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1.0 INTRODUCTION 

This report presents a summary of environmental investigations completed between September 
2006 and April 2011 at the Former Olympia Manufactured Gas Plant (MGP) Property in Olympia, 
Washington (the “Property”).  The Property is located at 320 Columbia Street NW in Olympia, 
Washington (Figure 1).  Puget Sound Energy (PSE) is conducting remedial actions at the Property 
under the Washington State Department of Ecology (Ecology) Voluntary Cleanup Program (VCP), 
pursuant to the Model Toxics Control Act (MTCA) Cleanup Regulation, Chapter 173-340 of the 
Washington Administrative Code (WAC). 

The near-term goal of PSE’s remedial actions is to obtain a Property-Specific No Further Action 
opinion letter from Ecology to facilitate development of the Property.  PSE’s longer-term goal is to 
obtain a No Further Action opinion letter for the broader MTCA “site,” which is defined in  
WAC 173-340 as “any area where a hazardous substance, other than a consumer product in 
consumer use, has been deposited, stored, disposed of, or placed, or otherwise come to be 
located.”  According to this definition, the Olympia MGP Site (the “Site”) may include areas 
impacted by hazardous substances both within and outside the Property boundaries.  The Site is 
designated “Columbia Square Properties,” with a site identification number of 91682829, in 
Ecology’s Facility/Site Database.  The Ecology VCP project number is SW0984. 

The scope and results of previous environmental investigations are presented in the following 
reports and technical memoranda: Historical Review and Focused Baseline Environmental 
Assessment (Environmental Partners, Inc., 2006); Site Investigation Report (GeoEngineers, 2008); 
Supplemental Site Investigation Report (GeoEngineers, 2010a); Off-Property Investigation Report 
(GeoEngineers, 2011a); and several groundwater monitoring technical memoranda prepared for 
groundwater monitoring events completed in 2010 and 2011 (GeoEngineers, 2010b, 2010c, 
2011b).  The objectives of this Data Summary Report are to: (1) consolidate and summarize the 
information presented in the separate documents referenced above in a single, comprehensive 
report, and (2) present the lines of evidence that suggest the elevated arsenic concentrations 
detected in groundwater on and off the Property are not related to the former MGP operations.  The 
arsenic concentrations in groundwater are discussed in Section 4.2.2; the lines of evidence 
suggesting that the arsenic in groundwater is not related to the former MGP operations are 
discussed in Section 5.0. 

The investigations completed to date have detected carcinogenic polycyclic aromatic hydrocarbons 
(cPAHs), benzene, gasoline- and lube oil-range petroleum hydrocarbons, lead, and mercury in soil 
at concentrations exceeding MTCA Method A cleanup levels.  In addition, concentrations of cPAHs 
and arsenic exceeding MTCA Method A cleanup levels have been frequently detected in 
groundwater samples collected from one or more monitoring wells between 2008 and 2011.  The 
nature and extent of contamination in soil and groundwater are discussed further in Section 4.0.  
Groundwater elevation data are provided in Table 1.  Chemical analytical results for soil and 
groundwater samples collected between 2006 and 2011 are summarized in Tables 2 and 3. 
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2.0 SITE BACKGROUND 

Historical research conducted by GeoEngineers and others indicates that the Olympia MGP was 
constructed in 1907 and 1908 by the Olympia Gas and Power Company, on a peninsula at the 
southern end of Budd Inlet that was created by dredging and filling operations.  Figure 2 shows the 
approximate locations of the historical MGP structures and the Budd Inlet shoreline in 1908.  The 
MGP was located immediately adjacent to Budd Inlet in 1908.  The MGP converted oil into gas, 
which was distributed through underground gas mains to limited areas of Olympia for residential 
uses.  The Olympia MGP was a primary source of Olympia’s gas supply between approximately April 
1908 and August 1910. 

Historical newspaper articles indicate that beginning in August 1910, Olympia’s primary gas supply 
was produced in Tacoma and delivered to Olympia via a newly constructed gas pipeline.  The 1910 
change in gas sources coincided with a change in status of the Olympia MGP from a primary gas 
supplier to a backup/standby facility.  The Olympia MGP operated in this auxiliary capacity from 
1910 until no later than 1923 or 1924, by which time historical records suggest that all gas 
production ceased at the Property. 

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.  By 1934, the two original 
gas holders had been removed and a 50-foot diameter, aboveground Hortonsphere (spherical gas 
storage tank) was present in the northwestern portion of the Property.  The only other surface 
structure present in 1934 was the original gas production building, which housed pressure 
regulators, gas meters, and other ancillary equipment used for monitoring and distributing the gas 
stored in the Hortonsphere. 

Historical records suggest that the Hortonsphere and associated facilities may have been 
dismantled, and an office building/warehouse constructed on the Property, by the early 1950s.  
Washington Natural Gas owned the Property from the early 1950s until 1974, when the Property 
was sold to a private law firm (Bean & Gentry).  The current owner is The Rants Group of Olympia. 

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 UST closure report submitted to Ecology in 1990 indicates that concentrations of total 
petroleum hydrocarbons (TPH) of 68 and 158 milligrams per kilogram (mg/kg), respectively, were 
detected in two soil samples obtained from the base and sidewalls of the UST excavation.  A follow-
up soil sample obtained from the base of the excavation, after allowing the excavation to aerate for 
a week, had a TPH concentration of 11 mg/kg. 

3.0 ENVIRONMENTAL INVESTIGATION SUMMARY 

Environmental investigations of the Property began in 2006 when Environmental Partners, Inc. 
(EPI) conducted an historical review and focused baseline environmental assessment in support of 
a potential property transfer.  GeoEngineers conducted additional investigations and groundwater 
monitoring between 2008 and 2011 on behalf of PSE.  The objective of these additional 
investigations was to evaluate the nature and extent of MGP-related contamination to the degree 
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necessary to develop a cleanup action plan (CAP) for the Property.  PSE will use the results of the 
investigations completed to date (summarized in this report) to prepare and implement a CAP.  The 
objective of the cleanup action will initially be to obtain a Property-Specific No Further Action 
opinion letter from Ecology. 

Sections 3.1 through 3.5 summarize the scope of the previous investigations.  The results of the 
investigations are summarized in Section 4.0. 

3.1. HISTORICAL REVIEW AND FOCUSED BASELINE ENVIRONMENTAL ASSESSMENT (EPI, 
2006) 

EPI conducted an historical review and baseline environmental assessment of the Property in 
2006.  The purpose of this investigation was to evaluate historical information pertaining to past 
Property use and to assess soil and groundwater conditions in support of a potential property 
ownership transfer. 

EPI reviewed the Property history to evaluate the potential for environmental contamination.  EPI 
determined that an MGP began operating at the Property beginning in approximately 1908.  In 
response to this finding, EPI conducted a focused baseline environmental assessment of the 
Property.  The baseline assessment consisted of collecting soil and groundwater samples at 
several locations where MGP structures and equipment previously existed (e.g., the production 
building, gas holders, and purifiers). 

Six soil borings (B-1 through B-6) were advanced to a depth of 12 feet below ground surface (bgs) 
using hollow-stem auger drilling methods.  The boring locations are shown in Figures 3 and 4.  Four 
soil samples and five groundwater samples were collected from the borings.  The groundwater 
samples were obtained from temporary well screens placed in the boreholes; consequently, the 
analytical data for these groundwater samples are considered screening-level data only (as 
compared to analytical data for samples obtained from monitoring wells, which are considered 
more representative of groundwater conditions).  In addition to the groundwater samples obtained 
from soil borings, two previously existing off-Property monitoring wells located in Columbia Street 
NW and Thurston Avenue NW (designated MW-NW and MW-N by EPI) were identified and sampled 
during the baseline assessment.  (Note: these two wells were installed by others during a 1994 
investigation of the property immediately north of the former MGP Property, and were originally 
designated MW-6 and MW-10.  These original well designations were adopted during the later 
[2008-2011] investigations.  The MW-6 and MW-10 designations are used in this report.) 

The soil and groundwater samples were analyzed for polycyclic aromatic hydrocarbons (PAHs), 
volatile organic compounds, metals (arsenic, chromium, cadmium, lead, and mercury), and 
gasoline-, diesel-, and lube oil-range TPH. 

Additional details of the field investigation and analytical procedures are presented in the report 
Historical Review and Focused Baseline Environmental Assessment (EPI, 2006).  Results of the 
2006 focused baseline environmental assessment are summarized in Section 4.0. 
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3.2. SITE INVESTIGATION (GEOENGINEERS, 2008) 

GeoEngineers performed soil and groundwater sampling at the Property in August and 
October 2008.  The primary objective of the investigation was to further assess the nature and 
extent of soil and groundwater contamination identified during the 2006 focused baseline 
environmental assessment. 

The field investigation was conducted in two phases.  During the first phase, seven test pits (TP-1 
through TP-7) were excavated in the areas of the former MGP generator, wash boxes, scrubbers, 
purifiers, and gas holders (Figure 3).  The objectives of the test pit explorations were to: (1) explore 
for possible relic structures or buried debris related to the former MGP facility; (2) observe and 
document soil and groundwater physical conditions; and (3) collect soil samples above the shallow 
groundwater table for chemical analysis.  Test pit logs are contained in Appendix A.  Thirteen soil 
samples were obtained from the test pits for chemical analysis.  The test pits were backfilled with 
the original soil excavated from each test pit, supplemented as necessary by clean imported sand 
and gravel fill. 

During the second phase of the field investigation, eight soil borings (MW-1 through MW-4 and  
SB-5 through SB-8; Figure 3) were advanced to various depths using hollow-stem auger drilling 
methods.  The boring depths ranged from 20 to 50 feet bgs.  Boring logs and well construction 
diagrams for the soil borings and monitoring wells completed by PSE are contained in Appendix A.  
The objective of the soil borings was to assess the potential presence of contamination in soil 
below the groundwater table.  Saturated soil conditions were encountered at approximately 7 feet 
bgs during drilling. 

The soil samples submitted for chemical analysis from the test pits and soil borings were obtained 
from locations and/or depths considered most likely to be contaminated based on field screening 
results.  Field screening consisted of visual observation for discoloration/staining, water sheen 
screening, and headspace organic vapor screening using a photoionization detector (PID). 

Four of the soil borings were completed as 2-inch diameter, polyvinyl chloride (PVC) groundwater 
monitoring wells (wells MW-1 through MW-4; Figures 3 and 4).  Wells MW-1 and MW-2 were 
completed to a depth of 20 feet bgs and were screened across the groundwater table.  Wells MW-3 
and MW-4 were completed to depths of 44.5 feet bgs and 28.5 feet bgs, respectively, and were 
screened below the groundwater table.  Monitoring well screened intervals are included in Table 1.  
After the four new wells were installed, the new wells and the two pre-existing off-Property wells 
immediately west and north of the Property (wells MW-6 and MW-10) were developed by surging 
and purging the well casings.  Groundwater samples were collected from the six wells on August 26 
and October 6, 2008 using low-flow purging and sampling techniques. 

The soil and groundwater samples were analyzed for one or more of the following constituents 
based on the former MGP use of the Property and the results of the 2006 baseline environmental 
assessment: semivolatile organic compounds including PAHs; benzene, toluene, ethylbenzene, and 
xylenes (BTEX); metals (arsenic, chromium, copper, lead, and mercury); cyanide; and gasoline-, 
diesel-, and lube oil-range TPH. 
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Additional details of the field investigation and analytical procedures are presented in the Site 
Investigation Report (GeoEngineers, 2008).  Results of the 2008 site investigation are summarized 
in Section 4.0.  

3.3. SUPPLEMENTAL SITE INVESTIGATION (GEOENGINEERS, 2009) 

GeoEngineers conducted a supplemental investigation at the Property between November 2 and 
November 4, 2009.  The general objective of the supplemental investigation was to obtain the 
additional soil and groundwater data needed to develop a CAP for the Property.  The specific 
objectives of the supplemental investigation were to: 

■ Characterize soil conditions in a previously inaccessible area in the northern portion of the 
Property that was formerly occupied by a one-story office building; 

■ Fill data gaps identified in Ecology’s February 23, 2009 opinion letter (Ecology, 2009) 
summarizing Ecology’s review of the 2008 Site Investigation Report (GeoEngineers, 2008); and 

■ Collect soil chemical and geotechnical data for preliminary cleanup action planning and 
remedial design. 

Twelve soil borings (SB-9 through SB-17, MW-5, MW-7, and MW-8; Figure 3) were advanced to 
depths of 21.5 to 31.5 feet bgs using hollow-stem auger drilling methods.  The boring locations 
were selected to assess the potential presence of contamination in soil and/or groundwater in the 
vicinity of the former office building, the former gasoline UST excavation, and near the Property 
boundaries.  Boring logs and well construction diagrams for the soil borings and monitoring wells 
completed by PSE are contained in Appendix A.   

A total of 45 soil samples (including two duplicates) were submitted for chemical analysis.  The soil 
samples were analyzed for one or more of the following constituents: cPAHs, BTEX, metals (arsenic, 
lead, and mercury), gasoline-range TPH, diesel-range TPH, and lube oil-range TPH.  Nine additional 
soil samples obtained from three borings (SB-10, MW-5, and MW-7) along the southern and 
eastern Property boundaries were submitted for geotechnical testing (moisture, density, and/or 
sieve analysis) to support the design of an excavation shoring system, should shoring be required 
during future cleanup actions. 

Three of the soil borings (MW-5, MW-7, and MW-8; Figures 3 and 4) were completed as 2-inch 
diameter, PVC groundwater monitoring wells.  The wells were installed to a depth of approximately 
20 feet bgs and screened across the groundwater table.  Monitoring well screened intervals are 
included in Table 1.  Following development of the new wells, groundwater samples were collected 
from the three new wells and six pre-existing wells (MW-1 through MW-4, MW-6, and MW-10) on 
November 3, 2009, using low-flow purging and sampling techniques.  The groundwater samples 
were analyzed for cPAHs, BTEX, 1,2-dibromoethane (EDB), 1,2-dichloroethane (EDC), methyl 
tertiary butyl ether (MTBE), metals (total arsenic, chromium, lead, and mercury), gasoline-range 
TPH, diesel-range TPH, and/or lube oil-range TPH. 

Additional details of the field investigation and analytical procedures are presented in the 
Supplemental Site Investigation Report (GeoEngineers, 2010a).  Results of the 2009 supplemental 
site investigation are summarized in Section 4.0. 
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3.4. OFF-PROPERTY INVESTIGATION (GEOENGINEERS, 2010-2011) 

GeoEngineers conducted an off-Property investigation between November 2010 and January 
2011.  The objectives of the off-Property investigation were to: 

■ Assess soil and groundwater conditions outside the Property boundaries for potential MGP-
related contamination; and 

■ Evaluate whether the elevated arsenic concentrations detected in groundwater during previous 
investigations may have migrated under the Property from an unknown, off-Property source. 

Ten soil borings (SB-18 through SB-22, MW-00D, MW-12S, MW-12D, MW-13S, and MW-13D; 
Figures 3 and 4) were advanced to depths ranging from 10.5 feet to 31.5 feet bgs at off-Property 
locations using hollow-stem auger drilling methods.  Boring logs and well construction diagrams for 
the soil borings and monitoring wells completed by PSE are contained in Appendix A.  A total of 26 
soil samples were submitted for chemical analysis.  The soil samples were analyzed for one or 
more of the following constituents: cPAHs, BTEX, arsenic, lead, mercury, and diesel- and lube oil-
range TPH. 

Five borings were completed as 2-inch diameter, PVC groundwater monitoring wells, as follows: 

■ Well MW-00D was installed next to pre-existing well MW-00S (Figure 4), and was completed to 
a total depth of approximately 31 feet bgs.  Monitoring well MW-00S was previously installed 
by an unknown party and is approximately 12 feet deep. 

■ Wells MW-12S and MW-12D were installed in an alley approximately 190 feet east of the 
Property (Figure 4).  These wells were completed to total depths of approximately 20 feet and 
30 feet bgs, respectively. 

