
 

FORT LEWIS AGREED ORDER GROUNDWATER 
MONITORING REPORT – 2016 
BUILDING 4131 FORMER UST SITE (AOC 8-2) 
BUILDING A0111 FORMER UST SITE (AOC 8-4) 
BUILDING A1033 FORMER UST SITE (AOC 9-2) 
GRAY ARMY FUEL FACILITY (AOC 10-8) 

DRAFT 
02 FEBRUARY 2017 
 

Joint Base Lewis-McChord 
Pierce County, Washington 

Joint Base Lewis-McChord Public Works – Environmental Division 
IMLM-PWE 
MS 17 Box 339500 
Joint Base Lewis-McChord, Washington 98433 





 

 

 
 
 

DRAFT 
 
 
 

FORT LEWIS AGREED ORDER  
GROUNDWATER MONITORING REPORT – 2016 

 
 

BUILDING 4131 FORMER UST SITE (AOC 8-2) 
BUILDING A0111 FORMER UST SITE (AOC 8-4) 
BUILDING A1033 FORMER UST SITE (AOC 9-2) 

GRAY ARMY FUEL FACILITY (AOC 10-8) 
 

CONTRACT NO. W912DW-11-D-1031, TASK ORDER 0001 
 

FEBRUARY 2, 2017 
 

JOINT BASE LEWIS-MCCHORD 
PIERCE COUNTY, WASHINGTON 

 
 
 

SEALASKA ENVIRONMENTAL SERVICES, LLC 
POULSBO, WASHINGTON 

 
 
 
 

Prepared by:  _______________________________________________ 
Will Kaage 
Environmental Scientist 
(360-930-3313) 

 
 

Approved by:  _______________________________________________ 
Aaron S. Vernik, LG 
Senior Geologist 
(360-930-3195) 
 
