 0.14 8.7 0.050 0.0072 U -- 0.0071 U 0.0071 U 0.0072 U -- -- 0.028 -- 0.0072 U 0.0076 U 0.037 0.0072 U -- --

Metals (EPA 200.8/335.4/6020/7470A)

Total Arsenic mg/l 0.005 -- -- -- -- -- 0.024 0.016 0.0062 0.013 0.0061 0.0072 0.050 0.010 0.012 0.0066 0.0069 0.0072 0.0033 U 0.0033  U 0.0039

Dissolved Arsenic2 mg/l 0.005 0.009 0.014 0.012 0.027 0.008 -- 0.017 -- -- -- -- 0.0030 U -- 0.011 -- -- -- -- -- 0.0030 U

Total Chromium mg/l 0.050 -- -- -- -- -- 0.022 -- 0.011 U 0.011 U 0.011 U -- -- 0.013 -- 0.011 U 0.011 U 0.011 U 0.011 U -- --

Dissolved Chromium2 mg/l 0.050 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Copper mg/l 0.59 (c) -- -- -- -- -- 0.012 -- -- -- -- -- -- 0.0071 -- -- -- -- -- -- --

Total Lead mg/l 0.015 -- -- -- -- -- 0.0032 0.0023 0.0011 U 0.0019 0.0011 U -- -- 0.0051 0.0036 0.0011 U 0.0011 U 0.0046 0.0011 U -- --

Dissolved Lead2 mg/l 0.015 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U -- 0.0010 U -- -- -- -- -- -- 0.0010 U -- -- -- -- -- --

Total Mercury mg/l 0.002 -- -- -- -- -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- --

Dissolved Mercury2 mg/l 0.002 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cadmium mg/l 0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Cadmium2 mg/l 0.005 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/l 0.2 (d) -- -- -- -- -- 0.005 U -- -- -- -- -- -- 0.005 U -- -- -- -- -- -- --

Table 1
Groundwater Chemical Analytical Results (2006-2010)

 Former Olympia Manufactured Gas Plant Site
Olympia, Washington
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Analyte Units

MTCA
Method A

Cleanup Level1
Well/Sample ID:

Sample Date:
MW-3

8/26/2008

MW-3/D-08-
26-08*

8/26/2008
MW-3

10/6/2008
MW-3

11/3/2009
MW-3

2/15/2010
MW-3

5/26/2010
MW-3

1/7/2011
MW-3

4/19/2011
MW-4

8/26/2008
MW-4

10/6/2008
MW-4

11/3/2009
MW-4

2/15/2010
MW-4

5/26/2010
MW-4

1/7/2011
MW-4

4/19/2011
MW-5

11/3/2009
MW-5

2/15/2010
MW-5

5/26/2010
MW-5

1/7/2011
MW-5

4/19/2011

Volatile Organic Compounds (EPA 8011/8021B/8260B)

Benzene ug/l 5 0.50 U 0.50 U -- -- -- -- -- -- 0.50 U -- -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Isopropylbenzene ug/l -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Propyl Benzene ug/l -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene ug/l -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene ug/l -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene ug/l 1,000 0.50 U 0.50 U -- -- -- -- -- -- 0.50 U -- -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Ethylbenzene ug/l 700 0.50 U 0.50 U -- -- -- -- -- -- 0.50 U -- -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Xylene, m-,p- ug/l 1,000 (a) 1.0 U 1.0 U -- -- -- -- -- -- 1.0 U -- -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Xylene, o- ug/l 1,000 (a) 1.0 U 1.0 U -- -- -- -- -- -- 1.0 U -- -- -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

1,2-Dibromoethane (EDB) ug/l 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dichloroethane (EDC) ug/l 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Methyl Tertiary Butyl Ether (MTBE) ug/l 20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/l 0.8/1 (b) 0.10 U 0.10 U -- -- -- -- -- -- 0.10 U -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U -- --

Diesel-Range mg/l 0.5 0.26 U 0.25 U -- -- -- -- -- -- 0.25 U -- -- -- -- -- -- 0.25 U 0.26 U 0.26 U 0.26 U --

Lube Oil-Range mg/l 0.5 0.41 U 0.40 U -- -- -- -- -- -- 0.41 U -- -- -- -- -- -- 0.40 U 0.41 U 0.41 U 0.41  U --

Semivolatile Organic Compounds (EPA 8270D-SIM)

    ncPAHs

Naphthalene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes ug/l 160 -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Acenaphthylene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Acenaphthene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Fluorene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Phenanthrene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Anthracene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Fluoranthene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Pyrene ug/l -- -- -- -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene ug/l -- 0.0095 U 0.0095 U -- -- -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.013 -- -- 0.012 0.0095 U 0.021 0.023 --

Chrysene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.012 0.0095 U 0.017 0.023 --

Benzo(b)fluoranthene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.017 0.0095 U 0.014 0.028 --

Benzo(k)fluoranthene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.010 U 0.0095 U 0.012 0.024 --

Benzo(a)pyrene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.010 U 0.0095 U 0.017 0.046 --

Indeno(1,2,3-cd)pyrene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.011 0.0095 U 0.015 0.035 --

Dibenzo(a,h)anthracene ug/l -- 0.0095 U 0.0095 U -- 0.0093 U 0.0094 U 0.0095 U -- -- 0.0095 U -- 0.0095 U 0.0095 U 0.0094 U -- -- 0.010 U 0.0095 U 0.0098 0.0097  U --

Total cPAHs TEC ug/l 0.1 0.0072 U 0.0072 U -- 0.0070 U 0.0071 U 0.0072 U -- -- 0.0072 U -- 0.0072 U 0.0072 U 0.0079 -- -- 0.010 0.0072 U 0.024 0.058 --

Metals (EPA 200.8/335.4/6020/7470A)

Total Arsenic mg/l 0.005 0.083 0.084 0.052 0.031 0.047 0.041 0.047 0.061 0.12 0.057 0.088 0.092 0.085 0.093 0.084 0.023 0.025 0.018 0.0088 0.024

Dissolved Arsenic2 mg/l 0.005 -- -- 0.034 -- -- -- -- 0.033 -- 0.042 -- -- -- -- 0.082 -- -- -- -- 0.0044

Total Chromium mg/l 0.050 0.043 0.045 -- 0.011 U 0.017 0.011 U -- -- 0.052 -- 0.011 U 0.011 U 0.011 U 0.011  U -- 0.011 U 0.011 U 0.011 U 0.011 U --

Dissolved Chromium2 mg/l 0.050 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Copper mg/l 0.59 (c) 0.040 0.040 -- -- -- -- -- -- 0.026 -- -- -- -- -- -- -- -- -- -- --

Total Lead mg/l 0.015 0.018 0.018 0.0072 0.0039 0.0080 0.0038 -- -- 0.0062 0.0039 0.0013 0.0011 U 0.0011 U -- -- 0.0054 0.0011 U 0.0011 U 0.0011 U --

Dissolved Lead2 mg/l 0.015 -- -- 0.0010 U -- -- -- -- -- -- 0.0010 U -- -- -- -- -- -- -- -- -- --

Total Mercury mg/l 0.002 0.00050 U 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U --

Dissolved Mercury2 mg/l 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cadmium mg/l 0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Cadmium2 mg/l 0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/l 0.2 (d) 0.005 U 0.005 U -- -- -- -- -- -- 0.005 U -- -- -- -- -- -- -- -- -- -- --
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Analyte Units