■ Wells MW-13S and MW-13D were installed approximately 140 feet south of the Property, in the 
sidewalk and curb lane of Olympia Avenue NW (Figure 4).  These wells were completed to total 
depths of approximately 20 feet and 31 feet bgs, respectively. 

The monitoring wells were screened at different depth intervals because previous investigations 
indicated that arsenic concentrations were generally greater in deeper portions of the saturated 
zone; the different well depths provided further opportunity to explore these findings.  The 
monitoring wells installed during the off-Property investigation and prior investigations are 
considered “shallow” or “deep” based on the depth of the well screens.  The tops of the shallow 
well screens are generally positioned at a depth of approximately 5 feet bgs.  With one exception, 
the tops of the deep well screens are generally positioned at a depth of approximately 25 feet bgs.  
The exception is well MW-3, near the middle of the Property; this is the deepest well, and is 
screened from approximately 40 to 45 feet bgs.  Monitoring well screened intervals are included in 
Table 1. 

GeoEngineers developed the five new off-Property monitoring wells, and then sampled all on- and 
off-Property monitoring wells on January 6 and 7, 2011 using low-flow purging and sampling 
techniques.  The groundwater samples obtained from the new off-Property wells were analyzed for 
arsenic.  The groundwater samples obtained from the other wells were analyzed for arsenic and 
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one or more of the following constituents: cPAHs, chromium, lead, mercury, and diesel- and lube 
oil-range TPH. 

Additional details of the field investigation and analytical procedures are presented in the  
Off-Property Investigation Report (GeoEngineers, 2011a).  Results of the 2011 off-Property 
investigation are summarized in Section 4.0. 

3.5. GROUNDWATER MONITORING (GEOENGINEERS, 2008-2011) 

Groundwater monitoring has been conducted since August 2008, utilizing the on- and off-Property 
wells installed during the 2008-2011 investigations and three wells previously installed by others 
(wells MW-00S, MW-6, and MW-10).  A total of seven monitoring events were conducted between 
August 2008 and April 2011.  Four of these events (August and October, 2008; November 2009; 
and January 2011) were performed in conjunction with the on- and off-Property investigations 
summarized in Sections 3.2 through 3.4; the other three monitoring events were conducted in 
February 2010, May 2010, and April 2011.  Groundwater elevation data and screened intervals for 
the monitoring wells are presented in Table 1.  Boring logs and well construction diagrams for the 
soil borings and monitoring wells completed by PSE are contained in Appendix A.  Results of the 
groundwater monitoring are summarized in Section 4.0. 

4.0 INVESTIGATION RESULTS 

The results of the environmental investigations conducted between 2006 and 2011 are presented 
in this section, including the observed soil and groundwater physical conditions and a discussion of 
the chemical analytical results for soil and groundwater samples. 

4.1. SOIL AND GROUNDWATER PHYSICAL CONDITIONS 

Subsurface soils at the Property consist primarily of fill generated from the dredging of Budd Inlet 
in the late 1800s and early 1900s.  The soils encountered in test pits and borings were generally 
homogenous both laterally and vertically, to the maximum exploration depth of 50 feet bgs (boring 
SB-7).  The observed soils consist of gray to brown, fine to medium sand with varying amounts of 
silt, gravel, and shell fragments.  Limited lithologic variation was observed beneath the Property, 
suggesting that the shallow saturated zone behaves as a single unconfined groundwater-bearing 
unit to the maximum depth explored.  The thickness of the dredge fill unit is unknown – a distinct 
lithologic contact between the fill and underlying native deposits was not identified during any of 
the subsurface investigations. 

Sieve analyses performed on two soil samples collected from 5.5 and 8 feet bgs along the eastern 
Property boundary (borings MW-5 and MW-7) during the 2009 supplemental site investigation 
indicate that shallow subsurface soils consist of poorly graded sand with silt or poorly graded sand 
with gravel (Unified Soil Classification System [USCS] Types SP-SM and SP, respectively).  A soil 
sample obtained from 20.5 feet bgs in boring MW-7, near the center of the eastern Property 
boundary, was found to consist of poorly graded sand (USCS Type SP).  Sieve analysis of a soil 
sample obtained from 15.5 feet bgs along the southern Property boundary (boring SB-10) 
classified this sample as silty sand with gravel (USCS Type SM).  A sample obtained from 20.5 feet 
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bgs in boring SB-10 was found to consist of poorly graded gravel with silt and sand (USCS Type  
GP-GM). 

Groundwater elevation data for the monitoring wells are presented in Table 1.  Groundwater was 
generally encountered at depths of 4.5 to 7 feet bgs during the on- and off-Property investigations.  
The groundwater elevation data indicate that the shallow groundwater table in the vicinity of the 
Property is relatively flat; that is, horizontal hydraulic gradients measured between shallow wells 
are small (on the order of 0.0003 to 0.002).  Horizontal gradients measured between deep wells 
are also small (on the order of 0.0003 to 0.0007).  As expected for a relatively flat groundwater 
table, gradient directions vary both spatially and temporally, likely a reflection of the sensitivity of 
the gradient to temporary/localized hydraulic perturbations such as stormwater infiltration.  The 
observed low hydraulic gradients and variable gradient directions suggest that there is no 
dominant groundwater migration direction beneath the Property. 

Groundwater elevations measured in January and April 2011 at the four shallow/deep well pairs  
(MW-00S/MW-00D, MW-2/MW-3, MW-12S/MW-12D, and MW-13S/MW-13D) indicate that vertical 
hydraulic gradients are very low.  In January 2011, there was a slight upward gradient (0.02 feet 
head difference) at well pair MW-00S/MW-00D and a slight downward gradient (0.05 to 0.08 feet 
head difference) at well pairs MW-12S/MW-12D and MW-13S/MW-13D.  There was no 
measureable vertical gradient at well pair MW-2/MW-3 in January 2011.  In April 2011, there was 
a slight upward gradient at well pairs MW-00S/MW-00D and MW-12S/MW-12D, and a slight 
downward gradient at well pairs MW-2/MW-3 and MW-13S/MW-13D. 

4.2. CHEMICAL ANALYTICAL RESULTS 

The chemical analytical results for the soil and groundwater samples collected from 2006 through 
April 2011 are summarized in Tables 2 and 3, respectively.  The MTCA Method A cleanup levels for 
soil (WAC 173-340-740[2]) and groundwater (173-340-720[3]) are presented in these tables for 
comparison to the chemical analytical results.  Results for constituents with at least one positive 
detection exceeding MTCA Method A cleanup levels for soil or groundwater are presented in 
Figures 3 and 4, respectively.  Laboratory analytical reports are contained in the original 
investigation reports (see Section 8.0 for a list of references). 

4.2.1. Soil Chemical Analytical Results 

Two soil samples collected during the 2006 baseline environmental assessment contained cPAHs 
at concentrations greater than the MTCA Method A cleanup level.  The samples were obtained from 
a depth of 4 feet bgs in borings B-3 and B-5, and had total cPAH concentrations of 7.4 mg/kg and 
120 mg/kg, respectively (Table 2, Figure 3).  No other constituents were detected at 
concentrations greater than MTCA Method A cleanup levels in soil during the 2006 baseline 
assessment. 

During the 2008 site investigation, cPAHs were detected in several soil samples at concentrations 
exceeding the MTCA Method A cleanup level.  With one exception, the cPAH exceedances were 
detected in samples obtained from depths of 7 feet bgs or less.  The exception was a sample 
obtained from 18 feet bgs in boring SB-7 (Figure 3); the total cPAH concentration in this sample 
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(0.15 mg/kg) slightly exceeded the MTCA Method A cleanup level of 0.1 mg/kg.  The highest cPAH 
concentrations detected during the 2008 investigation were reported in the soil sample obtained 
from 4 feet bgs in test pit TP-7, in the southeastern corner of the property (Table 2, Figure 3).  This 
sample had a total cPAH concentration of 120 mg/kg, which was the same concentration detected 
in soil at approximately the same location and depth in 2006 (boring B-5; Figure 3).  The sample 
obtained from 4 feet bgs in test pit TP-7 also had the highest concentrations of lead and lube oil-
range TPH of any soil sample collected to date at the Property (Figure 3). 

During the 2009 supplemental site investigation, cPAHs were the constituents detected most 
frequently above cleanup levels in soil.  With one exception, the cPAH exceedances were detected 
in samples obtained from depths of 10.5 feet bgs or less.  The exception was a sample obtained 
from 20.5 feet bgs in boring MW-5, which had a total cPAH concentration of 0.13 mg/kg (Figure 3). 

Fifty-eight (58) soil samples collected at on-Property locations during the 2008 and 2009 
investigations were analyzed for arsenic (in addition to other constituents).  Arsenic was detected 
in only four primary soil samples and one duplicate sample, and none of the detected 
concentrations exceeded the MTCA Method A cleanup level of 20 mg/kg (Table 2).  Arsenic was not 
detected in 32 of the soil samples collected during the 2009 investigation.  The analytical method 
reporting limits (MRLs) for arsenic in these samples ranged from 5.2 to 7.1 mg/kg; accordingly, 
these results indicate that arsenic concentrations in Property soils are generally below the 
statewide 90th percentile natural background value of 7 mg/kg (Ecology, 1994). 

During the 2010-2011 off-Property investigation, cPAHs and/or benzene were detected in soil at 
concentrations exceeding the MTCA Method A cleanup level at two off-Property boring locations: 
SB-19 and SB-20 (Figure 3).  These exceedances are discussed further below.  No other 
constituents were detected in off-Property soil at concentrations exceeding MTCA Method A 
cleanup levels.  Furthermore, with one exception, arsenic was not detected above MRLs ranging 
from 5.3 to 6.6 mg/kg in any of the 26 off-Property soil samples analyzed for arsenic.  The 
exception was a sample obtained from 25.5 feet bgs in boring SB-21 (sample SB-21-25.5), which 
had an arsenic concentration of 10 mg/kg.  This arsenic concentration is less than the MTCA 
Method A cleanup level of 20 mg/kg, and falls within the range of natural background 
concentrations for arsenic reported throughout Washington state (Ecology, 1994). 

A soil sample obtained from 2.5 feet bgs in off-Property boring SB-19 (in Thurston Avenue NW; 
Figure 3) had a total cPAH concentration of 3.4 mg/kg, which exceeds the MTCA Method A cleanup 
level of 0.1 mg/kg.  The total cPAH concentration detected in this sample is similar to the 
concentration detected in soil at a depth of 3 feet bgs in nearby on-Property boring SB-12 
(2.6 mg/kg).  cPAHs were not detected in soil samples obtained from 8, 10.5, and 15.5 feet bgs in 
boring SB-19 (Table 2), or in samples obtained from depths greater than 3 feet bgs in boring  
SB-12. 

At off-Property boring location SB-20 (in the alley south of the Property; Figure 3), cPAH 
concentrations in soil samples obtained from 2.5 feet, 8 feet, and 10.5 feet bgs exceeded the 
MTCA Method A cleanup level.  The highest total cPAH concentration (4.8 mg/kg) was detected in 
the sample obtained from 2.5 feet bgs.  The cPAH concentrations detected in boring SB-20 were 
significantly less than the highest cPAH concentrations detected in shallow soil in the southeastern 
corner of the Property (120 mg/kg at locations B-5 and TP-7; Figure 3).  cPAHs either were not 
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detected or were detected at concentrations less than the MTCA Method A cleanup level in deeper 
samples obtained from SB-20, and in all soil samples obtained from borings SB-21 and SB-22 
located farther west in the alley (Table 2, Figure 3). 

The soil sample obtained from 10.5 feet bgs in off-Property boring SB-20 contained benzene at a 
concentration exceeding the MTCA Method A cleanup level of 0.03 mg/kg.  Benzene was not 
detected in the two shallower samples (2.5 and 8 feet bgs) obtained from boring SB-20.  Soil 
samples obtained from deeper than 10.5 feet bgs in boring SB-20 were not analyzed for benzene. 

Several constituents besides cPAHs have been detected above MTCA Method A cleanup levels in 
on-Property soil, including gasoline- and lube oil-range TPH, benzene, lead, and mercury.  The only 
non-cPAH constituent that has been detected above MTCA Method A cleanup levels in off-Property 
soil is benzene, which was detected at a depth of 10.5 feet bgs in boring SB-20.  As shown in Table 
2 and Figure 3, these non-cPAH constituents exceeded cleanup levels less frequently than cPAHs, 
and the exceedances were generally collocated with cPAH exceedances. 

4.2.2. Groundwater Chemical Analytical Results 

Cumulative groundwater chemical analytical results are presented in Table 3.  Figure 4 shows the 
groundwater analytical results for constituents that have been detected above MTCA Method A 
cleanup levels in groundwater.  For each well shown in Figure 4, only the results for constituents 
that have been detected above cleanup levels in that well are posted.  An overview of groundwater 
analytical results is presented below; details regarding the results of individual groundwater 
sampling events are presented in previous reports and technical memoranda. 

As shown in Figure 4, arsenic is the predominant constituent that has been detected above MTCA 
Method A cleanup levels in groundwater.  Arsenic was detected above the Method A cleanup level 
of 5 micrograms per liter (ug/L) in all of the groundwater samples collected in 2006 from soil 
borings B-2 through B-6, and in at least one groundwater sample obtained from each monitoring 
well except MW-8.  The highest reported arsenic concentration (340 ug/L) was detected in an 
unfiltered groundwater sample obtained from off-Property well MW-13D in January 2011 (Figure 4). 

In addition to arsenic, cPAHs have been detected above the MTCA Method A cleanup level of  
0.1 ug/L in groundwater samples obtained from well MW-7 and soil borings B-3, B-4, and B-5.  As 
noted previously, the analytical data for the groundwater samples obtained in 2006 from soil 
borings B-2 through B-6 are considered screening-level data only.  Although lead and chromium 
were detected slightly above MTCA Method A cleanup levels in groundwater samples obtained from 
wells MW-3 and MW-4 in August 2008 (Table 3 and Figure 4), these metals were not detected 
above cleanup levels in subsequent samples obtained from these wells. 

The cPAH exceedances detected in groundwater at locations B-3, B-5, and MW-7 correlate with 
cPAH exceedances in soil at these locations (a soil sample was not obtained from boring B-4).  
Consequently, the cPAH detections in groundwater may be related to the former MGP operations.  
Because of their low aqueous solubility, cPAH compounds do not readily partition into groundwater 
or migrate significant distances in the dissolved phase, suggesting that the minor cPAH 
exceedances detected in groundwater likely derive from local soils in the immediate vicinity of the 
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groundwater detections.  This conceptual model is supported by the observed correlation between 
cPAH detections in soil and groundwater. 

The arsenic exceedances detected in groundwater do not correlate with arsenic exceedances in 
soil.  In fact, arsenic was not detected in the majority of the 83 soil samples analyzed for arsenic, 
and the arsenic concentrations reported in the six samples with positive detections were less than 
the MTCA Method A cleanup level.  This suggests that the elevated arsenic concentrations 
detected in groundwater are not related to the former MGP.  Additional lines of evidence 
supporting this conclusion are discussed in Section 5.0. 

5.0 DISCUSSION OF ARSENIC IN GROUNDWATER 

As discussed in Section 4.2.2 and shown in Figure 4, arsenic is the primary constituent that has 
been consistently detected above MTCA Method A cleanup levels in groundwater at multiple 
monitoring well locations.  Elevated arsenic concentrations have been detected in both on- and off-
Property monitoring wells.  Several lines of evidence suggest that the arsenic concentrations 
detected in groundwater beneath and near the Property are not related to historical MGP 
operations.  The evidence, which includes historical information about plant operations as well as 
subsurface investigation data, is presented below. 

1. There are no known potential sources of arsenic at the Property. 

■ The Olympia MGP was a primary gas supplier to Olympia for two years (1908-1910).  It 
served as an emergency backup plant from 1910 until no later than 1923 or 1924.  The 
gas was produced entirely from oil, not coal (see excerpts from Brown’s Directory of 
American Gas Companies in Appendix B).  Arsenic-containing wastes were not a byproduct 
of the oil gas process.  Even at facilities that produced gas from coal (which can contain 
arsenic), arsenic is typically not a driver for cleanups at these MGP sites. 