 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 i

CONTENTS 1 

1  INTRODUCTION 1-1 2 

1.1  SITE LOCATIONS AND USE 1-1 3 

1.1.1  Building 4131 Former UST Site (AOC 8-2) 1-1 4 

1.1.2  Building A0111 Former UST Site (AOC 8-4) 1-4 5 

1.1.3  Building A1033 Former UST Site (AOC 9-2) 1-4 6 

1.1.4  GAAF Fuel Facility (AOC 10-8) 1-4 7 

1.2  INVESTIGATION CHRONOLOGY 1-4 8 

1.2.1  Building 4131 Former UST Site (AOC 8-2) 1-4 9 

1.2.2  Building A0111 Former UST Site (AOC 8-4) 1-4 10 

1.2.3  Building A1033 Former UST Site (AOC 9-2) 1-5 11 

1.2.4  GAAF Fuel Facility (AOC 10-8) 1-5 12 

1.3  HYDROGEOLOGY 1-6 13 

2  FIELD ACTIVITIES 2-1 14 

2.1  INVESTIGATION-DERIVED WASTE 2-2 15 

2.2  DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 2-3 16 

3  RESULTS AND DISCUSSION 3-1 17 

3.1  BUILDING 4131 FORMER UST SITE (AOC 8-2) 3-1 18 

3.2  BUILDING A0111 FORMER UST SITE (AOC 8-4) 3-9 19 

3.3  BUILDING A1033 FORMER UST SITE (AOC 9-2) 3-17 20 

3.4  GAAF FUEL FACILITY (AOC 10-8) 3-31 21 

3.5  DESCRIPTIVE STATISTICS 3-31 22 

3.6  DATA QUALITY REVIEW AND VERIFICATION 3-31 23 

4  REFERENCES 4-1 24 

 25 

APPENDICES 26 

APPENDIX A COMPLETED FIELD FORMS AND LOGBOOKS 27 

APPENDIX B LABORATORY ANALYTICAL REPORTS AND DATA QUALITY 28 

REVIEW (PROVIDED ON DISC) 29 

APPENDIX C AOC 8-2 WELL SURVEY REPORT 30 

  31 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 ii

FIGURES 1 

Figure 1-1.  Joint Base Lewis-McChord Location Map 1-2 2 

Figure 1-2.  Projects Locations Map 1-3 3 

Figure 3-1.  AOC 8-2 Groundwater Elevation and TPH-D Concentration Contours 4 

April 2016 3-2 5 

Figure 3-2.  AOC 8-2 Groundwater Elevation and TPH-D Concentration Contours 6 

August 2016 3-3 7 

Figure 3-3.  TPH-D Concentration Trends in 4131-MW02 and -MW03 (AOC 8-2) 3-4 8 

Figure 3-4.  AOC 8-4 Groundwater Elevation and TPH-D Concentration Contours 9 

April 2016 3-10 10 

Figure 3-5.  AOC 8-4 Groundwater Elevation and TPH-D Concentration Contours 11 

August 2016 3-11 12 

Figure 3-6.  TPH-D Concentration Trends in AO111-MW01, -MW02, -MW04, 13 

and -MW08 (AOC 8-4) 3-12 14 

Figure 3-7.  AOC 9-2 Groundwater Elevation and TPH-G Concentration Contours 15 

April 2016 3-19 16 

Figure 3-8.  AOC 9-2 Groundwater Elevation and TPH-G Concentration Contours 17 

August 2016 3-20 18 

Figure 3-9.  TPH-G and Benzene Concentration Trends (AOC 9-2)  3-21 19 

Figure 3-10.  AOC 10-8 Groundwater Elevation and TPH-D Concentration Contours 20 

April 2016 3-33 21 

Figure 3-11.  AOC 10-8 Groundwater Elevation and TPH-D Concentration Contours 22 

August 2016 3-34 23 

Figure 3-12.  TPH-D Concentration Trends in AOC 10-8-B05 (AOC 10-8) 3-35 24 

 25 

  26 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 iii

TABLES 1 

Table 2-1.  Well Construction Details 2-4 2 

Table 3-1.  AOC 8-2 Depth to Water Measurements, TPH-D Concentrations, and 3 

Groundwater Parameter Field Measurements 3-5 4 

Table 3-2.  AOC 8-4 Depth to Water Measurements, TPH-D Concentrations, and 5 

Groundwater Parameter Field Measurements 3-13 6 

Table 3-3.  AOC 9-2 Depth to Water and Groundwater Parameter Measurements 3-22 7 

Table 3-4.  AOC 9-2 TPH-G and BTEX Concentrations 3-28 8 

Table 3-5.  AOC 10-8 Depth to Water Measurements, TPH-D Concentrations, and 9 

Groundwater Parameter Field Measurements 3-36 10 

Table 3-6.  Descriptive Statistics 3-40 11 

 12 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 v

ACRONYMS AND ABBREVIATIONS 1 

AOC Area of Concern 2 

AS air sparge 3 

bgs below ground surface 4 

BTEX Benzene, Toluene, Ethylbenzene and total Xylenes 5 

Ecology Washington State Department of Ecology 6 

ERS Environmental Remediation Services 7 

FLAO Fort Lewis Agreed Order 8 

GAAF Gray Army Airfield 9 

IDW Investigation-derived waste 10 

IRP Installation Restoration Program 11 

JBLM Joint Base Lewis-McChord 12 

µg/L micrograms per liter 13 

MTCA Model Toxics Control Act 14 

MW monitoring well 15 

SAP Sampling and Analysis Plan 16 

Sealaska Sealaska Environmental Services, LLC 17 

SVE soil vapor extraction 18 

TPH-D diesel-range total petroleum hydrocarbons 19 

TPH-G gasoline-range total petroleum hydrocarbons 20 

TPH-HO heavy oil-range total petroleum hydrocarbons 21 

UST underground storage tank 22 

VOC volatile organic compound 23 

  24 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 vi

DATA QUALIFIER DEFINITIONS 1 

B The analyte was detected in an associated laboratory blank. 2 

D The reported result is from a dilution. 3 

H The chromatographic fingerprint of the sample resembles a petroleum product, 4 

but the elution pattern indicates the presence of a greater amount of heavier 5 

molecular weight constituents than the calibration standard.  6 

J The reported result is an estimated concentration. 7 

L The chromatographic fingerprint of the sample resembles a petroleum product, 8 

but the elution pattern indicates the presence of a greater amount of lighter 9 

molecular weight constituents than the calibration standard. 10 

U Analyte was not detected. Reported value is the quantitation limit. 11 

UJ Analyte was not detected. Reported value is the quantitation limit, which is 12 