MTCA
Method A

Cleanup Level1
Well/Sample ID:

Sample Date:
MW-63

9/13/2006
MW-6

8/26/2008
MW-6

10/6/2008
MW-6

11/3/2009
MW-6

2/15/2010
MW-6

5/26/2010
MW-6

1/6/2011
MW-6

4/19/2011
MW-7

11/3/2009
MW-7

2/15/2010

MW-7/DUP-
021510*

2/15/2010
MW-7

5/26/2010

MW-7/DUP-
100526*

5/26/2010
MW-7

1/7/2011

MW-7/DUP-
010711*
1/7/2011

MW-7
4/19/2011

MW-7/DUP-
041911*

4/19/2011
MW-8

11/3/2009
MW-8

2/15/2010
MW-8

5/26/2010
MW-8

1/7/2011
MW-8

4/19/2011

Volatile Organic Compounds (EPA 8011/8021B/8260B)

Benzene ug/l 5 2 U 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- 1.1 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Isopropylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Propyl Benzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene ug/l 1,000 -- 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Ethylbenzene ug/l 700 -- 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Xylene, m-,p- ug/l 1,000 (a) -- 1.0 U -- 1.0 U 1.0 U 1.0 U -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

Xylene, o- ug/l 1,000 (a) -- 1.0 U -- 1.0 U 1.0 U 1.0 U -- -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U -- -- -- -- 1.0 U 1.0 U 1.0 U -- --

1,2-Dibromoethane (EDB) ug/l 0.01 -- -- -- 0.0095 U -- -- -- -- 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dichloroethane (EDC) ug/l 5 -- -- -- 0.20 U -- -- -- -- 0.20 U -- -- -- -- -- -- -- -- -- -- -- -- --

Methyl Tertiary Butyl Ether (MTBE) ug/l 20 -- -- -- 0.20 U -- -- -- -- 0.20 U -- -- -- -- -- -- -- -- -- -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/l 0.8/1 (b) 0.050 U 0.10 U -- 0.10 U 0.10 U 0.10 U -- -- 0.26 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- 0.10 U 0.10 U 0.10 U -- --

Diesel-Range mg/l 0.5 0.13 U 0.25 U -- 0.25 U 0.26 U 0.26 U -- -- 0.25 U 0.25 U 0.25 U 0.26 U 0.26 U -- -- -- -- 0.25 U 0.25 U 0.26 U -- --

Lube Oil-Range mg/l 0.5 0.25 U 0.40 U -- 0.40 U 0.41 U 0.41 U -- -- 0.40 U 0.40 U 0.40 U 0.41 U 0.41 U -- -- -- -- 0.40 U 0.40 U 0.42 U -- --

Semivolatile Organic Compounds (EPA 8270D-SIM)

    ncPAHs

Naphthalene ug/l -- 0.02 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes ug/l 160 0.02 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene ug/l -- 0.03 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene ug/l -- 0.03 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene ug/l -- 0.02 U 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.051 0.064 0.090 0.084  J 0.12  J 0.079  J 0.049  J 0.015  J 0.028  J 0.0097 U 0.011 0.0095 U 0.0097  U --

Chrysene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.067 0.087  J 0.13  J 0.12  J 0.17  J 0.12  J 0.072  J 0.013  J 0.036  J 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Benzo(b)fluoranthene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.13 0.14  J 0.22  J 0.16  J 0.24  J 0.19  J 0.12  J 0.023  J 0.063  J 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Benzo(k)fluoranthene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.030 0.12  J 0.18  J 0.10  J 0.17  J 0.16  J 0.087  J 0.014  J 0.045  J 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Benzo(a)pyrene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.14 0.21  J 0.31  J 0.23  J 0.37  J 0.28  J 0.17  J 0.019  J 0.062  J 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Indeno(1,2,3-cd)pyrene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.15 0.22  J 0.32  J 0.28  J 0.42  J 0.30  J 0.17  J 0.033  J 0.095  J 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Dibenzo(a,h)anthracene ug/l -- 0.02 U 0.0095 U -- 0.0097 U 0.0095 U 0.0097 U -- -- 0.016 0.023 0.032 0.032  J 0.048  J 0.033  J 0.018  J 0.0095 U 0.011 0.0097 U 0.0095 U 0.0095 U 0.0097  U --

Total cPAHs TEC ug/l 0.1 0.015 U 0.0072 U -- 0.0073 U 0.0072 U 0.0073 U -- -- 0.18 0.27 J 0.40 J 0.30 J 0.47  J 0.36  J 0.22  J 0.028  J 0.087  J 0.0073 U 0.0078 0.0072 U 0.0073  U --

Metals (EPA 200.8/335.4/6020/7470A)

Total Arsenic mg/l 0.005 -- 0.0056 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.011 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.0035 0.0033 U -- 0.0033 U 0.0033 U 0.0033 U 0.0033 U 0.0033 U

Dissolved Arsenic2 mg/l 0.005 0.005 U -- 0.0030 U -- -- -- -- 0.0030 U -- -- -- -- -- -- -- 0.0030 U 0.0030 U -- -- -- -- 0.0030 U

Total Chromium mg/l 0.050 -- 0.013 -- 0.011 U 0.011 U 0.011 U -- -- 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U -- -- 0.011 U 0.011 U 0.011 U 0.011 U --

Dissolved Chromium2 mg/l 0.050 0.007 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Copper mg/l 0.59 (c) -- 0.011 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Lead mg/l 0.015 -- 0.0022 0.0086 0.0011 U 0.0011 U 0.0025 -- -- 0.0063 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0029 0.0029 -- -- 0.0012 0.0011 U 0.0011 U 0.0011 U --

Dissolved Lead2 mg/l 0.015 0.003 U -- 0.0010 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Mercury mg/l 0.002 -- 0.00050  U -- 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U 0.00050 U -- -- 0.00050 U 0.00050 U 0.00050 U 0.00050 U --

Dissolved Mercury2 mg/l 0.002 0.0002 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cadmium mg/l 0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Cadmium2 mg/l 0.005 0.003 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/l 0.2 (d) -- 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Analyte Units

MTCA
Method A

Cleanup Level1
Well/Sample ID:

Sample Date:
MW-103

9/13/2006
MW-10

8/26/2008
MW-10

10/6/2008
MW-10

11/3/2009
MW-10

2/15/2010
MW-10

5/26/2010
MW-10

1/6/2011
MW-10

4/19/2011
MW-12S

1/7/2011
MW-12S

4/19/2011
MW-12D

1/7/2011
MW-12D

4/19/2011
MW-13S

1/7/2011
MW-13S

4/19/2011
MW-13D

1/7/2011
MW-13D

4/19/2011
MW-00S

2/15/2010
MW-00S

5/26/2010
MW-00S

1/7/2011
MW-00S

4/19/2011
MW-00D

1/7/2011
MW-00D

4/19/2011

Volatile Organic Compounds (EPA 8011/8021B/8260B)