■ Some MGPs used the Thylox process (sodium thioarsenate) to scrub hydrogen sulfide from 
gas.  However, this process was not developed until the 1920s or later (i.e., 10 or more 
years after routine gas production ceased at the Olympia MGP). 

2. Extensive sampling and chemical analyses indicate that arsenic concentrations in soil beneath 
the Property are consistent with natural background concentrations in Washington state, 
supporting the conclusion that the former MGP facility did not produce arsenic-containing 
wastes. 

■ Eighty-three (83) soil samples were analyzed for arsenic.  Seventy-seven (77) of the 
samples had no detectable arsenic; the detected concentrations in the other six samples 
were less than the MTCA Method A cleanup level of 20 mg/kg (Table 4).  The soil samples 
were collected throughout the vadose and saturated zones (2 to 40 feet bgs; Figure 5, 
Tables 4 and 5). 

■ Sixty-two (62) of the analyzed soil samples had MRLs less than or equal to the Washington 
State 90th percentile natural background value (7 mg/kg); 21 samples had MRLs ranging 
from 11 to 14 mg/kg (Tables 4 and 5). 
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3. The existing groundwater analytical data suggest that arsenic occurrence in groundwater is 
related to geochemical conditions in the saturated zone. 

■ The highest arsenic concentrations, and the lowest reduction-oxidation potential (redox) 
values (negative values indicative of reducing conditions), have generally been detected in 
monitoring wells screened in the deeper portion of the saturated zone (approximately 24 to 
45 feet bgs; Figures 6 through 11).  This suggests that reducing conditions exist deeper in 
the saturated zone, and that these reducing conditions may be the cause of the elevated 
arsenic concentrations. 

4. The highest arsenic concentration detected to date in groundwater (340 ug/L; January 2011) 
was detected in off-Property monitoring well MW-13D. 

■ Well MW-13D is 140 feet south of the former MGP Property.  If the arsenic source were 
located on the former MGP Property, the highest arsenic concentration in groundwater 
would be expected to occur beneath the Property, not off the Property. 

5. The arsenic detections in groundwater have a much broader footprint than the MGP-related 
constituents that have been detected in soil and groundwater. 

■ The detections of potential MGP-related constituents (e.g., cPAHs, TPH, benzene) in soil 
and/or groundwater are much more limited in lateral extent than the arsenic detections in 
groundwater. 

6. Elevated arsenic concentrations have been reported in groundwater at other locations in 
downtown Olympia, suggesting that area background concentrations of arsenic may be 
elevated throughout much of the downtown Olympia area. 

■ An online search of Ecology’s Environmental Information Management (EIM) database 
(accessed April 2010) revealed that arsenic was detected at concentrations of 16 ug/L 
and 140 ug/L in 2007 in two monitoring wells at the LOTT Wastewater Treatment Plant 
site, approximately 0.3 miles east-northeast of the former MGP Property.  Additionally, 
dissolved arsenic concentrations ranging from 5 ug/L to 62 ug/L were detected in 2008 in 
15 monitoring wells at the Former WSDOT Testing Laboratory site (also known as the 
Former Washington State Vacant Property site and the 318 State Avenue NE site), 
approximately 0.2 miles east-southeast of the former MGP Property. 

One possible explanation for the elevated arsenic concentrations detected in groundwater is that 
subsurface geochemical conditions adjacent to Budd Inlet are mobilizing naturally-occurring 
arsenic in buried sediments.  Alternatively, the arsenic in groundwater may originate from former 
industrial activities in the vicinity of the Olympia MGP.  Sanborn maps dating from 1896 to 1968 
depict numerous industrial properties that existed historically within a few blocks of the MGP 
Property.  These former industrial operations included machine shops, auto repair/service shops, 
auto body/painting shops, iron works, foundries, welding and electroplating operations, coal 
storage, plumbing and sheet metal works, boiler shops, boat building operations, printing and paint 
shops, tin smiths, petroleum operations and storage, lumber operations, etc.  These industrial 
operations are representative of the numerous potential historical sources of metals, including 
arsenic, in the downtown Olympia area. 
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6.0 CONCLUSIONS 

The soil analytical data from the investigations conducted at the former MGP Property indicate that 
in many areas of the Property, soil from the ground surface to a depth of approximately 8 to 12 feet 
bgs contains cPAH concentrations exceeding the MTCA Method A soil cleanup level of 0.1 mg/kg.  
At some locations, the cPAH exceedances are collocated with concentrations of mercury, lead, lube 
oil-range TPH, gasoline-range TPH, and/or benzene that also exceed MTCA Method A cleanup 
levels.  However, these other constituents are present less frequently and occur within the broader 
footprint of cPAH impacts. 

The results of the off-Property investigation indicate that cPAH concentrations exceed the MTCA 
Method A cleanup level in soil at two locations approximately 10 to 15 feet outside of the Property 
boundaries.  These off-Property cPAH occurrences exist beneath Thurston Avenue NW, near the 
northeastern corner of the Property, and beneath the alley near the southeastern corner of the 
Property.  Similar to the results of investigations conducted on the Property, the cPAH exceedances 
detected in off-Property soil are limited to relatively shallow depths (less than 10 feet bgs). 

The cumulative groundwater monitoring results from the network of on- and off-Property monitoring 
wells indicate that the former MGP has had only minor impacts on groundwater beneath the 
Property.  cPAHs are the only constituents potentially attributable to the former MGP that have 
been consistently detected above MTCA Method A cleanup levels, and these exceedances have 
been detected in only one on-Property monitoring well (MW-7).  Although arsenic has been 
detected at concentrations exceeding the MTCA Method A cleanup level in most of the on- and 
 off-Property monitoring wells, multiple lines of evidence suggest that the arsenic is not related to 
the former MGP.  The arsenic may be naturally occurring in soil or dredged sediment in the Site 
vicinity, or could originate from former industrial activities in the area.  Regardless of the arsenic 
source, geochemical conditions in the saturated zone may be mobilizing it. 

7.0 LIMITATIONS 

GeoEngineers has prepared this report for the exclusive use of Puget Sound Energy, its authorized 
agents, and regulatory agencies.  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 interpretation of subsurface conditions for this study is based on field observations, field 
screening, and chemical analytical results obtained from widely spaced samples.  It is always 
possible that contamination exists at locations or depths not identified by this study. 

Within the limitations of scope, schedule and budget, our services have been executed in 
accordance with our General Services Agreement with PSE (Contract No. 4600005167) and with 
generally accepted environmental and earth science practices in this area at the time this report 
was prepared.  The conclusions and opinions presented in this report are based on our 
professional knowledge, judgment, and experience.  No warranty or other conditions, express or 
implied, should be understood. 
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Any electronic form of this document (email, text, table, and/or figure), if provided, and any 
attachments, are only a copy of a master document.  The master hard copy is stored by 
GeoEngineers, Inc. and will serve as the official document of record. 
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Monitoring

Well

Screened 

Interval

(feet bgs)

Shallow or Deep 

Well

TOC Elevation
1

(feet NAVD88) Date

Measured Depth to 

Groundwater
2

(feet below TOC)

Calculated 

Groundwater Elevation

(feet NAVD88)

8/26/08 4.74 8.43

10/6/08 4.64 8.53

11/3/09 4.55 8.62

2/15/10 4.16 9.01

5/26/10 4.41 8.76

1/7/11 4.27 8.90

4/19/11 4.34 8.83

8/26/08 5.33 8.34

10/6/08 5.23 8.44

11/3/09 5.05 8.62

2/15/10 4.44 9.23

5/26/10 4.97 8.70

1/7/11 4.77 8.90

4/19/11 4.80 8.87

8/26/08 5.27 8.38

10/6/08 5.08 8.57

11/3/09 5.02 8.63

2/15/10 4.62 9.03

5/26/10 4.94 8.71

1/7/11 4.75 8.90

4/19/11 4.82 8.83

8/26/08 5.30 8.45

10/6/08 5.18 8.57

11/3/09 5.06 8.69

2/15/10 4.72 9.03

5/26/10 5.28 8.47

1/7/11 4.85 8.90

4/19/11 4.90 8.85

11/3/09 5.64 8.61

2/15/10 5.28 8.97

5/26/10 5.55 8.70

1/7/11 5.40 8.85

4/19/11 5.46 8.79

8/26/08 5.37 8.32

10/6/08 5.37 8.32

11/3/09 5.08 8.61

2/15/10 4.46 9.23

5/26/10 5.08 8.61

1/6/11 4.88 8.81

4/19/11 4.90 8.79

11/3/09 5.09 8.56

2/15/10 4.63 9.02

5/26/10 4.92 8.73

1/7/11 4.77 8.88

4/19/11 4.85 8.80

11/3/09 5.11 8.65

2/15/10 4.49 9.27

5/26/10 5.07 8.69

1/7/11 4.83 8.93

4/19/11 4.89 8.87

8/26/08 5.31 8.45

10/6/08 5.25 8.51

11/3/09 5.14 8.62

2/15/10 4.66 9.10

5/26/10 4.96 8.80

1/6/11 4.91 8.85

4/19/11 4.92 8.84

13.76

MW-7 4.5-19.5 Shallow 13.65

MW-8 5.0-20.0 Shallow 13.76

Table 1
Groundwater Elevation Data (2008-2011)

Former Olympia Manufactured Gas Plant Site

Olympia, Washington

13.17Shallow5.0-20.0MW-1

MW-2 5.0-20.0 Shallow 13.67

MW-3 39.5-44.5 Deep 13.65

MW-4 23.5-28.5 Deep 13.75

MW-5 4.5-19.5 Shallow 14.25

MW-6
3

11.1
3 Shallow 13.69

MW-10
3

14.0
3 Shallow
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Monitoring

Well

Screened 

Interval

(feet bgs)

Shallow or Deep 

Well

TOC Elevation
1

(feet NAVD88) Date

Measured Depth to 

Groundwater
2

(feet below TOC)

Calculated 

Groundwater Elevation

(feet NAVD88)

1/7/11 5.28 8.91

4/19/11 5.39 8.80

1/7/11 5.37 8.83

4/19/11 5.37 8.83

1/7/11 4.60 8.83

4/19/11 4.61 8.82

1/7/11 5.06 8.78

4/19/11 5.04 8.80

2/15/10 4.47 9.12

5/26/10 4.74 8.85

1/7/11 4.75 8.84

4/19/11 4.79 8.80

7/18/11 -- --

1/7/11 4.46 8.86

4/19/11 4.51 8.81

7/18/11 -- --

Notes:
1
Elevations surveyed in December 2010 by Barghausen Consulting Engineers, Inc. relative to NAVD88.  Previous investigations used an arbitrary 

site-specific datum with an assigned elevation of 10 feet.  
2
Water levels measured with an electronic water level indicator.

3
Pre-existing monitoring well installed by others; screened interval unknown.  Value shown for screened interval is the approximate

depth to bottom of well casing measured with an electronic water level indicator on February 15, 2010.

bgs = Below ground surface

TOC = Top of well casing

NAVD88 = North American Vertical Datum of 1988.

MW-12S 5.0-20.2 Shallow 14.19

MW-12D 25.0-30.0 Deep 14.20

MW-13S 4.5-19.5 Shallow 13.43

MW-00D 25.5-30.5 Deep 13.32

MW-13D 25.5-30.5 Deep 13.84

MW-00S
3

12.4
3 Shallow 13.59
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

B-2

B-2

4.0

09/13/2006 

B-3

B-3

4.0

09/13/2006 

B-5

B-5

 4.0

09/13/2006 

B-6

B-6

4.0

09/13/2006 

TP1-3.0

TP-1

3.0 

08/06/2008

TP1-4.0

TP-1

4.0 

08/12/2008

MW1-2-070

MW-1

7.0 

08/22/2008

MW1-5-130

MW-1

13.0 

08/22/2008

MW1-9-200

MW-1

20.0 

08/22/2008

TP2-4.5

TP-2

4.5 

08/06/2008

TP2-7.5

TP-2

7.5 

08/12/2008

MW3-03-080

MW-3

8.0 

08/20/2008

MW3-13-280

 MW-3

27.5 

08/20/2008

MW3-22-450

 MW-3

44.5 

08/20/2008

TP3-2.5

TP-3

2.5 

08/06/2008

TP3-6.5

TP-3

6.5 

08/06/2008

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

Benzene ug/kg 30 -- -- -- -- 20 U -- 20 U 21 20 U 20 U -- 20 U 20 U 20 U 21 310

Tuluene ug/kg 7,000 -- -- -- -- 51 U -- 59 U 61 U 79 U 47 U -- 63 U 63 U 67 U 54 U 700 U

Ethylbenzene ug/kg 6,000 -- -- -- -- 51 U -- 59 U 61 U 79 U 47 U -- 63 U 63 U 67 U 54 U 2,200

m,p-Xylene ug/kg 9,000 -- -- -- -- 51 U -- 59 U 61 U 79 U 47 U -- 63 U 63 U 67 U 54 U 900

o-Xylene ug/kg 9,000 -- -- -- -- 51 U -- 59 U 61 U 79 U 47 U -- 63 U 63 U 67 U 54 U 140 U

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 3.0 U 3.0 U 3.0 U 3.0 U 5.1 U -- 5.9 U -- -- 4.7 U -- 6.3 U -- -- 11 130

Diesel-Range mg/kg 2,000 25 U 25 U 45 U 25 U 110 -- 30 U 33 U 32 U 62 -- 30 U 30 U 30 U 540 33 U

Lube Oil-Range mg/kg 2,000 50 U 260 670 50 U 690 -- 160 65 U 64 U 300 -- 60 U 60 U 61 U 2,400 66 U

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- 0.71 0.040 U 0.040 U 0.043 U 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.18 U 0.044 U

4-Nitrophenol mg/kg -- -- -- -- -- 0.20 U 0.040 U 0.040 U 0.043 U 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.18 U 0.044 U

Dibenzofuran mg/kg 160 -- -- -- -- 0.20 U 0.040 U 0.040 U 0.043 U 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.18 U 0.044 U

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- 0.20 U 0.040 U 0.040 U 0.043 U 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.18 U 0.044 U

Pentachlorophenol mg/kg 8.3 -- -- -- -- 0.98 U 0.020 U 0.020 U 0.043 U 0.043 U 0.18 U 0.21 U 0.20 U 0.20 U 0.20 U 0.91 U 0.22 U

Carbazole mg/kg 50 -- -- -- -- 0.20 U 0.040 U 0.040 U 0.043 U 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.24 0.044 U

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- 0.20 U 0.040 U 0.070 0.050 0.043 U 0.035 U 0.042 U 0.040 U 0.040 U 0.041 U 0.18 U 0.044 U

    ncPAHs

Naphthalene mg/kg 0.02 U 0.17 2.9 0.02 U 0.20 U 0.0079 U 0.0079 U 0.0087 U 0.0085 U 0.048 0.0084 U 0.0080 U 0.0079 U 0.0081 U 0.68 0.0088 U

1-Methylnaphthalene mg/kg 0.02 U 0.060 0.27 0.02 U 0.20 U 0.0079 U 0.052 0.0087 U 0.0085 U 0.035 U 0.0084 U 0.0080 U 0.0079 U 0.0081 U 0.18 U 0.14

2-Methylnaphthalene mg/kg 0.02 U 0.070 0.28 0.02 U 0.20 U 0.0079 U 0.090 0.0087 U 0.0085 U 0.035 U 0.0084 U 0.0080 U 0.0079 U 0.0081 U 0.18 U 0.27

Total Naphthalenes mg/kg -- 0.02 U 0.30 3.4 0.02 U -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- 0.02 U 0.30 5.4 0.02 U 0.22 0.0079 U 0.0079 U 0.0087 U 0.0085 U 1.5 0.0084 U 0.034 0.0079 U 0.0081 U 2.2 0.0088 U