estimated. 13 

X The reported result may have a slight high bias due to the presence of non-14 

target components. 15 

Y The chromatographic fingerprint of the sample resembles a petroleum product 16 

eluting in approximately the correct carbon range, but the elution pattern does 17 

not match the calibration standard. 18 

Z The chromatographic fingerprint does not resemble a petroleum product. 19 

 20 



FLAO Groundwater Monitoring Report - 2016 Draft 
Contract No. W912DW-11-D-1031  February 2, 2017 
ERS Task Order 0001 

SES-ERS-MATOC-SB-17-0011 1-1

1 INTRODUCTION 1 

This Groundwater Monitoring Report was prepared for Joint Base Lewis-McChord Public 2 

Works, Joint Base Lewis-McChord (JBLM), Washington (Figure 1-1) by Sealaska 3 

Environmental Services, LLC (Sealaska). All work was completed in accordance with the 4 

2014 Sampling and Analysis Plan (SAP) for the four Fort Lewis Agreed Order (FLAO) sites 5 

(Versar 2014). This report documents groundwater monitoring events conducted in April 6 

and August 2016 at four FLAO sites (Figure 1-2) being addressed in accordance with 7 

Washington State Department of Ecology (Ecology) Model Toxics Control Act (MTCA). 8 

The four FLAO sites are: 9 

 Building 4131 Former Underground Storage Tank (UST) Site (Area of  10 

Concern [AOC] 8-2); 11 

 Building A0111 Former UST Site (AOC 8-4); 12 

 Building A1033 Former UST Site (AOC 9-2); and 13 

 Gray Army Airfield (GAAF) Fuel Facility (AOC 10-8). 14 

Field forms and logbooks for both sampling events covered in this report are included in 15 

Appendix A. Laboratory analytical reports and data quality review for both sampling events 16 

are included in Appendix B. 17 

1.1 SITE LOCATIONS AND USE  18 

1.1.1 Building 4131 Former UST Site (AOC 8-2) 19 

The site is located on Lewis Main near the Pendleton underpass of Interstate 5 at the 20 

intersection of Pendleton Avenue and Lewis Drive. A 500-gallon heating oil tank and 21 

associated soil contamination were removed from the former building location in 1996. 22 

Currently, the site is a vacant lot. The land use of the site is designated for Open Space in the 23 

JBLM Master Plan.  24 

  25 
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1.1.2 Building A0111 Former UST Site (AOC 8-4) 1 

The site is located on Lewis North near the intersection of 9th Street and D Street. A 2 

300-gallon heating oil tank and associated soil contamination were removed from the former 3 

building location in 1996. A chemical battalion administration building was constructed on 4 

the site in 2010 and 2011. Most of the construction of the building and landscaping was 5 

completed in August 2011. The land use of the site is designated for Administration in the 6 

JBLM Master Plan. 7 

1.1.3 Building A1033 Former UST Site (AOC 9-2) 8 

The site is located on Lewis North near the intersection of 17th Street and A Street. Four 9 

4,000-gallon gasoline USTs and associated soil contamination were removed from the 10 

former building location between 1990 and 1994. A credit union and Domino’s Pizza are 11 

currently on the site. A combination air sparge (AS)/soil vapor extraction (SVE) system was 12 

constructed in 2009 under the building to intercept petroleum vapors in the vadose zone and 13 

prevent them from migrating into the building (Versar 2009a). The SVE system has been 14 

operating since February 2010. After a pilot test was conducted on the full AS/SVE system, 15 

the AS system was started up in 2013. The land use of the site is designated for Community 16 