Benzene ug/l 5 2 U 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Isopropylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Propyl Benzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene ug/l -- 2 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene ug/l 1,000 -- 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Ethylbenzene ug/l 700 -- 0.50 U -- 1.0 U 1.0 U 1.0 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Xylene, m-,p- ug/l 1,000 (a) -- 1.0 U -- 1.0 U 1.0 U 1.0 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Xylene, o- ug/l 1,000 (a) -- 1.0 U -- 1.0 U 1.0 U 1.0 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dibromoethane (EDB) ug/l 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dichloroethane (EDC) ug/l 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Methyl Tertiary Butyl Ether (MTBE) ug/l 20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/l 0.8/1 (b) 0.050 U 0.10 U -- 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Diesel-Range mg/l 0.5 0.13 U 0.25 U -- 0.25 U 0.25 U 0.26 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lube Oil-Range mg/l 0.5 0.25 U 0.40 U -- 0.40 U 0.40 U 0.41 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (EPA 8270D-SIM)

    ncPAHs

Naphthalene ug/l -- 0.04 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes ug/l 160 0.04 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene ug/l -- 0.03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene ug/l -- 0.02 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene ug/l -- 0.02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene ug/l -- 0.07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene ug/l -- 0.03 0.0095 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.010 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chrysene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(b)fluoranthene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(a)pyrene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)anthracene ug/l -- 0.02 U 0.0095 U -- 0.0098 U 0.0095 U 0.0096 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total cPAHs TEC ug/l 0.1 0.015 U 0.0072 U -- 0.0074 U 0.0072 U 0.0078 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Metals (EPA 200.8/335.4/6020/7470A)

Total Arsenic mg/l 0.005 -- 0.012 0.011 0.0064 0.0033 U 0.017 0.019 0.061 0.0052 0.029 0.028 0.014 0.0041 0.0033 U 0.34 0.079 0.010 0.0047 0.0052 0.017 0.0051 0.0047

Dissolved Arsenic2 mg/l 0.005 0.015 -- 0.010 -- -- -- -- 0.0030 U -- 0.0030 U -- 0.014 -- 0.0030 U -- 0.080 -- -- -- 0.0030 U -- 0.0030 U

Total Chromium mg/l 0.050 -- 0.011 U -- 0.011 U 0.011 U 0.011 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Chromium2 mg/l 0.050 0.007 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Copper mg/l 0.59 (c) -- 0.011 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Lead mg/l 0.015 -- 0.0011 U 0.0047 0.0024 0.0011 U 0.0097 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Lead2 mg/l 0.015 0.003 U -- 0.0010 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Mercury mg/l 0.002 -- 0.00050 U -- 0.00050 U 0.00050 U 0.00050 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Mercury2 mg/l 0.002 0.0002 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cadmium mg/l 0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dissolved Cadmium2 mg/l 0.005 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/l 0.2 (d) -- 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Notes:
1MTCA Method A cleanup levels for potable groundwater (WAC 173-340-720[3]).
2Groundwater samples analyzed for dissolved metals were field-filtered with a 45 micron filter.
3Well MW-6 and MW-10 were designated MW-NW and MW-N, respectively, in EPI (2006).

(a) Total value for all xylenes.

(b) Cleanup level for gasoline-range total petroleum hydrocarbons is 0.8 mg/l when benzene is present and 1 mg/l when benzene is not present.

(c) MTCA Method A value not established; listed value is the MTCA Method B cleanup level (standard formula value) for potable groundwater (WAC 173-340-720[4][b]).

(d) Federal Primary Maximum Contaminant Level (MCL) (40 C.F.R. 141).

MTCA = Washington State Model Toxics Control Act

ug/l = Micrograms per liter

mg/l = Milligrams per liter

*Field duplicate sample

ft bgs = Feet below ground surface

cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

ncPAHs = Non-carcinogenic polycyclic aromatic hydrocarbons (results are shown only for ncPAHs that have been historically detected)
    TEC = Total toxic equivalent concentration calculated per WAC 173-340-708[8][e][iii][A].  For non-detected constituents, one-half the method reporting limit was used in the calculation. All values 

calculated using toxocity equivalency factors from WAC 173-340 Table 708-2 (Nov. 2007).

-- = Constituent not analyzed or cleanup level not established

J = The result is an estimated quantity.  The associated numerical value is the approximate concentration of the analyte in the sample.

    U = The analyte was analyzed for, but was not detected above the listed method reporting limit.

Chemical analyses (except cyanide) performed by OnSite Environmental, Inc. in Redmond, WA; cyanide analysis performed by Analytical Resources, Inc. in Seattle, Washington.

Detections are shown in bold typeface.

Yellow highlighted cells indicate values that exceed the associated MTCA cleanup level.
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Analyte

Number of 

Exceedances1
Location of 

Exceedances Yes No Rationale for Analyte Inclusion/Exclusion Monitoring Well(s) Rationale for Sampling Location

cPAHs 2 4/45 Former 
monitoring well 
MW-7 

x cPAHs were the only site-related constituent detected in groundwater at concentrations exceeding the 
cleanup level on more than one occasion.

All compliance monitoring 
wells

cPAHs are the only analytes detected in groundwater at concentrations exceeding 
the cleanup level more than one monitoring event.

Total Lead, Dissolved Lead 1/47 (Total), 0/8 
(Dissolved)

Former 
monitoring well 
MW-3

x Total and dissolved lead will be analyzed during the first groundwater compliance event due to elevated 
lead concentrations remaining in soil in six confirmation soil samples collected in the eastern and 
southeastern portions of the Property.  After the first groundwater compliance event, total and dissolved 
lead will be considered to be removed from the analyte list for future sampling events if total and dissolved 
lead concentrations are less than the groundwater cleanup levels.  This change to sampling program 
would require prior Ecology approval.

MW-14 and -15 Lead concentrations greater than the MTCA Method A cleanup level in soil remain 
in close proximity to two of the proposed new monitoring wells, MW-14 and -15.

Total Chromium, Dissolved 
Chromium

1/42 (Total), 0/2 
(Dissolved)

Former 
monitoring well 
MW-4

x Total Chromium was detected at a concentration exceeding the cleanup level during only the first 
monitoring event, followed by four clean quarters.  Dissolved chromium was not detected in previous 
monitoring events.  Residual soil concentrations at the site do not exceed the calculated value protective 
of groundwater.

N/A N/A

Total Arsenic, Dissolved 
Arsenic

48/71 (Total), 
10/24 Dissolved)

Multiple wells x Total arsenic and dissolved arsenic are not a site-related constituent as discussed in the Data Summary 

Report3.

N/A N/A

Total Mercury, Dissolved 
Mercury

0/40 (Total), 0/2 
(Dissolved)

None x Total mercury concentrations have not exceeded groundwater cleanup level in the past, but residual  
mercury concentrations exceed the calculated value protective of groundwater in six soil samples collected 
in the northeastern, eastern and western portions of the Property.  Dissolved mercury was not detected in 
previous monitoring events.

MW-6, -10, -14 and -16 Total and dissolved mercury will be analyzed in monitoring wells generally located 
near remaining soil that contains mecury at concentrations exceeding values 
theoretically protective of groundwater.  

Benzene 0/30 None x Benzene concentrations have not exceeded the groundwater cleanup level in past monitoring events, but 
remaining benzene concentrations in soil exceed the calculated value protective of groundwater in five 
confirmation soil samples collected in the northeastern, eastern and southeastern portions of the 
Property.

MW-10, -14, -15 and -164 Benzene will be analyzed in monitoring wells generally located near remaining soil 
that contains benzene at concentrations exceeding values theoretically protective 
of groundwater.

Diesel- and Lube Oil-range 

Hydrocarbons5

0/31 None x Diesel- and lube oil-range hydrocarbons have not been detected in groundwater in the past, but elevated 
diesel- and lube oil-range hydrocarbon concentrations remain in soil.  Five confirmation soil samples 
collected in the eastern and southern portions of the Property are greater than the MTCA Method A 
cleanup level for soil.