Acenaphthene mg/kg 4.8 0.02 U 0.08 U 0.19 0.02 U 0.20 U 0.0079 U 0.0079 U 0.0087 U 0.0085 U 1.3 0.0084 U 0.0080 U 0.0079 U 0.0081 U 0.18 U 0.0088 U

Fluorene mg/kg 3.2 0.02 U 0.020 1.5 0.02 U 0.20 U 0.0079 U 0.0079 U 0.0087 U 0.0085 U 0.035 U 0.0084 U 0.0080 U 0.0079 U 0.0081 U 0.26 0.0088 U

Phenanthrene mg/kg -- 0.02 U 0.78 25 0.02 U 0.20 U 0.0079 U 0.0079 U 0.0087 U 0.0085 U 1.3 0.0084 U 0.076 0.0079 U 0.0081 U 4.5 0.010

Anthracene mg/kg 24 0.02 U 0.23 7.4 0.02 U 0.20 U 0.0079 U 0.0079 U 0.0087 U 0.0085 U 0.20 0.0084 U 0.0080 U 0.0079 U 0.0081 U 1.3 0.0088 U

Fluoranthene mg/kg -- 0.02 U 5.6 180 0.02 U 0.63 0.0079 U 0.0079 U 0.0087 U 0.0085 U 7.8 0.0084 U 0.20 0.0079 U 0.0081 U 21 0.0088 U

Pyrene mg/kg -- 0.02 U 7.9 240 0.02 U 0.95 0.0079 U 0.0079 U 0.0087 U 0.0085 U 10 0.013 0.28 0.0079 U 0.0081 U 31 0.0092 U

Benzo(g,h,i)perylene mg/kg -- 0.02 U 9.1 90 0.02 U 7.7 18 0.0079 U 0.0087 U 0.0085 U 9.1 0.018 0.19 0.0079 U 0.0081 U 45 0.0088 U

    cPAHs

Benzo(a)anthracene mg/kg -- 0.020 U 2.2 51 0.020 U 0.41 0.0079 U 0.0079 U 0.0087 U 0.0085 U 2.1 0.0084 U 0.051 0.0079 U 0.0081 U 8.0 0.0088 U

Chrysene mg/kg -- 0.020 U 3.0 63 0.020 U 0.55 0.0079 U 0.0079 U 0.0087 U 0.0085 U 2.8 0.0084 U 0.072 0.0079 U 0.0081 U 11 0.0088 U

Benzo(b)fluoranthene mg/kg -- 0.020 U 3.4 54 0.020 U 0.98 0.0079 0.0079 U 0.0087 U 0.0085 U 3.9 0.0084 U 0.077 0.0079 U 0.0081 U 16 0.0088 U

Benzo(k)fluoranthene mg/kg -- 0.020 U 2.8 51 0.020 U 0.87 0.0079 U 0.0079 U 0.0087 U 0.0085 U 2.6 0.0084 U 0.071 0.0079 U 0.0081 U 11 0.0088 U

Benzo(a)pyrene mg/kg -- 0.020 U 5.9 96 0.020 U 1.7 0.0079 U 0.0079 U 0.0087 U 0.0085 U 5.4 0.0084 U 0.11 0.0079 U 0.0081 U 25 0.0088 U

Indeno(1,2,3-cd)pyrene mg/kg -- 0.020 U 5.4 67 0.020 U 3.1 0.011 0.0079 U 0.0087 U 0.0085 U 0.83 0.011 0.12 0.0079 U 0.0081 U 26 0.0088 U

Dibenzo(a,h)anthracene mg/kg -- 0.020 U 0.84 11 0.020 U 0.35 0.0079 U 0.0079 U 0.0087 U 0.0085 U 0.87 0.0084 U 0.012 0.0079 U 0.0081 U 1.7 0.0088 U

Total cPAHs TEC mg/kg 0.1 0.015 U 7.4 120 0.015 U 2.3 0.0071 0.0060 U 0.0066 U 0.0064 U 6.5 0.0070 0.14 0.0060 U 0.0061 U 31 0.0066 U

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 6 U 6 U 6 U 6 U 12 U -- 12 U -- -- 11 U -- 12 U -- -- 11 U 13 U

Chromium mg/kg 19/2,000
4

12 15 14 8.5 22 -- 14 -- -- 14 -- 13 -- -- 15 15

Copper mg/kg 3,000 0.32 U 0.33 U 0.32 U 0.32 U 18 -- 9.1 -- -- 13 -- 7.9 -- -- 77 6.6

Lead mg/kg 250 2.3 U 210 240 2.6 U 310 -- 6.0 U -- -- 130 -- 6.0 U -- -- 600 20

Mercury mg/kg 2 0.02 U 1.3 0.070 0.02 U 0.63 -- 0.30 U -- -- 0.26 U -- 0.30 U -- -- 9.2 0.33 U

Total Cyanide mg/kg 1,600 -- -- -- -- 0.534 -- 0.0520 U -- -- 0.417 -- 0.318 -- -- 0.244 0.0650 U

Table 2
Soil Chemical Analytical Results (2006-2010)

 Former Olympia Manufactured Gas Plant Site

Olympia, Washington
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

SB6-5-130

SB-6

13.0 

08/22/2008

SB6-9-200

SB-6

20.0 

08/22/2008

TP4-3.5

TP-4

3.5 

08/06/2008

TP4-7.0

TP-4

7.0 

08/06/2008

TP4-7.0-DUP

TP-4

7.0

08/06/2008

TP5-3.5

TP-5

3.5 

08/06/2008

TP5-6.0

TP-5

6.0 

08/06/2008

SB5-9-220

TP-5

22.0 

08/21/2008

SB5-18-400

SB-5

40.0 

08/21/2008

SB5-18-400-D

SB-5

40.0 

08/21/2008

TP6-2.5

TP-6

2.5 

08/12/2008

TP7-4.0

TP-7

4.0 

08/06/2008

TP7-7.0

TP-7

7.0 

08/06/2008

SB7-6-180

SB-7

18.0 

08/21/2008

SB7-14-340

SB-7

34.0 

08/21/2008

SB7-19-500

SB-7

50.0 

08/21/2008

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

Benzene ug/kg 30 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 280 20 U 20 U 20 U 20 U

Tuluene ug/kg 7,000 55 U 55 U 48 U 55 U 72 U 52 U 60 U 65 U 59 U 67 U 45 U 290 59 U 53 U 71 U 75 U

Ethylbenzene ug/kg 6,000 55 U 55 U 48 U 55 U 72 U 52 U 60 U 65 U 59 U 67 U 45 U 86 U 59 U 53 U 71 U 75 U

m,p-Xylene ug/kg 9,000 55 U 55 U 48 U 55 U 72 U 52 U 60 U 65 U 59 U 67 U 45 U 230 59 U 53 U 71 U 75 U

o-Xylene ug/kg 9,000 55 U 55 U 48 U 55 U 72 U 52 U 60 U 65 U 59 U 67 U 45 U 88 59 U 53 U 71 U 75 U

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 5.5 U -- 4.8 U 5.5 U 7.2 U -- -- -- -- -- 4.5 U -- -- -- -- --

Diesel-Range mg/kg 2,000 27 U 30 U 200 54 43 26 U 31 U 31 U 30 U 30 U 35 U 800 29 U 29 U 31 U 33 U

Lube Oil-Range mg/kg 2,000 53 U 60 U 810 280 170 53 U 63 U 61 U 60 U 60 U 220 3,900 71 57 U 63 U 65 U

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 0.035 U 0.037 U 0.19 U 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.23 U 0.039 U 0.038 U 0.042 U 0.043 U

4-Nitrophenol mg/kg -- 0.035 U 0.037 U 0.19 U 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.23 U 0.039 U 0.038 U 0.044 0.043 U

Dibenzofuran mg/kg 160 0.035 U 0.037 U 0.19 U 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.23 U 0.039 U 0.038 U 0.042 U 0.043 U

2,3,4,6-Tetrachlorophenol mg/kg 2,400 0.035 U 0.037 U 0.19 U 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.23 U 0.039 U 0.038 U 0.043 0.043 U

Pentachlorophenol mg/kg 8.3 0.035 U 0.037 U 0.93 U 0.21 U 0.24 U 0.18 U 0.21 U 0.21 0.20 U 0.20 U 0.18 U 1.2 U 0.20 U 0.19 U 0.28 0.23

Carbazole mg/kg 50 0.035 U 0.037 U 0.57 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.36 0.039 U 0.038 U 0.042 U 0.043 U

bis(2-Ethylhhexyl)phthalate mg/kg 71 0.084 0.037 U 0.19 U 0.042 U 0.048 U 0.035 U 0.042 U 0.041 U 0.040 U 0.040 U 0.035 U 0.23 U 0.039 U 0.053 0.042 U 0.043 U

    ncPAHs

Naphthalene mg/kg 0.0071 U 0.0075 U 0.98 0.11 0.13 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 2,900 0.039 U 0.0077 U 0.0083 U 0.0087 U

1-Methylnaphthalene mg/kg 0.0071 U 0.0075 U 0.19 U 0.042 U 0.048 U 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 230 U 0.039 U 0.0077 U 0.0083 U 0.0087 U

2-Methylnaphthalene mg/kg 0.0088 0.0075 U 0.19 U 0.042 U 0.048 U 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 0.36 0.039 U 0.0077 U 0.0083 U 0.0087 U

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- 0.0071 U 0.0075 U 3.5 0.42 0.33 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.016 7.4 0.070 0.0077 U 0.0083 U 0.0087 U

Acenaphthene mg/kg 4.8 0.0071 U 0.0075 U 0.19 U 0.042 U 0.048 U 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 0.23 U 0.039 U 0.0077 U 0.0083 U 0.0087 U

Fluorene mg/kg 3.2 0.0071 U 0.0075 U 0.54 0.042 U 0.048 U 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 0.73 0.039 U 0.0077 U 0.0083 U 0.0087 U

Phenanthrene mg/kg -- 0.016 0.0075 U 15 0.56 0.62 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.016 9.6 0.090 0.045 0.0083 U 0.0087 U

Anthracene mg/kg 24 0.0071 U 0.0075 U 3.2 0.16 0.16 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.0070 U 3.2 0.039 U 0.0077 U 0.0083 U 0.0087 U

Fluoranthene mg/kg -- 0.024 0.0075 U 58 4.1 4.4 0.0074 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.071 93 1.1 0.18 0.0083 U 0.0087 U

Pyrene mg/kg -- 0.042 0.0075 U 73 5.3 5.6 0.0080 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.087 130 1.5 0.25 0.0083 U 0.0087 U

Benzo(g,h,i)perylene mg/kg -- 0.046 0.0075 U 45 4.6 4.2 0.016 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.20 120 1.4 0.16 0.0083 U 0.0087 U

    cPAHs

Benzo(a)anthracene mg/kg -- 0.0076 0.0075 U 19 1.5 1.5 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.045 33 0.42 0.055 0.0083 U 0.0087 U

Chrysene mg/kg -- 0.011 0.0075 U 25 2.0 2.1 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.055 47 0.60 0.063 0.0083 U 0.0087 U

Benzo(b)fluoranthene mg/kg -- 0.018 0.0075 U 23 2.5 2.4 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.085 62 0.72 0.073 0.0083 U 0.0087 U

Benzo(k)fluoranthene mg/kg -- 0.0071 U 0.0075 U 22 1.1 1.3 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.053 44 0.53 0.071 0.0083 U 0.0087 U

Benzo(a)pyrene mg/kg -- 0.019 0.0075 U 38 3.7 3.5 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.068 96 1.1 0.12 0.0083 U 0.0087 U

Indeno(1,2,3-cd)pyrene mg/kg -- 0.022 0.0075 U 31 3.1 2.9 0.0086 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.067 82 0.91 0.11 0.0083 U 0.0087 U

Dibenzo(a,h)anthracene mg/kg -- 0.0071 U 0.0075 U 5.9 0.26 0.27 0.0070 U 0.0083 U 0.0081 U 0.0079 U 0.0080 U 0.014 5.3 0.039 U 0.012 0.0083 U 0.0087 U

Total cPAHs TEC mg/kg 0.1 0.025 0.0057 U 48 4.6 4.4 0.0058 0.0063 U 0.0061 U 0.0060 U 0.0060 U 0.092 120 1.4 0.15 0.0063 U 0.0066 U

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 -- -- 11 U 13 U 14 U 11 U 13 U 15 12 U 12 U 11 U 14 U 12 U -- -- --

Chromium mg/kg 19/2,000
4

-- -- 14 12 19 14 14 14 19 19 11 23 17 -- -- --

Copper mg/kg 3,000 -- -- 22 15 20 6.5 6.2 11 12 11 11 44 7.1 -- -- --

Lead mg/kg 250 -- -- 600 74 89 5.3 U 6.3 U 6.1 U 6.0 U 6.0 U 21 2,800 18 -- -- --

Mercury mg/kg 2 -- -- 29 7.1 0.83 0.26 U 0.31 U 0.30 U 0.30 U 0.30 U 9.1 0.35 U 0.29 U -- -- --

Total Cyanide mg/kg 1,600 -- -- 0.208 0.154 0.282 0.0480 U 0.0560 U 0.101 U 0.241 0.274 0.0600 2.12 0.0520 U -- -- --
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

MW4-02-040

MW-4

4.0 

08/20/2008

MW4-03-060

MW-4

6.0 

08/20/2008

MW4-08-160

MW-4

16.0 

08/20/2008

MW4-15-300

 MW-4

28.5 

08/20/2008

SB8-1-020

SB-8

2.0 

08/22/2008

SB8-3-060

SB-8

6.0 

08/22/2008

SB8-6-120

SB-8

12.0 

08/22/2008

MW-5-3.0

MW-5

 3.0

11/2/2009 

MW-5-8.0

MW-5

 8.0

11/2/2009 

MW-5-15.5

MW-5

 15.5

11/2/2009 

MW-5-20.5

MW-5

20.5 

11/2/2009 

MW-7-3.0

MW-7

 3.0

11/2/2009 

MW-7-5.5

MW-7

 5.5

11/2/2009 

MW-7-8.0

MW-7

 8.0

11/2/2009 

MW-7-10.5

MW-7

10.5 

11/2/2009 

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

Benzene ug/kg 30 20 U 20 U 20 U 20 U 24 25 U 23 U 20 U 20 U -- -- 20 U 45 20 U 20 U

Tuluene ug/kg 7,000 62 U 57 U 63 U 63 U 55 U 120 U 120 U 56 U 71 U -- -- 52 U 59 U 56 U 61 U

Ethylbenzene ug/kg 6,000 62 U 57 U 63 U 63 U 55 U 120 U 120 U 56 U 71 U -- -- 52 U 160 56 U 61 U

m,p-Xylene ug/kg 9,000 62 U 57 U 63 U 63 U 55 U 120 U 120 U 56 U 71 U -- -- 52 U 170 56 U 61 U

o-Xylene ug/kg 9,000 62 U 57 U 63 U 63 U 55 U 120 U 120 U 56 U 71 U -- -- 52 U 59 U 56 U 61 U

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 6.2 U 5.7 U -- -- 5.5 U 12 U -- 5.6 U 7.1 U -- -- 5.2 U 22 5.6 U 6.1 U

Diesel-Range mg/kg 2,000 31 U 26 U 31 U 30 U 270 180 52 270 33 U -- -- 92 87 36 29 U

Lube Oil-Range mg/kg 2,000 130 57 63 U 60 U 840 1,300 88 2,700 65 U -- -- 850 640 330 58 U

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.037 U -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.037 U -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.13 -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.037 U -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 0.20 U 0.18 U 0.21 U 0.20 U 7.2 U 19 U 0.037 U -- -- -- -- -- -- -- --