Services in the JBLM Master Plan. 17 

1.1.4 GAAF Fuel Facility (AOC 10-8) 18 

The GAAF Fuel Facility is located on the northwest side of GAAF adjacent to Building 3034 19 

on Lewis Main. Four 25,000-gallon jet fuel USTs and associated soil contamination were 20 

removed from the site in 1998. The site is currently a fenced and gated paved parking lot. The 21 

land use of the site is designated as Aviation in the JBLM Master Plan.  22 

1.2 INVESTIGATION CHRONOLOGY  23 

1.2.1 Building 4131 Former UST Site (AOC 8-2) 24 

Detailed background information is included in the FLAO Remedial Investigation Report 25 

(Bussey 2008). In summary, six monitoring wells have been installed to date (designated as 26 

4131-MW01 through 4131-MW06). Groundwater monitoring events have been conducted 27 

from 2005 to present.  28 

1.2.2 Building A0111 Former UST Site (AOC 8-4) 29 

Detailed background information is included in the FLAO Remedial Investigation Report 30 

(Bussey 2008). In summary, eight monitoring wells have been installed to date (designated 31 
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as A0111-MW01 through A0111-MW08) and groundwater monitoring events have been 1 

conducted from 2005 to present.  2 

Monitoring wells A0111-MW01 through A0111-MW03 were decommissioned by Krazan 3 

and Associates in February 2010 because they were within the footprint of a new, chemical 4 

battalion administration building. Three new monitoring wells, designated as A0111-MW06 5 

through A0111-MW08 were constructed and developed in February 2010 to replace the 6 

three decommissioned wells. Monitoring wells A0111-MW06 through A0111-MW08 were 7 

initially sampled on 1 March 2010 after development by Krazan Associates. These wells 8 

were initially sampled quarterly with exceptions due to monument or casing damage and 9 

construction or soil debris placement prohibiting access to all of the wells.  10 

The three monitoring wells’ sampling schedule was changed to semiannual beginning with 11 

the March 2012 sampling event. As of August 2016, 16 sampling events have been 12 

completed. This does not include an event conducted in February 2011 when monitoring 13 

wells A0111-MW06 and A0111-MW07 could not be located and A0111-MW08’s 14 

monument and casing were broken. Beginning with the June 2012 sampling event, all 15 

monitoring wells part of AOC 8-4’s current sampling network have been repaired and there 16 

have been no access issues. 17 

1.2.3 Building A1033 Former UST Site (AOC 9-2) 18 

Detailed background information is included in the FLAO Remedial Investigation Report 19 

(Bussey 2008). In summary, eight monitoring wells have been installed to date (designated 20 

as 95-A17-1, 95-A17-2, 95-A17-3a, 95-A17-4, 96-A17-5, 96-A17-6, 07-A17-7, and 21 

10-A17-08). Groundwater monitoring events have been conducted from 1995 to present. A 22 

combination AS/SVE system was constructed in 2009 to intercept volatile organic 23 

compound (VOC) vapors in soil under the new credit union and Domino’s Pizza building 24 

(Versar 2009a). The SVE portion of the system was turned on in February 2010, prior to 25 

occupation of the building. The AS system was turned on later and both are currently 26 

operational. Field events and data regarding the AS/SVE system are detailed in reports 27 

specific to that system. 28 

1.2.4 GAAF Fuel Facility (AOC 10-8) 29 

Detailed background information is included in the FLAO Remedial Investigation Report 30 

(Bussey 2008). In summary, five monitoring wells were installed from 2005 through 2009. The 31 

wells were designated as AOC 10-8-MW01 through AOC 10-8-MW04 and AOC 10-8-B05. 32 

Initially, the monitoring wells were designated as JP-MW-1 through JP-MW-4 and then 33 
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changed to AOC 10-8-MW01 through AOC 10-8-MW04. Beginning with the August 2010 1 

Monitoring Report (Versar 2009b), these monitoring wells have been referred to as JP-MW-1 2 

through JP-MW-4 per the original numbering. Groundwater monitoring events were conducted 3 

from 1993 to 1995 and from 2004 to present. In 2007, the site was paved over and is currently a 4 

parking lot. During construction activities JP-MW-4 was paved over and is no longer 5 

accessible and AOC 10-8-B05 was damaged. The AOC 10-8-B05 casing was cracked and bent, 6 

and personnel are unable to collect samples from the well using a pump. Due to these issues, 7 

since 2008, samples have been collected from AOC 10-8-B05 using a disposable bailer. 8 