MW-14, -15 and -164 Diesel- and lube oil-range hydrocarbons will be analyzed in monitoring wells 
generally located near remaining soil that contains these constituents at 
concentrations exceeding MTCA Method A cleanup levels for soil.

Notes:
1 Number of samples exceeding the cleanup level  / total number of groundwater samples analyzed for this constituent, excluding groundwater samples obtained from temporary sampling points.
2 cPAHs = carcinogenic polycyclic aromatic hydrocarbons
3 GeoEngineers, Inc., 2011.  “Data Summary Report, Former Olympia Manufactured Gas Plant Site, Olympia, Washington.”  October 17, 2011

N/A = Not applicable

4 A contingency sample will be collected from MW-16 and placed on hold with the laboratory.  The sample will be analyzed only if the analyte is first detected at concentrations exceeding the MTCA Method A cleanup level in MW-14 or MW-15.  The groundwater samples collected from MW-14 and MW-15 
will be analyzed on an appropriate turnaround time to allow the contingency sample from MW-16 to be analyzed, if necessary, within applicable holding times. 
5 Based on current Ecology guidance, the silica gel/acid cleanup step will be eliminated from the laboratory analysis.  In the event that diesel- and/or lube oil-range hydrocarbons are detected in groundwater, the use of silicagel/acid cleanup may be reconsidered with Ecology's input for subsequent 
monitoring events.  

Table 2
Groundwater Compliance Monitoring Program Rationale

Historical Groundwater Analytical Results Include Analyte in Groundwater Compliance Monitoring? Proposed Compliance Sampling Locations

Former Olympia MGP Site

Olympia, Washington
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Former Olympia MGP Site
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APPENDIX A 
STANDARD OPERATING PROCEDURES FOR FIELD ACTIVITIES 

This appendix identifies the field procedures to be implemented during groundwater compliance 
monitoring.   

A.1.  Underground Utility Locate 

Prior to drilling, an underground utility locate (public and private) will be conducted in the area of 
the proposed boring locations to identify subsurface utilities and/or potential underground physical 
hazards.  A public utility locate (one-call) will be performed, and a private utility locating company 
will be contracted to mark underground utilities in the vicinity of the proposed borings. 

A.2.  Monitoring Well Construction 

Drilling and construction of the monitoring wells will be conducted by a Washington State licensed 
driller in accordance with the Minimum Standards for Construction and Maintenance of Wells 
(Chapter 173-160 WAC).  Wells will be constructed of 2-inch-diameter, flush-threaded Schedule 40 
polyvinyl chloride (PVC) casing with machine-slotted PVC screen (0.010 inch).  Installation of the 
wells will be observed by a GeoEngineers representative, who will maintain a detailed log of the 
materials encountered during drilling and depths and construction details of the wells.  The borings 
are anticipated to be advanced to a depth of approximately 20 feet bgs.  The screened intervals 
are anticipated to extend between approximately 4 feet and 20 feet bgs. 

Following placement of the well screen and casing in the borehole, a filter pack will be installed 
around the well screen.  The filter pack will extend from the bottom of the well to a minimum of 
1 foot above the top of the well screen.  Filter pack material will consist of commercially prepared 
10-20 silica sand. 

A bentonite seal at least 1-foot thick will be placed above the sand pack.  Each well will be 
completed with a concrete seal extending from the top of the bentonite seal to slightly above the 
ground surface.  The concrete seal will be exposed at the surface surrounding the well monument.  
Locking steel flush-mount monuments will be cemented in place from the surface to a depth of 
about 1.5 feet bgs.  

A.3.  Monitoring Well Development 

The monitoring wells will be developed to stabilize the filter pack and formation materials 
surrounding the well screens and establish the hydraulic connection between the well screens, 
filter pack and surrounding soil.  The well screens will be gently surged with a decontaminated 
stainless steel bailer or electrical purge pump (such as a ‘whale’ brand pump) after installation.  
Development will continue until a minimum of five casing volumes of water have been removed 
and turbidity of the discharged water decreases.  The goal of well development will be to reduce 
the turbidity of the water to less than 25 NTU.  Up to 10 well volumes of water will be removed from 
the wells, if needed, to attain the 25 NTU goal.  The removal rate and volume of groundwater 
removed will be recorded during well development procedures.  Water that is removed from the 
well during well development activities will be stored on site in labeled 55-gallon drums, pending 
off-site disposal at a permitted facility.  Depths to water in the monitoring wells will be measured 
prior to development. 
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A.4.  Groundwater Monitoring and Sampling 

Water levels will be measured in each compliance monitoring well during each groundwater 
monitoring event.  Groundwater levels will be measured to the nearest 0.01 foot using an electric 
water level indicator.  The water levels will be measured relative to the top of the north side of the 
casing rim.  

Groundwater samples will be obtained using low-flow/low-turbidity sampling techniques to 
minimize the suspension of sediment in the samples.  Groundwater samples will be obtained from 
monitoring wells using dedicated down-hole tubing and a peristaltic pump.  Groundwater will be 
pumped at an approximate rate of 0.5 liter per minute.   

Water quality will be measured using a flow-through cell (e.g., a Horiba U-22 or similar equipment) 
during purging.  The following water quality parameters will be monitored during purging:  electrical 
conductivity, dissolved oxygen, pH, oxidation-reduction potential, turbidity and temperature.  It will 
be assumed that ambient groundwater conditions will have been reached once the parameters 
measured by the water quality instrument vary by less than 10 percent on three consecutive 
measurements.  The stabilized field measurements will be documented on field forms.  If all field 
parameters do not stabilize after five well volumes of water have been removed, samples will be 
collected. 

Following well purging, the flow through cell will be disconnected and groundwater samples will be 
collected in laboratory-prepared containers.   

The samples will be placed into a cooler with ice and logged on the chain-of-custody using the 
procedures described in the Quality Assurance Project Plan (QAPP) provided in Appendix B.  

A.5.  Decontamination 

Sampling equipment will be decontaminated using procedures described in the QAPP. 

A.6.  Sample Handling 

Sample handling procedures, including labeling, container and preservation requirements, and 
holding times are described in the QAPP. 

A.7.  Disposal of Investigation-Derived Materials 

A.7.1.  Soil  

Soil cuttings from the borings for MW-14 through MW-16 will be placed in a labeled and sealed 
55-gallon drums.  The drums will be temporarily stored on site pending off-site disposal at a 
permitted disposal facility.   

A.7.2.  Groundwater and Decontamination Water  

Development and purge water removed from the monitoring wells and decontamination water 
generated during all sampling activities will be stored on site in labeled and sealed in 55-gallon 
drums.  The drums will be temporarily stored on site until they can be transported off-site for 
disposal at a permitted disposal facility.   
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A.7.3.  Disposition of Incidental Waste 

Incidental waste generated during sampling activities includes items such as gloves, plastic 
sheeting, paper towels and similar expended and discarded field supplies.  These materials are 
considered de minimis and will be disposed of in a local trash receptacle or county disposal facility. 

 

 



 

   

APPENDIX B 
Quality Assurance Project Plan (QAPP) 
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APPENDIX B 
QUALITY ASSURANCE PROJECT PLAN  

The QAPP serves as the primary guide for the integration of quality assurance (QA) and quality 
control (QC) functions into monitoring activities.  The QAPP presents the objectives, procedures, 
organization, functional activities and specific QA and QC activities designed to achieve data quality 
goals established for the project.  This QAPP is based on guidelines specified in WAC 
Chapter 173-340-820 and Environmental Protection Agency (EPA) Guidelines (EPA 2004, 2008). 