Carbazole mg/kg 50 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.047 -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 0.041 U 0.035 U 0.042 U 0.040 U 0.72 U 1.9 U 0.053 -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg 0.012 0.0070 U 0.0083 U 0.0080 U 0.057 0.0019 U 0.0075 U -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg 0.0081 U 0.0070 U 0.0083 U 0.0080 U 0.015 0.0019 U 0.012 -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg 0.0081 U 0.0070 U 0.0083 U 0.0080 U 0.032 0.0019 U 0.010 -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- 0.054 0.0070 U 0.0083 U 0.0080 U 0.051 0.0019 U 0.0075 U -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 0.0081 U 0.0070 U 0.0083 U 0.0080 U 0.021 0.0019 U 0.23 -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 0.011 0.0070 U 0.0083 U 0.0080 U 0.025 0.0019 U 0.27 -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- 0.25 0.0070 U 0.0083 U 0.0080 U 0.19 0.0019 U 1.1 -- -- -- -- -- -- -- --

Anthracene mg/kg 24 0.23 0.0070 U 0.0083 U 0.0080 U 0.044 0.0019 U 0.26 -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- 0.38 0.0070 U 0.0083 U 0.011 0.79 0.023 0.77 -- -- -- -- -- -- -- --

Pyrene mg/kg -- 0.45 0.0070 U 0.0083 U 0.0080 U 0.91 0.027 0.51 -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- 0.58 0.0070 U 0.0083 U 0.0080 U 1.2 0.030 0.077 -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- 0.14 0.0070 U 0.0083 U 0.0080 U 0.20 0.012 0.098 11 0.092 -- 0.042 3.7 3.0 1.3 0.33

Chrysene mg/kg -- 0.22 0.0070 U 0.0083 U 0.0080 U 0.30 0.012 0.11 16 0.12 -- 0.056 5.4 4.2 1.8 0.48

Benzo(b)fluoranthene mg/kg -- 0.19 0.0070 U 0.0083 U 0.0080 U 0.46 0.013 0.058 30 0.22 -- 0.10 11 8.8 4.0 1.1

Benzo(k)fluoranthene mg/kg -- 0.17 0.0070 U 0.0083 U 0.0080 U 0.11 0.013 0.057 7.0 0.069 -- 0.027 3.0 2.2 1.1 0.24

Benzo(a)pyrene mg/kg -- 0.29 0.0070 U 0.0083 U 0.0080 U 0.41 0.023 0.075 30 0.25 -- 0.10 12 9.0 4.1 1.1

Indeno(1,2,3-cd)pyrene mg/kg -- 0.33 0.0070 U 0.0083 U 0.0080 U 0.72 0.020 0.051 28 0.21 -- 0.088 11 8.4 3.6 1.0

Dibenzo(a,h)anthracene mg/kg -- 0.044 0.0070 U 0.0083 U 0.0080 U 0.066 0.0019 U 0.0082 3.2 0.025 -- 0.011 1.2 0.96 0.80 U 0.11

Total cPAHs TEC mg/kg 0.1 0.38 0.0053 U 0.0063 U 0.0060 U 0.57 29 0.10 38 0.31 -- 0.13 15 11 5.2 1.4

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 12 U 11 U -- -- 11 U 11 U -- 5.7 U 6.5 U 6.5 U -- 5.6 U 5.8 U 6.0 U --

Chromium mg/kg 19/2,000
4

21 14 -- -- 21 11 -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 21 8.2 -- -- 74 7.8 -- -- -- -- -- -- -- -- --

Lead mg/kg 250 330 5.3 U -- -- 140 19 -- 240 9.1 6.5 U -- 95 51 21 --

Mercury mg/kg 2 0.30 U 0.26 U -- -- 8.4 0.28 U -- 0.50 0.33 U 0.32 U -- 3.1 3.1 0.49 --

Total Cyanide mg/kg 1,600 0.247 0.110 U -- -- 0.0520 U 0.0590 -- -- -- -- -- -- -- -- --
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

MW-7-15.5

MW-7

 15.5

11/2/2009 

MW-8-3.0

MW-8

 3.0

11/2/2009 

MW-8-8.0

MW-8

8.0

11/2/2009 

MW-8-10.5

MW-8

10.5

11/2/2009 

MW-8-15.5

MW-8

15.5

11/2/2009 

SB-9-3.0

SB-9

3.0 

11/3/2009 

SB-9-8.0

SB-9

8.0 

11/3/2009 

SB-9-10.5

SB-9

 5.5

11/3/2009 

SB-10-5.5

SB-10

 5.5

11/3/2009 

SB-10-10.5

SB-10

10.5

11/3/2009 

SB-11-3.0

SB-11

3.0

11/3/2009 

SB-11-8.0

SB-11

8.0 

11/3/2009 

SB-11-10.5

SB-11

10.5

11/3/2009 

SB-11-20.5

SB-11

20.5

11/3/2009 

SB-12-3.0

SB-12

3.0

11/4/2009 

SB-12-8.0

SB-12

8.0 

11/4/2009 

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

Benzene ug/kg 30 -- 20 U 20 U -- -- 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U -- 20 U 20 U

Tuluene ug/kg 7,000 -- 54 U 65 U -- -- 54 U 63 U 58 U 58 U 63 U 67 U 68 U 84 U -- 56 U 52 U

Ethylbenzene ug/kg 6,000 -- 54 U 65 U -- -- 54 U 63 U 58 U 58 U 63 U 67 U 68 U 84 U -- 56 U 52 U

m,p-Xylene ug/kg 9,000 -- 54 U 65 U -- -- 54 U 63 U 58 U 58 U 63 U 67 U 68 U 84 U -- 56 U 52 U

o-Xylene ug/kg 9,000 -- 54 U 65 U -- -- 54 U 63 U 58 U 58 U 63 U 67 U 68 U 84 U -- 56 U 52 U

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 -- 54 U 6.5 U -- -- -- -- -- -- -- -- -- -- -- -- --

Diesel-Range mg/kg 2,000 -- 48 31 U -- -- 29 30 U 30 U 270 30 U 30 U 32 U 35 U -- 140 U 30 U

Lube Oil-Range mg/kg 2,000 -- 790 62 U -- -- 280 60 U 60 U 1500 59 U 110 64 U 69 U -- 2,300 59 U

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbazole mg/kg 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene mg/kg 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- -- 0.022 0.0082 U 0.0080 U -- 1.4 0.067 0.0079 U 0.29 0.0079 U 0.33 0.0085 U 0.0093 U 0.0080 U 0.75 0.0078 U

Chrysene mg/kg -- -- 0.036 0.0082 U 0.0080 U -- 1.9 0.092 0.0088 0.45 0.0079 U 0.45 0.0085 U 0.0093 U 0.0080 U 1.1 0.0078 U

Benzo(b)fluoranthene mg/kg -- -- 0.044 0.0082 U 0.0080 U -- 2.7 0.14 0.014 0.89 0.0080 0.76 0.0085 U 0.0093 U 0.0080 U 1.2 0.0078 U

Benzo(k)fluoranthene mg/kg -- -- 0.011 0.0082 U 0.0080 U -- 0.71 0.044 0.0079 U 0.25 0.0079 U 0.17 0.0085 U 0.0093 U 0.0080 U 1.1 0.0078 U

Benzo(a)pyrene mg/kg -- -- 0.038 0.0082 U 0.0080 U -- 2.6 0.14 0.013 0.90 0.0080 0.72 0.0085 U 0.0093 U 0.0080 U 2.0 0.0078 U

Indeno(1,2,3-cd)pyrene mg/kg -- -- 0.032 0.0082 U 0.0080 U -- 2.4 0.12 0.013 1.4 0.010 0.57 0.0085 U 0.0093 U 0.0080 U 2.0 0.0078 U

Dibenzo(a,h)anthracene mg/kg -- -- 0.0071 U 0.0082 U 0.0080 U -- 0.26 0.014 0.0079 U 0.15 0.0079 U 0.091 0.0085 U 0.0093 U 0.0080 U 0.70 U 0.0078 U

Total cPAHs TEC mg/kg 0.1 -- 0.050 0.0062 U 0.0060 U -- 3.4 0.18 0.017 1.2 0.012 0.92 0.0064 U 0.0070 U 0.0060 U 2.6 0.0060 U

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 5.7 U 5.3 U 6.2 U -- 6.4 5.2 U 6.0 U 6.0 6.0 5.9 U 6.0 U 6.4 U 7.9 -- 5.5 U 5.9 U

Chromium mg/kg 19/2,000
4

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lead mg/kg 250 7.6 11 6.2 U -- 6.1 U 14 6.0 U 180 180 5.9 U 210 6.4 U 6.9 U -- 38 5.9 U

Mercury mg/kg 2 0.29 U 0.26 U 0.31 U -- 0.42 0.26 U 0.30 U 0.31 0.31 0.30 U 0.32 0.32 U 0.35 U -- 60 0.30 U

Total Cyanide mg/kg 1,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5
3

File No. 0186-774-00

Table 2 | October 25, 2011 Page 4 of 9



Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

SB-12-10.5

SB-12

10.5 

11/4/2009 

SB-13-3.0

SB-13

3.0 

11/4/2009 

SB-13-8.0

SB-13

8.0 

11/4/2009 

SB-13-10.5

SB-13

10.5 

11/4/2009

SB-14-3.0

SB-14

3.0 

11/3/2009 

SB-14-8.0

SB-14

 8.0

11/3/2009 

SB-14-8.0-D 

SB-14

8.0 

11/3/2009 

SB-14-10.5

SB-14

10.5 

11/3/2009 

SB-15-3.0

SB-15

3.0 

11/4/2009 

SB-15-8.0

SB-15

8.0 

11/4/2009 

SB-15-10.5

SB-15

 10.5

11/4/2009 

SB-15-20.5

SB-15

20.5 

11/4/2009 

SB-16-3.0

SB-16

3.0 

11/4/2009 

SB-16-8.0

SB-16

8.0 

11/4/2009 

SB-16-10.5

SB-16

10.5 

11/4/2009 

SB-16-20.5

SB-16

20.5 

11/4/2009 

SB-17-3.0 

SB-17

3.0

11/4/2009 

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

Benzene ug/kg 30 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 26 -- 20 U 20 U

Tuluene ug/kg 7,000 59 U 57 U 59 U 59 U 64 U 70 U 68 U 57 U 60 U 59 U 59 U 66 U 58 U 78 U -- 53 U 41 U

Ethylbenzene ug/kg 6,000 59 U 57 U 59 U 59 U 64 U 70 U 68 U 57 U 60 U 59 U 59 U 66 U 58 U 78 U -- 53 U 41 U

m,p-Xylene ug/kg 9,000 59 U 57 U 59 U 59 U 64 U 70 U 68 U 57 U 60 U 59 U 59 U 66 U 58 U 78 U -- 53 U 41 U

o-Xylene ug/kg 9,000 59 U 57 U 59 U 59 U 64 U 70 U 68 U 57 U 60 U 59 U 59 U 66 U 58 U 78 U -- 53 U 41 U

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 -- -- -- -- -- -- -- -- -- -- -- -- 5.8 U 7.8 U -- -- 4.1 U

Diesel-Range mg/kg 2,000 28 U 100 31 U 31 U 35 31 U 31 U 29 U 28 U 30 U 31 U 32 U 27 U 36 U 30 U 28 U --

Lube Oil-Range mg/kg 2,000 57 U 450 74 63 U 57 U 63 U 62 U 59 U 190 60 U 62 U 64 U 54 U 71 U 60 U 56 U --

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbazole mg/kg 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene mg/kg 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- 0.0076 U 6.2 0.44 0.095 0.0076 U 0.0083 U 0.010 0.065 0.15 0.031 0.12 0.0085 U 0.013 1.1 0.0080 U 0.0075 U --

Chrysene mg/kg -- 0.0076 U 8.5 0.57 0.11 0.0076 U 0.0091 0.011 0.068 0.21 0.037 0.13 0.0085 U 0.015 1.0 0.0080 U 0.0075 U --

Benzo(b)fluoranthene mg/kg -- 0.0076 U 8.6 0.55 0.081 0.0076 U 0.014 0.017 0.060 0.19 0.026 0.055 0.0085 U 0.026 0.96 0.0080 U 0.0075 U --

Benzo(k)fluoranthene mg/kg -- 0.0076 U 6.8 0.45 0.077 0.0076 U 0.0083 U 0.0083 U 0.023 0.15 0.026 0.069 0.0085 U 0.0084 0.29 0.0080 U 0.0075 U --

Benzo(a)pyrene mg/kg -- 0.011 14 0.89 0.14 0.0076 U 0.014 0.017 0.060 0.25 0.044 0.088 0.0088 0.019 0.89 0.0080 U 0.0075 U --

Indeno(1,2,3-cd)pyrene mg/kg -- 0.010 12 0.79 0.093 0.0076 U 0.010 0.012 0.025 0.24 0.029 0.035 0.0085 U 0.016 0.42 0.0080 U 0.0075 U --

Dibenzo(a,h)anthracene mg/kg -- 0.0076 U 1.7 0.11 0.017 0.0076 U 0.0083 U 0.0083 U 0.010 0.034 0.0080 U 0.016 0.0085 U 0.0072 U 0.19 0.0080 U 0.0075 U --

Total cPAHs TEC mg/kg 0.1 0.014 18 1.1 0.18 0.0057 U 0.018 0.022 0.079 0.33 0.056 0.12 0.011 0.026 1.2 0.0060 U 0.0057 U --

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 5.7 U 5.6 U 6.1 U 6.3 U 5.7 U 6.3 U 7.8 5.9 U 5.5 U 6.0 U 6.2 U -- 5.4 U 7.1 U 6.0 U -- --

Chromium mg/kg 19/2,000
4

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lead mg/kg 250 5.7 U 150 74 10 5.7 U 9.5 6.2 U 52 38 48 15 -- 6.1 140 6.0 U -- --

Mercury mg/kg 2 0.28 U 0.28 U 0.31 U 0.31 U 0.62 0.31 U 0.31 U 0.29 U 3.4 0.30 U 0.31 U -- 0.34 2.2 0.30 U -- --

Total Cyanide mg/kg 1,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

SB-17-8.0

SB-17

8.0

11/4/2009 

SB-17-10.5

SB-17

10.5 

11/4/2009 

SB-17-10.5-D

SB-17

10.5 

11/4/2009 

SB-17-15.5

SB-17

15.5

11/4/2009 

MW-12D-10.5

MW-12D

 10.5

11/30/2010

MW-12D-15.5

MW-12D

 15.5

11/30/2010

MW-12D-20.5

MW-12D

 20.5

11/30/2010

MW-12D-25.5

MW-12D

25.5

11/30/2010

MW-12D-30.5

MW-12D

30.5

11/30/2010

MW-13D-10.5

MW-13D

10.5

11/29/2010

MW-13D-15.5

MW-13D

15.5

11/29/2010

MW-13D-20.5

MW-13D

20.5

11/29/2010

MW-13D-25.5

MW-13D

25.5

11/29/2010

MW-13D-30.5

MW-13D

30.5

11/29/2010

MW-00D-10.5

MW-00D

10.5

12/2/2010

MW-00D-15.5

MW-00D

15.5

12/2/2010

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

Benzene ug/kg 30 26 20 U 20 U 20 U -- -- -- -- -- -- -- -- -- -- -- --

Tuluene ug/kg 7,000 61 U 56 U 52 U 53 U -- -- -- -- -- -- -- -- -- -- -- --

Ethylbenzene ug/kg 6,000 61 U 56 U 52 U 53 U -- -- -- -- -- -- -- -- -- -- -- --

m,p-Xylene ug/kg 9,000 61 U 56 U 52 U 53 U -- -- -- -- -- -- -- -- -- -- -- --

o-Xylene ug/kg 9,000 61 U 56 U 52 U 53 U -- -- -- -- -- -- -- -- -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 6.8 5.6 U 5.2 U 5.3 U -- -- -- -- -- -- -- -- -- -- -- --

Diesel-Range mg/kg 2,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lube Oil-Range mg/kg 2,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbazole mg/kg 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene mg/kg 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Chrysene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(b)fluoranthene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(a)pyrene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)anthracene mg/kg -- -- 0.0078 U 0.0078 U -- -- -- -- -- -- -- -- -- -- -- -- --

Total cPAHs TEC mg/kg 0.1 -- 0.0059 U 0.0059 U -- -- -- -- -- -- -- -- -- -- -- -- --