1.3 HYDROGEOLOGY 9 

The aquifer of interest for all four sites is the upper Vashon Aquifer. The unconfined upper 10 

Vashon Aquifer consists of glacial outwash deposits generally underlain by lower 11 

permeability Vashon Till deposits. Depth to groundwater is typically 20 to 30 feet below 12 

ground surface (bgs) at AOC 8-2, 15 to 20 feet bgs at AOC 8-4, 20 to 30 feet bgs at 13 

AOC 9-2, and 35 to 45 feet bgs at AOC 10-8. The regional direction of groundwater flow in 14 

the Vashon Aquifer across the Fort Lewis Cantonment Area is generally to the west, with 15 

eventual discharge at Puget Sound. Local flow direction at each site is generally: 16 

 To the southwest at AOC 8-2; 17 

 To the northwest at AOC 8-4;  18 

 To the west at AOC 9-2; and 19 

 To the northwest at AOC 10-8. 20 

The closest potential downgradient receptor to each site is: 21 

 JBLM production well 17 and the City of DuPont’s Bell Hill Wells are located 22 

approximately 1/4 mile southwest and 2/3 mile northwest of AOC 8-2, respectively. 23 

However, these wells are screened in deeper aquifers than the upper Vashon Aquifer;  24 

 There are no potential receptors currently located downgradient of either AOC 8-4 or 25 

AOC 9-2; and 26 

 JBLM production well 17 is located approximately 1.5 miles west of AOC 10-8 and is 27 

screened at a depth of approximately 460 to 480 feet bgs (below the upper Vashon Aquifer).  28 
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2 FIELD ACTIVITIES 1 

Sealaska personnel conducted the spring 2016 sampling event from April 18 to 21 and the 2 

fall event from August 18 to 31. Copies of the completed field forms and logbooks for both 3 

sampling events are included in Appendix A. 4 

During each monitoring event, an electronic water level indicator was used to measure depth 5 

to water in all monitoring wells scheduled for static water level measurements to the nearest 6 

0.01-foot from the top of the well’s casing. Well construction details are presented in 7 

Table 2-1. 8 

All monitoring wells at AOC 8-2, AOC 8-4, AOC 9-2, and AOC 10-8 except AOC 10-8-9 

B05 (AOC 10-8) were purged using standard low-flow purging procedures prior to 10 

sampling. Because of obstructions in AOC 10-8-B05, a disposable bailer was used to purge 11 

three well volumes from this well prior to sampling during the April and August sampling 12 

events.  13 

At AOC 8-2, all monitoring wells were purged and sampled using dedicated stainless steel 14 

bladder pumps. A variable frequency drive controller limited the purging flow rate to less 15 

than 1 liter per minute. 16 

At AOC 8-4, all sampled wells were purged and sampled using a peristaltic pump and 17 

disposable sample tubing. Monitoring well A0111-MW06 is located within a landscaped 18 

area behind the chemical battalion administration building. The other monitoring wells were 19 

located in front of the building within a lawn.  20 

At AOC 9-2, monitoring wells 95-A17-3a, 95-A17-4, and 07-A17-7 were purged and 21 

sampled using dedicated stainless steel bladder pumps. Monitoring well 95-A17-2 was 22 

purged and sampled using a peristaltic pump and disposable sample tubing. Monitoring well 23 

10-A17-8 was purged and sampled using a submersible pump with dedicated tubing. 24 

At AOC 10-8, AOC 10-8-B05 was purged and sampled using a disposable bailer (as noted 25 

above). JP-MW02 was purged and sampled using a submersible pump with dedicated 26 

tubing. 27 

To verify stabilization during purging, relative water levels were taken and water quality 28 

parameters including pH, specific conductivity, temperature, and turbidity were measured 29 

with a calibrated Horiba U-52 meter. The Horiba was calibrated at the beginning of each day 30 

prior to any sampling activities. In addition, dissolved oxygen and oxidation-reduction 31 
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Wastewater Treatment Plant per Installation Restoration Program (IRP) 1 

personnel. The IDW is currently being stored at the Landfill 2 Pump and Treat 2 

System area. 3 

 Personal protective equipment and garbage was disposed of as solid waste in a 4 

Sealaska dumpster. 5 

2.2 DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 6 

Groundwater monitoring events were completed in general accordance with the February 7 