Throughout the project, environmental measurements will be conducted to produce data that are 
scientifically valid, of known and acceptable quality and meet established objectives.  QA/QC 
procedures will be implemented so that precision, accuracy, representativeness, completeness 
and comparability (PARCC) of data generated meet the specified data quality objectives. 

B.1.  Project Organization and Responsibility 

Descriptions of the responsibilities, lines of authority and communication for the key positions for 
QA and QC are provided below.  The project organization facilitates the efficient performance of 
project work, allows for an independent quality review and permits resolution of any QA issues 
before submittal. 

B.1.1.  Project Leadership and Management 

The Project Manager’s duties consist of providing concise technical work statements for project 
tasks, selecting project team members, determining subcontractor participation, establishing 
budgets and schedules, adhering to budgets and schedules, providing technical oversight, and 
providing overall production and review of project deliverables.  Nick Rohrbach is the Project 
Manager for activities at the Property.  The Principal–in-Charge is responsible to PSE for fulfilling 
contractual and administrative requirements of the project.  Steve Woodward is the Principal-in 
Charge. 

B.1.2.  Field Coordinator 

The Field Coordinator is responsible for the daily management of activities in the field.  Specific 
responsibilities include the following: 

■ Develops schedules and allocates resources for field tasks. 

■ Coordinates data collection activities to be consistent with information requirements. 

■ Collects field data and submits samples to laboratory. 

■ Assures that data are correctly and completely reported. 

■ Implements field sampling in accordance with GWCMP requirements. 

■ Schedules sample delivery to the analytical laboratory. 

■ Assures that appropriate sampling, testing and measurement procedures are followed. 

■ Participates in QA corrective actions as required. 
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The Field Coordinator for activities at the Property will be determined at the time of field activities. 

B.1.3.  Quality Assurance Leader 

The GeoEngineers project Quality Assurance Leader is Mark Lybeer, who is responsible for the 
project’s overall QA.  The Project QA Leader is responsible for coordinating QA/QC activities as they 
relate to the acquisition of field data.  The QA Leader has the following responsibilities: 

■ Serves as the official contact for laboratory data QA concerns. 

■ Responds to laboratory data, QA needs, resolves issues, and answers requests for guidance 
and assistance. 

■ Reviews the implementation of the QAPP and the adequacy of the data generated from a 
quality perspective. 

■ Maintains the authority to implement corrective actions as necessary. 

■ Reviews and approves the laboratory QA Plan. 

■ Evaluates the laboratory’s final QA report for any condition that adversely impacts data 
generation. 

■ Ensures that appropriate sampling, testing, and analysis procedures are followed and that 
correct quality control checks are implemented. 

■ Monitors laboratory compliance with data quality requirements. 

B.1.4.  Laboratory Management 

The Laboratory’s QA Coordinator administers the Laboratory QA Plan and is responsible for QC.  
Specific responsibilities of this position include: 

■ Ensures implementation of the QA Plan. 

■ Serves as the laboratory point of contact. 

■ Activates corrective action for out-of-control events. 

■ Issues the final QA/QC report. 

■ Administers QA sample analysis. 

■ Complies with the specifications established in the project plans as related to laboratory 
services. 

■ Participates in QA audits and compliance inspections. 

The chemical analytical laboratory QA Coordinator will be determined by the laboratory (Onsite 
Environmental Laboratory, Redmond, Washington).   

B.2.  DATA QUALITY OBJECTIVES 

The QA objective for technical data is to collect environmental monitoring data of known, 
acceptable and reportable quality.  The QA objectives established for the project are: 
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■ Implement the procedures outlined herein for field sampling, sample custody, equipment 
operation and calibration, laboratory analysis, and data reporting that will facilitate consistency 
and thoroughness of data generated. 

■ Achieve the acceptable level of confidence and quality required so that data generated are 
scientifically valid and of known and documented quality.  This will be performed by 
establishing criteria for PARCC parameters and by testing data against these criteria. 

The sampling design, field procedures, laboratory procedures and QC procedures are set up to 
provide high-quality data for use in this project.  Specific data quality factors that may affect data 
usability include quantitative factors (precision, bias, accuracy, completeness and reporting limits) 
and qualitative factors (representativeness and comparability).  The measurement quality 
objectives (MQO) associated with these data quality factors are summarized in Table B-1.   

B.2.1.  Analytes 

Groundwater samples will be submitted for analysis of a selected combination of the following: 

■ cPAHs by EPA Method 8270-SIM; 

■ Benzene by EPA Method 8260; 

■ Diesel- and lube oil-range hydrocarbons by Ecology Method NWTPH–Dx; 

■ Total and dissolved lead by EPA Method 200.8, and; 

■ Total and dissolved mercury by EPA Method 7470. 

B.2.2.  Detection Limits 

Analytical methods have quantitative limitations at a given statistical level of confidence that are 
often expressed as the method detection limit (MDL).  Individual instruments often can detect but 
not accurately quantify compounds at concentrations lower than the MDL, referred to as the 
instrument detection limit (IDL).  Although results reported near the MDL or IDL provide insight to 
site conditions, quality assurance dictates that analytical methods achieve a consistently reliable 
level of detection known as the practical quantitation limit (PQL) or reporting limit (RL).  The 
contract laboratory will provide numerical results for all analytes and report them as detected 
above the RL or undetected at the RL. 

Achieving a stated detection limit for a given analyte is helpful in providing statistically useful data.  
Intended data uses, such as comparison to numerical criteria or risk assessments, typically dictate 
specific project target reporting limits (TRLs) necessary to fulfill stated objectives.  For this project, 
the TRLs are less than MTCA Method A cleanup levels.  The project analytes, applicable cleanup 
levels, and laboratory TRLs are shown in Table B-2.  The TRLs were obtained from Onsite 
Environmental, Redmond, Washington.  The analytical methods and processes selected will 
provide RLs less than the TRLs under ideal conditions.  Therefore, a particular TRL is considered a 
target because several factors may influence final RLs.  Data users must be aware that high non-
detect values, although correctly reported, can bias statistical summaries.  Careful interpretation is 
required to correctly characterize site conditions. 
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B.2.3.  Precision 

Precision is the measure of mutual agreement among replicate or duplicate measurements of an 
analyte from the same sample and applies to field duplicate or split samples, replicate analyses, 
and duplicate spiked environmental samples (matrix spike duplicates) and laboratory control 
duplicates.  The closer the measured values are to each other, the more precise the measurement 
process.  Precision error may affect data usefulness.  Good precision is indicative of relative 
consistency and comparability between different samples.  Precision will be expressed as the 
relative percent difference (RPD) for spike sample comparisons and field duplicate comparisons.  
This value is calculated by: 

RPD = 100[(Xs - Xd)/(Xs + Xd)]/2 

Where: 

RPD = relative percent difference 

Xs = sample analytical result 

Xd = duplicate sample analytical result 

The RPD will be calculated for appropriate sample sets and compared to the applicable criteria.  
Precision can also be expressed as the percent difference (%D) between replicate analyses.  
Persons performing the evaluation must review one or more pertinent documents (EPA, 2004; EPA, 
2008) that address criteria exceedances and courses of action.  The relative percent difference 
goal for this effort is 50 percent in analyses, unless the duplicate sample concentrations are less 
than 5 times the reporting limit. 