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20 -- 5.8 U 5.8 U --  5.5  U  5.8  U  5.7  U  5.7  U  6.6  U  5.9  U  6.0  U  5.8  U  5.7  U  5.8  U  5.9  U  5.9  U

Chromium mg/kg 19/2,000
4

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lead mg/kg 250 -- 5.8 U 5.8 U -- -- -- -- -- -- -- -- -- -- -- -- --

Mercury mg/kg 2 -- 0.29 U 0.29 U -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/kg 1,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

MW-00D-20.5

MW-00D

20.5

12/2/2010

MW-00D-25.5

MW-00D

25.5

12/2/2010

MW-00D-30.5

MW-00D

 30.5

12/2/2010

SB-18-2.5

SB-18

2.5

12/2/2010

SB-18-8.0

SB-18

8.0

12/2/2010

SB-18-10.5

SB-18

10.5

12/2/2010

SB-18-15.5

SB-18

15.5

12/2/2010

SB-19-2.5

SB-19

2.5

12/2/2010

SB-19-8.0

SB-19

8.0

12/2/2010

SB-19-10.5

SB-19

10.5

12/2/2010

SB-19-15.5

SB-19

15.5

12/2/2010

SB-20-2.5

SB-20

2.5

12/1/2010

SB-20-8.0

SB-20

8.0

12/1/2010

SB-20-10.5

SB-20

10.5

12/1/2010

SB-20-15.5

SB-20

15.5

12/1/2010

SB-20-20.5

SB-20

20.5

12/1/2010

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

Benzene ug/kg 30 -- -- -- -- -- -- -- -- -- -- --  25  U  25  U 1,000 -- --

Tuluene ug/kg 7,000 -- -- -- -- -- -- -- -- -- -- --  120  U  130  U  130  U -- --

Ethylbenzene ug/kg 6,000 -- -- -- -- -- -- -- -- -- -- --  58  U  65  U  66  U -- --

m,p-Xylene ug/kg 9,000 -- -- -- -- -- -- -- -- -- -- --  120  U  130  U  130  U -- --

o-Xylene ug/kg 9,000 -- -- -- -- -- -- -- -- -- -- --  58  U  65  U  66  U -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Diesel-Range mg/kg 2,000 -- -- --  29  U  31  U  30  U --  57  30  U  28  U --  70  U  31  U  31  U -- --

Lube Oil-Range mg/kg 2,000 -- -- --  57  U  62  U  60  U --  220  59  U  56  U --  530  170  61  U -- --

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbazole mg/kg 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene mg/kg 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.011 0.0091 U 1.2 0.0079 U 0.0074 U 0.0076 U 1.7 0.13 0.084 0.022 0.0075 U

Chrysene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.010 0.0091 U 1.5 0.0079 U 0.0074 U 0.0076 U 2.0 0.14 0.089 0.021 0.0075 U

Benzo(b)fluoranthene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.0080 U 0.0091 U 1.7 0.0079 U 0.0074 U 0.0076 U 2.5 0.19 0.075 0.016 0.0075 U

Benzo(k)fluoranthene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.0080 U 0.0091 U 1.6 0.0079 U 0.0074 U 0.0076 U 2.0 0.15 0.075 0.016 0.0075 U

Benzo(a)pyrene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.010 0.0091 U 2.7 0.0079 U 0.0074 U 0.0076 U 3.8 0.28 0.12 0.024 0.0075 U

Indeno(1,2,3-cd)pyrene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.0080 U 0.0091 U 2.2 0.0079 U 0.0074 U 0.0076 U 3.0 0.23 0.081 0.014 0.0075 U

Dibenzo(a,h)anthracene mg/kg -- -- -- -- 0.0076 U 0.0083 U 0.0080 U 0.0091 U 0.34 0.0079 U 0.0074 U 0.0076 U 0.44 0.36 0.017 0.077 U 0.0075 U

Total cPAHs TEC mg/kg 0.1 -- -- -- 0.0057 U 0.0063 U 0.013 0.0069 U 3.4 0.0060 U 0.0056 U 0.0057 U 4.8 0.36 0.15 0.031 0.0057 U

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20  5.7  U  5.5  U  5.7  U -- -- -- -- -- -- -- -- --  6.2  U --  5.8  U  5.6  U

Chromium mg/kg 19/2,000
4

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lead mg/kg 250 -- -- -- -- -- -- -- -- -- -- --  140  93  67 -- --

Mercury mg/kg 2 -- -- -- 0.29  U 0.31  U 0.30  U -- 0.29  U 0.30  U 0.28  U -- -- -- -- -- --

Total Cyanide mg/kg 1,600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Analyte Units

MTCA

Method A

Cleanup Level
1

Sample ID:

Location ID:

Depth (ft bgs):

Sample Date:

SB-20-25.5

SB-20

25.5

12/1/2010

SB-21-2.5

SB-21

2.5

12/1/2010

SB-21-8.0

SB-21

8.0

12/1/2010

SB-21-10.5

SB-21

10.5

12/1/2010

SB-21-15.5

SB-21

15.5

12/1/2010

SB-21-20.5

SB-21

20.5

12/1/2010

SB-21-25.5

SB-21

25.5

12/1/2010

SB-21-30.5

SB-21

30.5

12/1/2010

SB-22-2.5

SB-22

2.5

12/1/2010

SB-22-8.0

SB-22

8.0

12/1/2010

SB-22-10.5

SB-22

10.5

12/1/2010

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

Benzene ug/kg 30 -- -- -- -- -- -- -- -- -- -- --

Tuluene ug/kg 7,000 -- -- -- -- -- -- -- -- -- -- --

Ethylbenzene ug/kg 6,000 -- -- -- -- -- -- -- -- -- -- --

m,p-Xylene ug/kg 9,000 -- -- -- -- -- -- -- -- -- -- --

o-Xylene ug/kg 9,000 -- -- -- -- -- -- -- -- -- -- --

Total Petroleum Hydrocarbons (NWTPH-Gx/Dx)

Gasoline-Range mg/kg 30/100
2 -- -- -- -- -- -- -- -- -- -- --

Diesel-Range mg/kg 2,000 -- -- -- -- -- -- -- -- -- -- --

Lube Oil-Range mg/kg 2,000 -- -- -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds (EPA 8270D/8270D-SIM)

Hexachlorocyclopentadiene mg/kg 480 -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran mg/kg 160 -- -- -- -- -- -- -- -- -- -- --

2,3,4,6-Tetrachlorophenol mg/kg 2,400 -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol mg/kg 8.3 -- -- -- -- -- -- -- -- -- -- --

Carbazole mg/kg 50 -- -- -- -- -- -- -- -- -- -- --

bis(2-Ethylhhexyl)phthalate mg/kg 71 -- -- -- -- -- -- -- -- -- -- --

    ncPAHs

Naphthalene mg/kg -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene mg/kg -- -- -- -- -- -- -- -- -- -- --

Total Naphthalenes mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthylenes mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene mg/kg 4.8 -- -- -- -- -- -- -- -- -- -- --

Fluorene mg/kg 3.2 -- -- -- -- -- -- -- -- -- -- --

Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Anthracene mg/kg 24 -- -- -- -- -- -- -- -- -- -- --

Fluoranthene mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Pyrene mg/kg -- -- -- -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene mg/kg -- -- -- -- -- -- -- -- -- -- -- --

    cPAHs

Benzo(a)anthracene mg/kg -- 0.0081 U 0.0071 U 0.020 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Chrysene mg/kg -- 0.0081 U 0.0071 U 0.047 0.0078 U -- -- -- -- 0.0070 U 0.014 0.0087 U

Benzo(b)fluoranthene mg/kg -- 0.0081 U 0.0071 U 0.013 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Benzo(k)fluoranthene mg/kg -- 0.0081 U 0.0071 U 0.010 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Benzo(a)pyrene mg/kg -- 0.0081 U 0.0071 U 0.015 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Indeno(1,2,3-cd)pyrene mg/kg -- 0.0081 U 0.0071 U 0.012 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Dibenzo(a,h)anthracene mg/kg -- 0.0081 U 0.0071 U 0.0078 U 0.0078 U -- -- -- -- 0.0070 U 0.0083 U 0.0087 U

Total cPAHs TEC mg/kg 0.1 0.0061 U 0.0054 U 0.021 0.0059 U -- -- -- -- 0.0053 U 0.0064 0.0066 U

Metals (EPA 200.8/335.4/6010B/6020/7470A/7471A)

Arsenic mg/kg 20  6.0  U --  5.8  U --  6.2  U  5.6  U 10  6.1  U  5.3  U --  6.5  U

Chromium mg/kg 19/2,000
4

-- -- -- -- -- -- -- -- -- -- --

Copper mg/kg 3,000 -- -- -- -- -- -- -- -- -- -- --

Lead mg/kg 250 --  5.3  U  26 -- -- -- -- --  5.3  U  14 --

Mercury mg/kg 2 -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/kg 1,600 -- -- -- -- -- -- -- -- -- -- --

5
3
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Notes:
1
MTCA Method A soil cleanup levels for unrestricted land use (WAC 173-340-740[2]).

2
Cleanup level for gasoline-range total petroleum hydrocarbons is 30 mg/kg when benzene is present and 100 mg/kg when benzene is not present.

3
Cleanup level for total Naphthalenes.

4
Cleanup level for Cr (III) is 19 mg/kg; cleanup level for Cr (VI) is 2,000 mg/kg.

MTCA = Washington State Model Toxics Control Act

mg/kg = Milligrams per kilogram

ug/kg = Micrograms per kilogram

ft bgs = Feet below ground surface

cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

    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

    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, WA.

Detections are shown in bold typeface.

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

MTCA

Method A

Cleanup Level
1

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 Arsenic
2

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 Chromium
2

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 Lead
2

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 Mercury
2

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 Cadmium
2

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 -- -- -- -- -- -- --

 Former Olympia Manufactured Gas Plant Site

Table 3
Groundwater Chemical Analytical Results (2006-2010)

Olympia, Washington
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Analyte Units

MTCA

Method A

Cleanup Level
1

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 Arsenic
2

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 Chromium
2

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 Lead
2

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 Mercury
2

mg/l 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

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

Dissolved Cadmium
2

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 Level
1

Well/Sample ID:

Sample Date:

MW-6
3

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 Arsenic
2

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 Chromium
2

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 Lead
2

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 Mercury
2

mg/l 0.002 0.0002 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

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

Dissolved Cadmium
2

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 Level
1

Well/Sample ID:

Sample Date:

MW-10
3

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 Arsenic
2

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 Chromium
2

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 Lead
2

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 Mercury
2

mg/l 0.002 0.0002 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

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

Dissolved Cadmium
2

mg/l 0.005 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Cyanide mg/l 0.2 (d) -- 0.005 U -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Notes:
1
MTCA Method A cleanup levels for potable groundwater (WAC 173-340-720[3]).

2
Groundwater samples analyzed for dissolved metals were field-filtered with a 45 micron filter.

3
Well 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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Sample Depth Arsenic Concentration
1

(ft bgs) (mg/kg)

TP-1/MW-1 TP1-3.0 8/6/2008 3.0 12 U

MW1-2-070 8/22/2008 7.0 12 U

TP-2/MW-3 TP2-4.5 8/6/2008 4.5 11 U

MW3-03-080 8/20/2008 8.0 12 U

TP-3 TP3-2.5 8/6/2008 2.5 11 U

TP3-6.5 8/6/2008 6.5 13 U

TP-4 TP4-3.5 8/6/2008 3.5 11 U

TP4-7.0 8/6/2008 7.0 13 U

TP4-7.0-Dup* 8/6/2008 7.0 14 U

TP-5/SB-5 TP5-3.5 8/6/2008 3.5 11 U

TP5-6.0 8/6/2008 6.0 13 U

SB5-9-220 8/21/2008 22.0 15

SB5-18-400 8/21/2008 40.0 12 U

SB5-18-400-D* 8/21/2008 40.0 12 U

TP-6 TP6-2.5 8/12/2008 2.5 11 U

TP-7 TP7-4.0 8/6/2008 4.0 14 U

TP7-7.0 8/6/2008 7.0 12 U

MW-4 MW4-02-040 8/20/2008 4.0 12 U

MW4-03-060 8/20/2008 6.0 11 U

SB-8 SB8-1-020 8/22/2008 2.0 11 U

Stockpile STK-Comp-1 8/22/2008 NA 12 U

MW-5 MW-5-3.0 11/2/2009 3.0 5.7 U

MW-5-8.0 11/2/2009 8.0 6.5 U

MW-5-15.5 11/2/2009 15.5 6.5 U

MW-7 MW-7-3.0 11/2/2009 3.0 5.6 U

MW-7-5.5 11/2/2009 5.5 5.8 U

MW-7-8.0 11/2/2009 8.0 6.0 U

MW-7-15.5 11/2/2009 15.5 5.7 U

MW-8 MW-8-3.0 11/2/2009 3.0 5.3 U

MW-8-8.0 11/2/2009 8.0 6.2 U

MW-8-15.5 11/2/2009 15.5 6.4

SB-9 SB-9-3.0 11/3/2009 3.0 5.2 U

SB-9-8.0 11/3/2009 8.0 6.0 U

SB-9-10.5 11/3/2009 10.5 6.0 U

SB-10 SB-10-5.5 11/3/2009 5.5 6.0

SB-10-10.5 11/3/2009 10.5 5.9 U

SB-11 SB-11-3.0 11/3/2009 3.0 6.0 U

SB-11-8.0 11/3/2009 8.0 6.4 U

SB-11-10.5 11/3/2009 10.5 7.9

SB-12 SB-12-3.0 11/4/2009 3.0 5.5 U

SB-12-8.0 11/4/2009 8.0 5.9 U

SB-12-10.5 11/4/2009 10.5 5.7 U

SB-13 SB-13-3.0 11/4/2009 3.0 5.6 U

SB-13-8.0 11/4/2009 8.0 6.1 U 

SB-13-10.5 11/4/2009 10.5 6.3 U

7

20

Sample Location Sample ID Sample Date 

Table 4
Arsenic Concentrations in Soil (2008-2010)

Former Olympia Manufactured Gas Plant Site

Olympia, Washington

Washington State natural background concentration
2

MTCA Method A soil cleanup level
3

File No. 0186-774-00

Table 4 | October 25, 2011 Page 1 of 2



Sample Depth Arsenic Concentration
1

(ft bgs) (mg/kg)Sample Location Sample ID Sample Date 

SB-14 SB-14-3.0 11/3/2009 3.0 5.7 U

SB-14-8.0 11/3/2009 8.0 6.3 U

SB-14-8.0-D* 11/3/2009 8.0 7.8

SB-14-10.5 11/3/2009 10.5 5.9 U

SB-15 SB-15-3.0 11/4/2009 3.0 5.5 U

SB-15-8.0 11/4/2009 8.0 6.0 U

SB-15-10.5 11/4/2009 10.5 6.2 U

SB-16 SB-16-3.0 11/4/2009 3.0 5.4 U

SB-16-8.0 11/4/2009 8.0 7.1 U

SB-16-10.5 11/4/2009 10.5 6.0 U

SB-17 SB-17-10.5 11/4/2009 10.5 5.8 U

SB-17-10.5-D* 11/4/2009 10.5 5.8 U

MW-00D MW-00D-10.5 12/2/2010 10.5  5.9  U

MW-00D-15.5 12/2/2010 15.5  5.9  U

MW-00D-20.5 12/2/2010 20.5  5.7  U

MW-00D-25.5 12/2/2010 25.5  5.5  U

MW-00D-30.5 12/2/2010 30.5  5.7  U

MW-12D MW-12D-10.5 11/30/2010 10.5  5.5  U

MW-12D-15.5 11/30/2010 15.5  5.8  U

MW-12D-20.5 11/30/2010 20.5  5.7  U

MW-12D-25.5 11/30/2010 25.5  5.7  U

MW-12D-30.5 11/30/2010 30.5  6.6  U

MW-13D MW-13D-10.5 11/29/2010 10.5  5.9  U

MW-13D-15.5 11/29/2010 15.5  6.0  U

MW-13D-20.5 11/29/2010 20.5  5.8  U

MW-13D-25.5 11/29/2010 25.5  5.7  U

MW-13D-30.5 11/29/2010 30.5  5.8  U

SB-20 SB-20-8.0 12/1/2010 8.0  6.2  U

SB-20-15.5 12/1/2010 15.5  5.8  U

SB-20-20.5 12/1/2010 20.5  5.6  U

SB-20-25.5 12/1/2010 25.5  6.0  U

SB-21 SB-21-8.0 12/1/2010 8.0  5.8  U

SB-21-15.5 12/1/2010 15.5  6.2  U

SB-21-20.5 12/1/2010 20.5  5.6  U

SB-21-25.5 12/1/2010 25.5 10

SB-21-30.5 12/1/2010 30.5  6.1  U

SB-22 SB-22-2.5 12/1/2010 2.5  5.3  U

SB-22-10.5 12/1/2010 10.5  6.5  U

7

20

Notes:

1
Analyzed by EPA Method 6010B/7471A/7196A.

3
MTCA Method A soil cleanup level for unrestricted land use (WAC 173-340-740[2]).

mg/kg = Milligrams per kilogram

ft bgs = Feet below ground surface

NA = Not applicable

    U = Analyte was not detected at or above the method reporting limit shown.