B.2.4.  Accuracy 

Accuracy is a measure of bias in the analytic process.  The closer the measurement value is to the 
true value, the greater the accuracy.  This measure is defined as the difference between the 
reported value versus the actual value and is often measured with the addition of a known 
compound to a sample.  The amount of known compound reported in the sample, or percent 
recovery, assists in determining the performance of the analytical system in correctly quantifying 
the compounds of interest.  Since most environmental data collected represent one point spatially 
and temporally rather than an average of values, accuracy plays a greater role than precision in 
assessing the results.  In general, if the percent recovery is low, non-detect results may indicate 
that compounds of interest are not present when in fact these compounds are present.  Detected 
compounds may be biased low or reported at a value less than actual environmental conditions.  
The reverse is true when recoveries are high.  Non-detect values are considered accurate while 
detected results may be higher than the true value. 
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Accuracy will be expressed as the percent recovery of a surrogate compound (also known as 
“system monitoring compound”), a matrix spike result, or from a standard reference material 
where: 

PR = 100(Xss - Xs)/T 

Where: 

PR = percent recovery 

Xss = spike sample analytical result 

Xs = sample analytical result 

T = known spike concentration 

Persons performing the evaluation must review one or more pertinent documents (EPA 2004, EPA 
2008) that address criteria exceedances and courses of action.  Accuracy criteria for surrogate 
spikes, matrix spikes and laboratory control spikes are found in Table B-1. 

B.2.5.  Representativeness, Completeness and Comparability 

Representativeness expresses the degree to which data accurately and precisely represent the 
actual site conditions.  The determination of the representativeness of the data will be performed 
by completing the following: 

■ Comparing actual sampling procedures to those delineated within this GWCMP and QAPP. 

■ Comparing analytical results of field duplicates to determine the variations in the analytical 
results. 

■ Invalidating non-representative data or identifying data to be classified as questionable or 
qualitative.  Only representative data will be used in subsequent data reduction, validation and 
reporting activities. 

Completeness establishes whether a sufficient amount of valid measurements were obtained to 
meet project objectives.  The number of samples and results expected establishes the comparative 
basis for completeness.  Completeness goals are 90 percent useable data for samples/analyses 
planned.  If the completeness goal is not achieved an evaluation will be made to determine if the 
data are adequate to meet study objectives.   

Comparability expresses the confidence with which one set of data can be compared to another.  
Although numeric goals do not exist for comparability, a statement on comparability will be 
prepared to determine overall usefulness of data sets, following the determination of both 
precision and accuracy. 

B.2.6.  Holding Times 

Holding times are defined as the time between sample collection and extraction, sample collection 
and analysis, or sample extraction and analysis.  Some analytical methods specify a holding time 
for analysis only.  Holding times for the analytes in this project are shown in Table B-3. 
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B.2.7.  Blanks 

According to the National Functional Guidelines for Organic Data Review (EPA, 2008), “The purpose 
of laboratory (or field) blank analysis is to determine the existence and magnitude of contamination 
resulting from laboratory (or field) activities.  The criteria for evaluation of blanks apply to any blank 
associated with the samples (e.g., method blanks, instrument blanks, trip blanks, and equipment 
blanks).”  Trip blanks are placed with samples during shipment; method blanks are created during 
sample preparation and follow samples throughout the analysis process. 

Analytical results for blanks will be interpreted in general accordance with EPA’s National 
Functional Guidelines for Organic Data Review and professional judgment.  Blanks are discussed 
further in Section B.6. 

B.3.  SAMPLE COLLECTION, HANDLING AND CUSTODY 

B.3.1.  Sampling Equipment Decontamination 

Groundwater samples will be collected from each well using dedicated down-hole tubing in each 
monitoring well and a peristaltic pump.  General decontamination procedures for any other 
equipment (e.g., the water level indicator) will consist of the following:  1) wash with non-phosphate 
detergent solution (Alconox and distilled water), 2) rinse with distilled water, and 3) second distilled 
water rinse.  Field personnel will limit cross-contamination by changing gloves between sampling 
events or more frequently as needed.  Wash water used to decontaminate the sampling equipment 
will be combined with well purge water in on-site drums for proper off-site disposal. 

B.3.2.  Sample Containers and Labeling 

The Field Coordinator will establish field protocol to manage field sample collection, handling and 
documentation.  Samples obtained will be placed in appropriate laboratory-prepared containers.  
Sample containers and preservatives are listed in Table B-3. 

Sample containers will be labeled with at least the following information at the time of collection:   

■ project number,  

■ sample name, and  

■ date and time of collection. 

Samples will be named according to the following example: 

■ MW-06-052813-W, 
Where: 

 “MW-06” indicates monitoring well number 6, 

 “052813” indicates May 28, 2013, and 

 “W” indicates the sample is a water sample 

The sample collection activities will be noted on field logs.  The Field Coordinator will monitor 
consistency between this GWCMP, sample containers/labels, field logs and the chain of custody. 
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B.3.3.  Sample Storage 

Samples will be placed in a cooler with “wet ice” immediately after they are collected.  The 
objective of the cold storage will be to attain a sample temperature of approximately 4 – 6 degrees 
Celsius.  Holding times will be observed during sample storage. 

B.3.4.  Sample Shipment 

The samples will be transported and delivered to the analytical laboratory in coolers.  Field 
personnel will transport and hand-deliver samples to the laboratory or to a laboratory courier.  All 
analyses for this project are anticipated to be performed using the Onsite Environmental laboratory 
and sample shipping is not anticipated. 

B.3.5.  Chain-Of-Custody Records 

Field personnel are responsible for the security of samples from the time the samples are collected 
until the samples have been received by the laboratory or courier.  A chain-of-custody form will be 
completed at the end of the field day for samples being shipped to the laboratory.  Information to 
be included on the chain-of-custody form includes: 

■ Project name and number. 

■ Sample identification numbers. 

■ Date and time of sampling. 

■ Sample matrix and number of containers from each sampling point, including preservatives 
used. 

■ Analyses to be performed or samples to be archived. 

■ Names of sampling personnel and transfer of custody acknowledgment spaces. 

The original chain-of-custody record will be signed by the field collector and bear a unique tracking 
number.  Field personnel shall retain carbon copies and place the original and remaining copies in 
a plastic bag, placed within the cooler or taped to the inside lid of the cooler before sealing the 
container for transport.  This record will accompany the samples during transit by the field team 
member or courier to the laboratory. 

B.3.6.  Laboratory Custody Procedures 

The laboratory will follow their standard operating procedures (SOPs) to document sample handling 
from time of receipt (sample log-in) to reporting.  Documentation will include at a minimum, the 
analysts name or initial, and the time and date of analysis. 

B.3.7.  Field Documentation 

Field documentation provides important information about potential problems or special 
circumstances surrounding sample collection.  Field personnel will maintain daily field logs while 
on site.  The field logs will be prepared on field report forms.  Entries in the field logs and 
associated sample documentation forms will be made in pencil on Rite-in-the-Rain logs, or 
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waterproof ink on standard paper, and corrections will consist of line-out deletions that are initialed 
and dated.  Individual logs will become part of the project files. 

At a minimum, the following information will be recorded during the collection of each sample: 

■ Sample location and description 

■ Sampler’s name(s) 

■ Date and time of sample collection 

■ Type of sample 

■ Type of sampling equipment used 

■ Field instrument readings as appropriate 

■ Field observations and details that are pertinent to the integrity/condition of the samples (e.g., 
weather conditions, performance of the sampling equipment, sample depth control, etc.) 