Detections are shown in bold typeface.

2
Natural background concentration of arsenic in Washington state soil (90th percentile value) from Ecology Publication 

#94-115.

Washington State natural background concentration
2

MTCA Method A soil cleanup level
3

File No. 0186-774-00

Table 4 | October 25, 2011 Page 2 of 2



All Reporting Limits 5.0 to 7.1 mg/kg 11 to 14 mg/kg

Total number of soil analyses -- 83 62 21

Total number of samples with detections -- 6 5 1

Detection frequency % 7.2% 8.1% 4.8%

Min. depth of soil samples analyzed ft bgs 0.0 0 2.0

Max. depth of soil samples analyzed ft bgs 40.0 30.5 40.0

Min. concentration of detected arsenic mg/kg 6.0 6.0 15

Max. concentration of detected arsenic mg/kg 15 10 15

Average concentration of detected arsenic mg/kg 8.9 7.6 15

Sample Depth Arsenic Concentration

(ft bgs) (mg/kg)

SB-5 SB5-9-220 8/21/2008 22.0 15

MW-8 MW-8-15.5 11/2/2009 15.5 6.4

SB-10 SB-10-5.5 11/3/2009 5.5 6.0

SB-11 SB-11-10.5 11/3/2009 10.5 7.9

SB-14 SB-14-8.0-D* 11/3/2009 8.0 7.8

SB-21 SB-21-25.5 12/1/2010 25.5 10

Notes:

*Field duplicate sample

ft bgs = Feet below ground surface

mg/kg = Milligrams per kilogram

Table 5

Former Olympia Manufactured Gas Plant Site

Summary Statistics for Arsenic in Soil (2008-2010)

Olympia, Washington

Location Sample ID Sample Date 

Statistic Units

Values

Samples with the Following Method Reporting Limits

Samples with Arsenic Detections

File No. 0186-774-00

Table 5 | October 25, 2011 Page 1 of 1
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Figure 1

Former Olympia MGP Site
Olympia, Washington
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Data Sources:  ESRI Data & Maps, Street Maps 2005

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
    showing features discussed in an attached document. GeoEngineers, Inc. 
    can not guarantee the accuracy and content of electronic files. The master 
    file is stored by GeoEngineers, Inc. and will serve as the official record of 
    this communication.
3. It is unlawful to copy or reproduce all or any part thereof, whether for 
    personal use or resale, without permission.
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Notes
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to

assist in showing features discussed in an attached
document. GeoEngineers, Inc. can not guarantee the
accuracy and content of electronic files. The master file
is stored by GeoEngineers, Inc. and will serve as the
official record of this communication.

Reference: Base aerial image from USGS Seamless
Imagery Server.
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2. The locations of all features shown are approximate.
3. This drawing is for information purposes. It is intended to assist in showing features

discussed in an attached document. GeoEngineers, Inc. can not guarantee the
accuracy and content of electronic files. The master file  is stored by
GeoEngineers, Inc. and will serve as the official record of this communication.
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Figure 7

Former Olympia MGP Site
Olympia, Washington

Cross-Section A-A'

Notes
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is

intended to assist in showing features discussed in
an attached document. GeoEngineers, Inc. cannot
guarantee the accuracy and content of electronic
files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this
communication.

Reference:  Sketch by GeoEngineers staff June, 2011.
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Figure 8

Cross-Section B-B'

Former Olympia MGP Site
Olympia, Washington

Notes
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is

intended to assist in showing features discussed in
an attached document. GeoEngineers, Inc. cannot
guarantee the accuracy and content of electronic
files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this
communication.

Reference:  Sketch by GeoEngineers staff June, 2011.
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Figure 9

Former Olympia MGP Site
Olympia, Washington

Total Arsenic Concentration vs.
Groundwater Sample Depth
(Samples <15 NTU Turbidity)
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Figure 10

Former Olympia MGP Site
Olympia, Washington

Redox vs.
Groundwater Sample Depth
(Samples <15 NTU Turbidity)
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Figure 11

Former Olympia MGP Site
Olympia, Washington

Total Arsenic Concentrations
in Groundwater vs. Redox

(Samples <15 NTU Turbidity)
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APPENDIX A 

Test Pit, Soil Boring, and Monitoring Well Logs
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NOTE:  The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.
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of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.
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Brown fine to medium sand with silt and gravel,
wood debris (dense, moist)

Note: See Figure A-1 for explanation of symbols.
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2 inches asphaltic concrete
Tan fine to medium sand with silt and occasional

gravel and shell fragments (medium dense,
moist)

Grades to gray, becomes wet

Grades to loose

Gray silty fine to medium sand with occasional
shell fragments (loose, wet)
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Cascade Drilling Drilling
Method Hollow Stem Auger21.511/3/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/3/2009

11/3/2009

Note: See Figure A-1 for explanation of symbols
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Log of Boring SB-9
PSE - Former Columbia Street MGP Site
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2 inches asphaltic concrete
Gray (with occasional orange mottling) fine to

medium sand with silt and gravel (medium
dense, moist)

Occasional shell fragments

Gray silty fine to medium sand with occasional
gravel and shell fragments (medium dense,
wet)

Gray fine to medium sand with silt and gravel
(dense, wet)

Gray fine to medium sand with occasional gravel
and trace silt (very dense, wet)
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Cascade Drilling Drilling
Method Hollow Stem Auger31.511/3/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/3/2009

11/3/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-18

Log of Boring SB-10
PSE - Former Columbia Street MGP Site
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SP-SM

2 inches asphaltic concrete
Dark brown silty fine to medium sand with

occasional gravel and shell fragments (loose,
moist)

Gray to brown fine to medium sand with silt and
occasional gravel, shell and brick fragments
(loose, moist)

Grades to gray fine to medium sand with silt and
occasional shell fragments (loose, wet)

Becomes medium dense

Grades to fine to medium sand with silt and
gravel and occasional shell and wood
fragments (medium dense, wet)
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CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger21.511/3/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/3/2009

11/3/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-19

Log of Boring SB-11
PSE - Former Columbia Street MGP Site
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3 inches asphaltic concrete
Dark brown fine gravel with sand and trace silt

(loose, moist) (fill)

Gray fine to medium sand with silt and
occasional gravel and shell fragments (loose,
moist)

Gray fine to medium sand with occasional gravel
and trace silt (dense, wet)

Becomes medium dense
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CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger21.511/4/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/4/2009

11/4/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-20

Log of Boring SB-12
PSE - Former Columbia Street MGP Site
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GP-GM

SP-SM

Gray coarse gravel with sand and trace silt
(loose, moist) (fill)

Gray fine to medium sand with silt and
occasional gravel and shell fragments (very
loose, moist)

Grades to gray to black fine to medium sand with
silt, gravel and occasional shell fragments
(loose, moist)

Gray fine to coarse gravel with silt and sand and
occasional shell fragments (medium dense,
wet)

Gray fine to medium sand with silt and gravel
(loose, wet)

Gray silty fine to medium sand with gravel and
occasional shell fragments (very loose, wet)

Gray to brown fine to coarse gravel with silt and
sand (medium dense, wet)

Brown medium to coarse sand with silt and
gravel (very dense, wet)

Grades to brown fine to medium sand with silt
and occasional gravel (very dense, wet)
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Auger: 4¼ inch ID
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7.011/4/2009

11/4/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-21

Log of Boring SB-13
PSE - Former Columbia Street MGP Site
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SP-SM

SM

Gray coarse gravel with sand and trace silt
(loose, moist) (fill)

Gray fine to medium sand with silt, occasional
gravel and shell fragments (medium dense,
moist)

Grades to loose

Becomes wet

Grades to gray fine to medium sand with silt,
gravel and occasional shell fragments
(medium dense, wet)

Gray silty sand with gravel and occasional shell
fragments (loose, wet)

Shell content increases, grades to very loose

Grades to gray silty fine to medium sand with
gravel and occasional shell fragments (loose,
wet)

1

2

3

4

5

6

7

8

NS

NS

NS

NS

NS

NS

NS

NS

0

1

1

0

0

0

0

0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

RCLDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger31.511/3/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/3/2009

11/3/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-22

Log of Boring SB-14
PSE - Former Columbia Street MGP Site
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GP

SP-SM

SM

Gray coarse gravel with sand and trace silt
(loose, moist) (fill)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)

Grades to fine to medium sand with silt and
gravel and occasional shell fragments (loose,
wet)

Gray silty fine to medium sand with gravel and
occasional shell fragments (loose, wet)

Becomes very loose

Becomes loose
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CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger21.511/4/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/4/2009

11/4/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-23

Log of Boring SB-15
PSE - Former Columbia Street MGP Site
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GP

SP-SM

SM

SP-SM

Gray coarse gravel with sand and trace silt
(loose, moist) (fill)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)

Gray silty fine to medium sand with occasional
gravel and shell fragments (medium dense,
wet)

Grades to gray silty fine to medium sand with
gravel and occasional shell fragments (very
loose, wet)

Gray fine to medium sand with silt and gravel
(medium dense, wet)

Grades to brown-gray, becomes dense
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CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger21.511/4/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/4/2009

11/4/2009

Note: See Figure A-1 for explanation of symbols
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Figure A-24

Log of Boring SB-16
PSE - Former Columbia Street MGP Site

S
he

en

REMARKS

H
ea

ds
pa

ce
V

ap
or

 (p
pm

)

S
ea

ttl
e:

  D
at

e:
1/

25
/1

0 
P

at
h:

P
:\0

\0
18

67
74

\G
IN

T\
01

86
77

40
0.

G
P

J 
 D

B
Te

m
pl

at
e/

Li
bT

em
pl

at
e:

G
E

O
E

N
G

IN
E

E
R

S
8.

G
D

T/
G

E
I8

_E
N

V
IR

O
N

M
E

N
TA

L_
S

TA
N

D
A

R
D



50/6"

16

29

39

31

4

16

12

14

14

GP

GP-GM

SM

SP-SM

Gray fine to coarse gravel with sand and trace silt
(loose, moist) (fill)

Brown fine gravel with silt and sand (very dense,
moist)

Gray silty fine to medium sand with gravel and
occasional shell fragments (medium dense,
wet)

Gray fine to medium sand with silt and gravel
(medium dense, wet)

Grades to dense

1

2

3

4

5

NS

NS

NS

NS

NS

Rock in sampler shoe0

7

2

0

0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

RCLDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

CME 75 Truck-mounted

Cascade Drilling Drilling
Method Hollow Stem Auger21.511/4/2009

Auger: 4¼ inch ID

D&M Sampler
300 lb 30-inch DropUndetermined Drilling

Equipment

7.011/4/2009

11/4/2009

Note: See Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-774-00

Olympia, Washington
Figure A-25

Log of Boring SB-17
PSE - Former Columbia Street MGP Site

S
he

en

REMARKS

H
ea

ds
pa

ce
V

ap
or

 (p
pm

)

S
ea

ttl
e:

  D
at

e:
1/

25
/1

0 
P

at
h:

P
:\0

\0
18

67
74

\G
IN

T\
01

86
77

40
0.

G
P

J 
 D

B
Te

m
pl

at
e/

Li
bT

em
pl

at
e:

G
E

O
E

N
G

IN
E

E
R

S
8.

G
D

T/
G

E
I8

_E
N

V
IR

O
N

M
E

N
TA

L_
S

TA
N

D
A

R
D



16

5

18

10

24

24

4

3

15

16

9

14

1

2

3

4

5

6

3 inches asphaltic concrete
Dark gray fine to medium sand with silt and

occasional gravel (medium dense, moist)

Becomes loose

Grades to gray fine to medium sand with silt and
occasional shell fragments (medium dense,
wet)

Becomes loose

Grades to gray fine to medium sand with silt
(medium dense, wet)

AC

SP-SM Concrete surface
seal

Bentonite seal

2-inch Schedule 40
PVC well casing

2-12 sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

end cap plug

SS

NS

NS

NS

NS

NS

0 ppm

0 ppm

0 ppm

0 ppm

0 ppm

0 ppm

2.0'

3.0'

4.5'

19.5'
20.0'

Logged By
RCLDrilled

Date Measured

CME 75 Truck-mounted

Elevation (ft)

Groundwater

Driller

9.5
Depth to
Water (ft)

11/3/2009
Easting (X)
Northing (Y)

Drilling
Equipment

Auger: 4¼ inch ID

21.5

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 10.0
Arbitrary BM; assigned

elevation = 10 feet

D&M Sampler
300 lb 30-inch Drop

3.89

Cascade Drilling Drilling
Method

5.6

11/2/2009 11/2/2009

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 11/2/2009 to a depth of 19.5
(ft).
Well was developed on 11/2/2009.

locking J-plug

Note: See Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-26

Log of Monitoring Well MW-5
PSE - Former Columbia Street MGP Site
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19

9

32

30

27

24

28

24

9

16

16

18

18

18

9

16

1

2

3

4

5

6

7

8

3 inches asphaltic concrete
Brown silty fine to medium sand with gravel

(medium dense, moist)

Gray fine to medium sand with silt, gravel and
occasional shell fragments (loose, moist)

Grades to fine to medium sand with silt and
occasional gravel (dense, wet)

Grades to medium dense

Gray fine to medium sand  with trace silt
(medium dense, wet)

Gray fine to medium sand with silt (medium
dense, wet)

AC

SM

SP-SM

SP

SP-SM

Concrete surface
seal

Bentonite seal

2-inch Schedule 40
PVC well casing

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-12 sand

end cap plug

Bentonite seal

SS

SS

NS

NS

NS

NS

NS

NS

4 ppm

230
ppm

5 ppm

4 ppm

0 ppm

0 ppm

0 ppm

0 ppm

2.0'

3.0'

4.5'

19.5'

21.0'

30.0'

Logged By
RCLDrilled

Date Measured

CME 75 Truck-mounted

Elevation (ft)

Groundwater

Driller

8.9
Depth to
Water (ft)

11/3/2009
Easting (X)
Northing (Y)

Drilling
Equipment

Auger: 4¼ inch ID

31.5

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 9.5
Arbitrary BM; assigned

elevation = 10 feet

D&M Sampler
300 lb 30-inch Drop

3.84

Cascade Drilling Drilling
Method

5.1

11/2/2009 11/2/2009

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 11/2/2009 to a depth of 19.5
(ft).
Well was developed on 11/2/2009.

locking J-plug

Note: See Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-27

Log of Monitoring Well MW-7
PSE - Former Columbia Street MGP Site
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9

12

11

7

9

16

18

18

18

16

1

2

3

4

5

2 inches asphaltic concrete
Gray fine to medium sand with silt and

occasional gravel and shell fragments (loose,
moist)

Grades to medium dense and becomes wet

Grades to gray fine to medium sand with silt and
occasional shell fragments (mediume dense,
wet)

Grades to loose

Gray silty fine to medium sand with occasional
shell fragments (loose, wet)

AC

SP-SM

SM

Concrete surface
seal

Bentonite seal

2-inch Schedule 40
PVC well casing

2-12 sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

end cap plug

SS

NS

NS

NS

NS

0 ppm

0 ppm

0 ppm

0 ppm

0 ppm

2.0'

3.0'

5.0'

20.0'

Logged By
RCLDrilled

Date Measured

CME 75 Truck-mounted

Elevation (ft)

Groundwater

Driller

9.0
Depth to
Water (ft)

11/3/2009
Easting (X)
Northing (Y)

Drilling
Equipment

Auger: 4¼ inch ID

21.5

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 9.4
Arbitrary BM; assigned

elevation = 10 feet

D&M Sampler
300 lb 30-inch Drop

3.91

Cascade Drilling Drilling
Method

5.1

11/2/2009 11/2/2009

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 11/2/2009 to a depth of 20
(ft).
Well was developed on 11/2/2009.

locking J-plug

Note: See Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-28

Log of Monitoring Well MW-8
PSE - Former Columbia Street MGP Site
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31

53

31

25

13

6

18

18

18

16

18

1

2

3

4

5

6

2 inches asphalt concrete pavement
Gray to brown fine gravel with silt and sand

(medium dense, moist)
Gray fine to medium sand with silt, occasional

fine gravel and shell fragments (loose, moist)

Gray fine to coarse sand with gravel with trace
silt (very dense, wet)

Gray to brown fine to medium sand with silt and
occasional fine gravel (medium dense, wet)

AC

GP-GM

SP-SM

SP

SP-SM

Concrete surface
seal

Bentonite

2-inch Schedule 40
PVC well casing

2/12 Silica sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-inch Schedule 40
PVC end cap

NS

NS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

2.0'

22.5'

25.5'

30.5'
31.0'
31.5'

Logged By
CEBDrilled

Date Measured

Truck-mounted Mobile B-59

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

1/7/2011
Easting (X)
Northing (Y)

Drilling
Equipment

4¼-inch I.D.; Air-knifed from 3 inches to 5 feet bgs.