■ Sample preservation 

In addition to the sampling information, the following specific information also will be recorded in 
the field log for each day of sampling: 

■ Names of field personnel  

■ Time of Property arrival/departure 

■ Other personnel present at the Property, as appropriate 

■ Summary of pertinent meetings or discussions with regulatory agency personnel 

■ Deviations from the GWCMP, HASP and QAPP procedures 

■ Changes in personnel and responsibilities with reasons for the changes 

■ Levels of safety protection 

■ Calibration readings for any equipment used and equipment model and serial number 

The handling, use and maintenance of field logs are the field coordinator’s responsibilities. 

B.4.  CALIBRATION PROCEDURES 

B.4.1.  Field Instrumentation 

Equipment and instrumentation calibration facilitates accurate and reliable field measurements.  
Field and laboratory equipment used on the project will be calibrated and adjusted in general 
accordance with the manufacturer’s recommendations.  Methods and intervals of calibration and 
maintenance will be based on the type of equipment, stability characteristics, required accuracy, 
intended use and environmental conditions.   
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B.4.2.  Laboratory Instrumentation 

For analytical chemistry, calibration procedures will be performed in general accordance with the 
methods cited and laboratory standard operating procedures.  Calibration documentation will be 
retained at the laboratory and readily available for a period of six months. 

B.5.  DATA REPORTING AND LABORATORY DELIVERABLES 

The laboratory will report data in formatted hardcopy and digital form.  Analytical laboratory 
measurements will be recorded in standard formats that display, at a minimum, the field sample 
identification, the laboratory identification, reporting units, qualifiers, analytical method, analyte 
tested, analytical result, extraction and analysis dates, and detection limit (RL only).  Each sample 
delivery group will be accompanied by sample receipt forms and a case narrative identifying data 
quality issues.  Laboratory electronic data deliverables (EDD) will be established by GeoEngineers, 
Inc., with the contract laboratory.  Final results will be sent to the Project Manager. 

B.6.  INTERNAL QUALITY CONTROL 

Table B-4 summarizes the types and frequency of QC samples to be collected, including both field 
QC and Laboratory QC samples.  The following sections describe field and laboratory QC samples. 

B.6.1.  Field Quality Control 

Field QC samples serve as a control and check mechanism to monitor the consistency of sampling 
methods.  The following sections provide a description of field QC samples. 

FIELD DUPLICATES 

In addition to replicate analyses performed in the laboratory, field duplicates also serve as 
measures for precision.  Field duplicates are used to evaluate the consistency of the sampling 
techniques used by field personnel.  Additionally, field duplicates are used to evaluate the 
precision and consistency of laboratory analytical procedures and methods.   

One field duplicate groundwater sample will be collected during each round of monitoring and 
analyzed for the same analytes as the parent sample.  The field duplicate will be collected by 
“splitting” the water approximately equally between parent and duplicate containers for each 
analyte. 

TRIP BLANKS 

One trip blank will be placed in each cooler that contains samples to be analyzed for benzene.  The 
blank samples will be analyzed for benzene (same as the parent sample).  

B.6.2.  Laboratory Quality Control 

Laboratory quality control procedures will be evaluated through a formal data validation process.  
The analytical laboratory will follow standard method procedures that include specified QC 
monitoring requirements.  These requirements will vary by method but generally include: 

■ method blanks 

■ internal standards 
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■ calibrations 

■ matrix spike/matrix spike duplicates (MS/MSD) 

■ laboratory control spikes/spike duplicates (LCS/LCSD) 

■ laboratory replicates or duplicates 

■ surrogate spikes 

LABORATORY BLANKS 

Laboratory procedures employ the use of several types of blanks but the most commonly used 
blank for QA/QC assessments are method blanks.  Method blanks are laboratory QC samples that 
consist of either a soil-like material having undergone a contaminant destruction process or high 
performance liquid chromatography (HPLC) water.  Method blanks are extracted and analyzed with 
each batch of environmental samples undergoing analysis.  Method blanks are particularly useful 
during volatiles analysis since VOCs can be transported in the laboratory through the vapor phase.  
If a substance is found in the method blank then one (or more) of the following occurred: 

■ Measurement apparatus or containers were not properly cleaned and contained contaminants. 

■ Reagents used in the process were contaminated with a substance(s) of interest. 

■ Contaminated analytical equipment was not properly cleaned. 

■ Volatile substances in the air with high solubility or affinities toward the sample matrix 
contaminated the samples during preparation or analysis. 

It is difficult to determine which of the above scenarios occurred if blank contamination occurs.  
However, it is assumed that the conditions that affected the blanks also likely affected the project 
samples.  Given method blank results, validation rules assist in determining which substances in 
samples are considered “real,” and which ones are attributable to the analytical process.  
Furthermore, EPA guidelines state, “. . . there may be instances where little or no contamination 
was present in the associated blank, but qualification of the sample is deemed necessary.  
Contamination introduced through dilution water is one example.”  

CALIBRATIONS 

Several types of calibrations are used, depending on the method, to determine whether the 
methodology is “in control” by verifying the linearity of the calibration curve and to assure that the 
sample results reflect accurate and precise measurements.  The main calibrations used are initial 
calibrations, daily calibrations and continuing calibration verification. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD) 

MS/MSD samples are used to assess influences or interferences caused by the physical or 
chemical properties of the sample itself.  MS/MSD data is reviewed in combination with other QC 
monitoring data to determine matrix effects.  In some cases, matrix affects cannot be determined 
due to dilution and/or high levels of related substances in the sample.  A matrix spike is evaluated 
by spiking a known amount of one or more of the target analytes ideally at a concentration of 5 to 
10 times higher than the sample result.  A percent recovery is calculated by subtracting the sample 
result from the spike result, dividing by the spiked amount, and multiplying by 100. 
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The samples for the MS and MSD analyses should be collected from a sampling location that is 
believed to exhibit low-level contamination.  A sample from an area of low-level contamination is 
needed because the objective of MS/MSD analyses is to determine the presence of matrix 
interferences, which can best be achieved with low levels of contaminants.  Additional sample 
volume will be collected for these analyses.  This MS/MSD sample will be a composite to achieve a 
level of representativeness and reproducibility in the data.  For the first round of groundwater 
monitoring, the MS/MSD sample will be collected from one of the downgradient/crossgradient 
wells at the Property (i.e., not MW-14 or MW-15).  Subsequent choosing of the location for 
MS/MSD samples will be based on results of the first round of sampling. 

LABORATORY CONTROL SPIKES/LABORATORY CONTROL SPIKE DUPLICATES (LCS/LCSD) 

Also known as blanks spikes, LCS samples are similar to MS samples in that a known amount of 
one or more of the target analytes are spiked into a prepared media and a percent recovery of the 
spiked substances are calculated.  The primary difference between a MS and LCS is that the LCS 
spike media is considered “clean” or contaminant free.  For example, HPLC water is typically used 
for LCS water analyses.  The purpose of an LCS is to help assess the overall accuracy and precision 
of the analytical process including sample preparation, instrument performance, and analyst 
performance.  LCS data must be reviewed in context with other controls to determine if 
out-of-control events occur. 

LABORATORY REPLICATES/DUPLICATES 

Laboratories often utilize MS/MSDs, LCS/LCSDs and/or replicates to assess precision.  Replicates 
are a second analysis of a field-collected environmental sample.  Replicates can be split at varying 
stages of the sample preparation and analysis process, but most commonly occur as a second 
analysis on the extracted media. 

SURROGATE SPIKES 

The purposes of using a surrogate are to verify the accuracy of the instrument being used and 
extraction procedures.  Surrogates are substances similar to, but not one of, the target analytes.  A 
known concentration of surrogate is added to the sample and passed through the instrument, 
noting the surrogate recovery.  Each surrogate used has an acceptable range of percent recovery.  
If a surrogate recovery is low, sample results may be biased low and depending on the recovery 
value, a possibility of false negatives may exist.  Conversely, when recoveries are above the 
specified range of acceptance a possibility of false positives exist, although non-detected results 
are considered accurate. 

B.7.  DATA REDUCTION AND ASSESSMENT PROCEDURES 

B.7.1.  Data Reduction 

Data reduction involves the conversion or transcription of field and analytical data to a useable 
format.  The laboratory personnel will reduce the analytical data for review by the QA Leader and 
Project Manager. 

B.7.2.  Field Measurement Evaluation 

Field data will be reviewed at the end of each day by following the QC checks outlined below.  Field 
data documentation will be checked against the applicable criteria as follows: 
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■ Sample collection information 

■ Field instrumentation and calibration 

■ Sample collection protocol 

■ Sample containers, preservation and volume 

■ Field QC samples collected at the frequency specified 

■ Sample documentation and chain of custody protocols 

■ Sample delivery 

Cooler receipt forms and sample condition forms provided by the laboratory will be reviewed for 
out-of-control incidents.  If anything is found to be out-of-control the Project Manager will 
implement corrective actions to ensure that additional out-of-control incidents do not occur.  The 
final report will contain what effects, if any, the out-of-control incident may have on data quality.  
Sample collection information will be reviewed for correctness before inclusion in a final report. 

B.7.3.  Field Quality Control Evaluation 

A field QC evaluation will be conducted by reviewing field logs and daily reports, discussing field 
activities with staff, and reviewing field QC samples (trip blanks and field duplicates).  Trip blanks 
will be evaluated using the same criteria as method blanks. 

B.7.4.  Laboratory Data Quality Control Evaluation 

The laboratory data assessment will consist of a formal review of the following QC parameters: 

■ Holding times 

■ Method blanks 

■ Matrix spike/spike duplicates 

■ Laboratory control spikes/spike duplicates 

■ Surrogate spikes 

■ Replicates 

In addition to these QC mechanisms, other documentation such as cooler receipt forms and case 
narratives will be reviewed to fully evaluate laboratory QA/QC. 

B.7.5.  Corrective Action 

Any deviation from the established criteria will be documented, and the data will be qualified, as 
appropriate.  If significant quality assurance problems are encountered, appropriate corrective 
action as determined by GeoEngineers’ Project Manager, GeoEngineers’ Associate/Principal 
and/or the analytical laboratory will be implemented as appropriate. 
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Laboratory Analysis Reference Method

Check Standard 
(LCS)

%R Limits1

Matrix Spike (MS)

 %R Limits1

Surrogate 
Standards (SS)

%R Limits 2

MS Duplicate Samples
or Lab Duplicate

 RPD Limits3

Field Duplicate Samples

 RPD Limits3

Total Metals (Hg) EPA 7470 80%-120% 75%-125% NA ≤20% ≤50%

Benzene EPA 8260 78%-125% 78%-117% 62%-122% ≤15% ≤30%

Petroleum Hydrocarbons NWTPH-Dx 63%-125% NA 50%-150% NA ≤30%

cPAHs EPA 8270 - SIM 40%-130% 40%-130% 37%-137% ≤33% ≤30%

Notes:   

2 Surrogate standard limits are based on laboratory control limits, or are dictated by the method. 

NA = Not apllicable 

LCS = Laboratory control sample

%R = Percent recovery

RPD = Relative percent difference  
cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

1 Percent recovery limits are based on laboratory control limits.  Limits will vary for individual analytes, but will be inside of the limits shown.  

3 RPD control limits are only applicable if the concentrations are greater than 5 times the method reporting limit (MRL).  For results less than 5 times the MRL, the difference 
between the sample and duplicate must be less than the MRL.

Table B-1
Groundwater Monitoring Measurement Quality Objectives

Former Olympia MGP Site

Olympia, Washington

File No. 0186-774-03
Table B-1 | October 8, 2013 Page 1 of 1



Chemical of Concern  (µg/l ) MTCA1 Cleanup Level 
Target Laboratory Reporting 

Limit 

Benzene 2 5 0.20

Diesel-Range Total Petroleum Hydrocarbons 2 500 250

Lube Oil-Range Total Petroleum Hydrocarbons 2 500 400

cPAHs (TEC) 0.1 0.070

Mercury 2 2 0.50

Notes:

TEC = Total toxic equivalent concentration calculated per WAC 173-340-708.

cPAHs = carcinogenic polycyclic aromatic hydrocarbons

µg/l = micrograms per liter

Table B-2

1  MTCA Method A cleanup levels for potable groundwater (WAC 173-340-720[3]).  
2 Analyte to be included in first event of groundwater monitoring.  Subsequent analysis during future groundwater monitoring 
events will be determined after consultation with the Department of Ecology.

Groundwater Monitoring Cleanup Levels and Target Reporting Limits
Former Olympia MGP Site

Olympia, Washington

File No. 0186-774-03
Table B-2 | October 8, 2013 Page 1 of 1



Total Metals (Hg) EPA 7470 100ml 500ml poly HNO3 pH<2, Cool to 4 C 28 days

Benzene EPA 8260 40ml Three 40mL VOA Vials HCl pH<2, Cool to 4 C 14 days

Petroleum Hydrocarbons NWTPH-Dx 500ml
Two 500ml amber 

glass
HCl pH<2, Cool to 4 C 14 days

cPAHs EPA 8270 SIM 1 Liter
2-1 L amber glass 

container
0 to 6 degrees C 7 days until extraction

Notes: 
1 Holding Times are based on elapsed time from date of collection

mL = Milliliter

C = Celcius

L = Liter

cPAHs = carcinogenic polycyclic aromatic hydrocarbons

Method
Minimum Sample 

Size  Sample Containers Sample Preservation Holding Times

Table B-3
Groundwater Monitoring Test Methods, Sample Containers, Preservation and Holding Time1

Former Olympia MGP Site

Olympia, Washington

Analysis

File No. 0186-774-03
Table B-3 | October 8, 2013 Page 1 of 1



Field Duplicates Trip Blanks

Method 
Blanks LCS MS / MSD Lab Duplicates

Total Metals (Hg) 1 per round of monitoring NA 1/batch 1/batch 1 /batch 1/batch

Benzene 1 per round of monitoring
Minimum 1 within each 

cooler
1/batch 1/batch 1 /batch NA

TPH - Dx 1 per round of monitoring NA 1/batch 1/batch NA 1/batch

cPAHs 1 per round of monitoring NA 1/batch 1/batch 1 /batch NA

Notes: 

and lab duplicate).  

cPAHs = carcinogenic polycyclic aromatic hydrocarbons

NA = Not applicable

LCS = Laboratory control sample

MS = Matrix spike sample

MSD = Matrix spike duplicate sample

An analytical batch is defined as a group of samples taken through a preparation procedure and sharing a method blank, LCS, and MS/ MSD (or MS

Table B-4
Groundwater Monitoring Quality Control Samples Type and Frequency

Former Olympia MGP Site

Olympia, Washington

Parameter

Field Quality Control Laboratory Quality Control

File No. 0186-774-03
Table B-4 | October 8, 2013 Page 1 of 1
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