31.5

A 2 (in) well was installed on 12/2/2010 to a depth of 31
(ft).

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 13.78
NAVD88

1124627.67
24204.23 NAD83/CORS

Dames & Moore
300 (lbs) / 30 (in) Drop

8.86

Boart Longyear Drilling
Method12/2/2010 12/2/2010

Horizontal
Datum

Vertical Datum

4.46

13.32

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-29

Log of Monitoring Well MW-OOD
Former Columbia Street MGP Property

S
ea

tt
le

: 
 D

at
e:

10
/1

1/
11

 P
at

h:
C

:\
D

O
C

U
M

E
N

T
S

 A
N

D
 S

E
T

T
IN

G
S

\K
R

O
B

IN
E

T
T

E
\D

E
S

K
T

O
P

\0
18

67
74

00
 M

W
 (

20
11

).
G

P
J 

 D
B

T
em

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

8.
G

D
T

/G
E

I8
_E

N
V

IR
O

N
M

E
N

T
A

L_
W

E
LL

WELL LOG

S
he

en

H
ea

ds
pa

ce
V

ap
or



32

16

37

34

18

4

12

10

18

12

18

1

2

3

4

5

6

2 inches asphalt concrete pavement
4 inches gray fine gravel with sand and trace silt

(medium dense, moist)
Gray fine to medium sand with silt, occasional

gravel (loose, moist)

Gray fine to coarse sand with silt and gravel
(medium dense, wet)

Gray fine to medium sand with silt and gravel
(medium dense, wet)

Gray fine to medium sand with silt, occasional
gravel (dense, wet)

Increasing gravel content

Grades to medium dense

Gray silty fine sand

AC

GP/SP

SP-SM

SM

Concrete surface
seal

Bentonite

2-inch Schedule 40
PVC well casing

2/12 Silica sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-inch Schedule 40
PVC end cap

SS

NS

NS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

2.0'

23.5'

25.0'

30.0'
30.5'

31.5'

Logged By
CEBDrilled

Date Measured

Truck-mounted Mobile B-59

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

1/7/2011
Easting (X)
Northing (Y)

Drilling
Equipment

4¼-inch I.D.; Air-knifed from 3 inches to 5 feet bgs.

31.5

A 2 (in) well was installed on 11/30/2010 to a depth of
30.5 (ft).

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 14.42
NAVD88

1124735.01
24083.86 NAD83/CORS

Dames & Moore
300 (lbs) / 30 (in) Drop

8.83

Boart Longyear Drilling
Method11/30/2010 11/30/2010

Horizontal
Datum

Vertical Datum

5.37

14.20

Steel surface
monument
Well ID: BCR
162

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-30

Log of Monitoring Well MW-12D
Former Columbia Street MGP Property
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2 inches asphalt concrete pavement
4 inches gray fine gravel with sand and trace silt

(medium dense, moist)
Gray fine to medium sand with silt, occasional

gravel (loose, moist)

Gray fine to coarse sand with silt and gravel
(medium dense, wet)

Gray fine to medium sand with silt and gravel
(medium dense, wet)

Gray fine to medium sand with silt, occasional
gravel (dense, wet)

AC

GP/SP

SP-SM

Concrete surface
seal

Bentonite

2-inch Schedule 40
PVC well casing

2/12 Silica sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-inch Schedule 40
PVC end cap

2.0'

3.0'

5.0'

20.0'
20.5'

Logged By
CEBDrilled

Date Measured

Truck-mounted Mobile B-59

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

1/7/2011
Easting (X)
Northing (Y)

Drilling
Equipment

4¼-inch I.D.; Samples not taken due to exploration being driven directly next to MW-12D; Air knifed from 3 inches to 5 feet
bgs.

20.5

A 2 (in) well was installed on 11/30/2010 to a depth of
20.5 (ft).

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 14.42
NAVD88

1124730.26
24085.28 NAD83/CORS

Dames & Moore
300 (lbs) / 30 (in) Drop

8.91

Boart Longyear Drilling
Method11/30/2010 11/30/2010

Horizontal
Datum

Vertical Datum

5.28

14.19

Steel surface
monument
Well ID: BCR
163

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-31

Log of Monitoring Well MW-12S
Former Columbia Street MGP Property

S
ea

tt
le

: 
 D

at
e:

10
/1

1/
11

 P
at

h:
C

:\
D

O
C

U
M

E
N

T
S

 A
N

D
 S

E
T

T
IN

G
S

\K
R

O
B

IN
E

T
T

E
\D

E
S

K
T

O
P

\0
18

67
74

00
 M

W
 (

20
11

).
G

P
J 

 D
B

T
em

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

8.
G

D
T

/G
E

I8
_E

N
V

IR
O

N
M

E
N

T
A

L_
W

E
LL

WELL LOG

S
he

en

H
ea

ds
pa

ce
V

ap
or



9

12

26

55

51

43

18

16

18

15

18

18

1

2

3

4

5

6

Cement concrete
Dark brown silty fine to medium sand with

occasional gravel (loose, moist)
Gray to brown fine to medium sand with silt,

gravel and occasional cobbles and shells
(loose, moist)

Grades to gray with occasional gravel, shells
absent

Becomes wet at 6 feet

Grades to medium dense

Gray fine to coarse sand with silt and gravel
(medium dense, wet)

Gray fine to coarse sand with gravel and trace silt
(very dense, wet)

Grades to dense

CC

SM

SP-SM

SP

Concrete surface
seal

Bentonite

2-inch Schedule 40
PVC well casing

2/12 Silica sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-inch Schedule 40
PVC end cap

SS

NS

NS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

2.0'

23.0'

25.5'

30.5'
31.0'
31.5'

Logged By
CEBDrilled

Date Measured

Truck-mounted Mobile B-59

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

1/7/2011
Easting (X)
Northing (Y)

Drilling
Equipment

4¼-inch I.D.; Air-knifed from 3 inches to 5 feet bgs.

31.5

A 2 (in) well was installed on 11/24/2010 to a depth of 31
(ft).

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 14.27
NAVD88

1124558
23938.26 NAD83/CORS

Dames & Moore
300 (lbs) / 30 (in) Drop

8.78

Boart Longyear Drilling
Method11/24/2010 11/24/2010

Horizontal
Datum

Vertical Datum

5.06

13.84

Steel surface
monument
Well ID: BCR
160

Note: Please see Figure A-1 for explanation of symbols
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Project Number: 0186-774-00

Olympia, Washington
Figure A-32

Log of Monitoring Well MW-13D
Former Columbia Street MGP Property
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Cement concrete

Gray fine gravel with sand and trace silt (medium
dense, moist) (base course fill)

Gray to brown fine to medium sand with silt,
gravel and occasional cobbles and shells
(loose, moist)

Grades to gray with occasional gravel, shells
absent

Becomes wet at 6 feet

Grades to medium dense

Gray fine to coarse sand with silt and gravel
(medium dense, wet)

Gray fine to coarse sand with gravel and trace silt
(very dense, wet)

CC

GP

SP-SM

SP

Concrete surface
seal

Bentonite

2-inch Schedule 40
PVC well casing

2/12 Silica sand

2-inch Schedule 40
PVC screen,
0.01-inch slot width

2-inch Schedule 40
PVC end cap

2.0'

3.0'

4.5'

19.5'
20.0'

Logged By
CEBDrilled

Date Measured

Truck-mounted Mobile B-59

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

1/7/2011
Easting (X)
Northing (Y)

Drilling
Equipment

4¼-inch I.D.; Samples not taken due to exploration being driven directly next to MW-13D; Air knifed from 3 inches to 5 feet
bgs.

20

A 2 (in) well was installed on 11/30/2010 to a depth of 20
(ft).

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft)

Hollow Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft) 13.74
NAVD88

1124558.27
23934.22 NAD83/CORS

Dames & Moore
300 (lbs) / 30 (in) Drop

8.83

Boart Longyear Drilling
Method11/30/2010 11/30/2010

Horizontal
Datum

Vertical Datum

4.60

13.43

Steel surface
monument
Well ID: BCR
161

Note: Please see Figure A-1 for explanation of symbols
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Olympia, Washington
Figure A-33

Log of Monitoring Well MW-13S
Former Columbia Street MGP Property
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19

4

11

6

18

15

18

AC

CC

GP

SP-SM

SM

2 inches asphalt concrete
5 inches cement concrete
Gray to brown fine to coarse gravel with sand

trace silt (medium dense, moist)
Gray fine to medium sand with silt, occasional

fine to coarse gravel and shell fragments
(loose, moist)

Grades to medium dense, becomes wet

Grades to loose

Dark gray silty fine to medium sand with
occasional gravel and shell fragments
(medium dense, wet)

1

2

3

4

SS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

CEBDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1124436.33
24200.38

Truck-mounted Mobile B-59

Boart Longyear Drilling
Method

Hollow Stem Auger16.512/2/2010

4¼-inch I.D.; Air-knifed from 3 inches to 6 feet bgs.

Dames & Moore
300 (lbs) / 30 (in) Drop

8.1

14.09
NAVD88

Drilling
Equipment

6.012/2/2010

12/2/2010

NAD83/CORS

Note: Please see Figure A-1 for explanation of symbols
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Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-34

Log of Boring SB-18
Former Columbia Street MGP Property
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15

31

19

6

18

18

16

AC

CC

GP

SP-SM

GP

2 inches asphalt concrete
9 inches cement concrete
Gray fine gravel with sand and trace silt (medium

dense, moist)
Gray to black fine to medium sand with silt and

fine gravel and occasional shell fragments
(loose, moist)

Grades to medium dense, becomes wet

Grades to dense

Gray fine to coarse gravel with sand and trace silt
(medium dense, wet)

1

2

3

4

NS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

CEBDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1124499.59
24206.6

Truck-mounted Mobile B-59

Boart Longyear Drilling
Method

Hollow Stem Auger16.512/2/2010

4¼-inch I.D.; Air-knifed from 3 inches to 6 feet bgs.

Dames & Moore
300 (lbs) / 30 (in) Drop

7.9

13.89
NAVD88

Drilling
Equipment

6.012/2/2010

12/2/2010

NAD83/CORS

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-35

Log of Boring SB-19
Former Columbia Street MGP Property
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2

7

24

24

25

6

18

18

18

18

16

GP-GM

SP-SM

SP-SM

SP-SM

Gray to brown fine to coarse gravel with silt and
sand (medium dense, moist)

Gray fine to medium sand with silt, gravel and
occasional shell fragments (loose, moist)

Gray fine to medium sand with silt, occasional
gravel and organic matter (roots) (very loose,
wet)

Grades to loose with occasional shell fragments

Gray fine to coarse sand with silt and gravel
(medium dense, wet)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)

1

2

3

4

5

6

SS

NS

NS

NS

NS

NS

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

CEBDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1124526.6
24073.29

Truck-mounted Mobile B-59

Boart Longyear Drilling
Method

Hollow Stem Auger26.512/1/2010

4¼-inch I.D.; Air-knifed from 3 inches to 6 feet bgs.

Dames & Moore
300 (lbs) / 30 (in) Drop

8.6

14.61
NAVD88

Drilling
Equipment

6.012/2/2010

12/1/2010

NAD83/CORS

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-36

Log of Boring SB-20
Former Columbia Street MGP Property
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11

4

7

31

45

20

6

18

18

18

18

18

18

GP

GP-GM

SP

SP-SM

SM

SP-SM

Gray fine gravel (loose, moist)
Gray to brown fine to coarse gravel with silt and

sand (medium dense, moist)
Gray fine to medium sand with occasional shell

fragments and trace silt (loose, moist)

Gray fine to medium sand with silt, occasional
gravel and shell fragments (medium dense,
wet)

Becomes loose

Gray silty fine to medium sand with occasional
gravel and shell fragments (loose, wet)

Gray with orange mottling fine to medium sand
with silt, occasional gravel and shell
fragments (dense, wet)

Gray to brown with orange mottling fine to
coarse sand with gravel and occasional shell
fragments (dense, wet)

Gray to brown fine sand with silt (medium dense,
wet)

1

2

3

4

5

6

7

SS

MS

NS

NS

NS

NS

NS

PID =
0

PID =
2

PID =
0

PID =
0

PID =
0

PID =
0

PID =
0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

CEBDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1124407.71
24066.3

Truck-mounted Mobile B-59

Boart Longyear Drilling
Method

Hollow Stem Auger31.512/1/2010

4¼-inch I.D.; Air-knifed from 3 inches to 6 feet bgs.

Dames & Moore
300 (lbs) / 30 (in) Drop

8.4

14.39
NAVD88

Drilling
Equipment

6.012/2/2010

12/1/2010

NAD83/CORS

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-37

Log of Boring SB-21
Former Columbia Street MGP Property
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11

6

6

15

12

AC

GP

SP-SM

3 inches asphalt concrete
Gray to brown fine to coarse gravel with sand,

trace silt and organic matter (roots) (medium
dense, moist) (fill)

Gray fine to medium sand with silt, occasional
fine gravel and shell fragments (loose, moist)

Glass and metal debris at 2 feet

Becomes wet at 6 feet

1

2

3

NS

NS

NS

Air-knifed from 3 inches to 6 feet bgs

PID =
0

PID =
0

PID =
0

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

CEBDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1124439.57
24064

Truck-mounted Mobile B-59

Boart Longyear Drilling
Method

Hollow Stem Auger11.512/1/2010

4¼-inch I.D.; Air-knifed from 3 inches to 6 feet bgs.

Dames & Moore
300 (lbs) / 30 (in) Drop

8.6

14.55
NAVD88

Drilling
Equipment

6.012/2/2010

12/1/2010

NAD83/CORS

Note: Please see Figure A-1 for explanation of symbols
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Project:

Project Location:

Project Number: 0186-774-00

Olympia, Washington
Figure A-38

Log of Boring SB-22
Former Columbia Street MGP Property
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APPENDIX B 
Brown’s Directory Excerpts 



from 1910 Brown's Directory of American Gas Companies



from 1914 Brown's Directory of American Gas Companies



from 1919 Brown's Directory of American Gas Companies
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