2014 SAP for the four FLAO sites (Versar 2014). Deviations from the 2014 SAP for 2016 8 

were: 9 

 The 2014 SAP specifies that the wet season sampling should occur in February or 10 

March. An updated plan that has not yet been approved by Ecology specifies that the 11 

wet season sampling will occur in March or April each year. The 2016 wet season 12 

sampling was conducted in April to coordinate with other site sampling events. 13 

 AOC 8-2 – No deviations from the plan were noted. 14 

 AOC 8-4 – No deviations from the plan were noted. 15 

 AOC 9-2 – During construction of the Credit Union, the monument for 95-A17-2 16 

was destroyed and replaced. The dedicated bladder pump was broken and personnel 17 

have been unable to retrieve the broken pump. During the April 2016 and August 18 

2016 sampling events, samples were collected from 95-A17-2 using a peristaltic 19 

pump and dedicated disposable sample tubing. 20 

 AOC 10-8 – No deviations from the plan were noted.21 
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Table 2-1. Well Construction Details 

Location ID Northing WGS84 Easting WGS84 
TOC Elevation 

(ft AMSL) 
Well Depth 

(ft bgs) 
Screen Top 

(ft bgs) 
Screen Bottom 

(ft bgs) 
Completion 

Date 
Building 4131 AOC-8-2 

4131-MW01 5215634.5 529115.8 266.57 37.5 27.5 37.5 21-Feb-05 
4131-MW02 5215643.6 529095.4 265.39 33 23 33 23-Feb-05 
4131-MW03 5215656.6 529118.6 267.42 34 24 34 22-Feb-05 
4131-MW04 5215614.5 529085.2 264.98 34 23 33 22-Dec-05 
4131-MW05 5215644.6 529058.4 264.49 34 23 33 20-Dec-05 
4131-MW06 5215676.9 529079.3 266.45 35 23 33 20-Dec-05 

Building A0111 AOC-8-4 
A0111-MW04 5218894.39 529498.24 230.88 28.5 17 27 19-Dec-05 
A0111-MW05 5218864.97 529469.978 230.84 29 17 27 19-Dec-05 
A0111-MW06 5218832.28 529534.8 227.69 29 19 29 5-Mar-10 
A0111-MW07 5218911.85 529523.91 230.88 30 20 30 5-Mar-10 
A0111-MW08 5218871.71 529489.3 231.24 30 20 30 5-Mar-10 

Building A1033 AOC 9-2 
95-A17-1 5219211.8 530441.04 236.9 42.5 27.1 42.1 18-Aug-95 
95-A17-2 5219199.78 530377.39 235.9 42.2 27.0 42.0 17-Aug-95 
95-A17-3a 5219229.15 530377.99 235.9 44.5 29.3 44.3 17-Aug-95 
95-A17-4 5219240.22 530396.92 236.8 42.5 26.6 42.0 18-Aug-95 
96-A17-5 5219268.15 530331.27 233.9 45.0 29.8 44.8 22-Jan-96 
96-A17-6 5219288.6 530365.07 235.1 45.0 29.8 44.8 22-Jan-96 
07-A17-7 5219226 530335 233.2 37 22 37 21-Jun-07 
10-A17-8 5219219.2 530397.6 235.8 39 29 39 8-Oct-10 

Building 3034 - GAAF Fuel Facility AOC 10-8 
AOC 10-8-B05 5214424.454 530833.657 281.39 47.5 37.5 47.5 1-May-05 

JP-MW-01 5214386.4 530828.5 281.56 51.7 39.6 49.6 27-May-93 
JP-MW-02 5214452.6 530794.3 279.33 50.0 39.2 49.2 27-May-93 
JP-MW-03 5214456.9 530848.1 280.7 50.3 39.6 49.6 25-May-93 
JP-MW-04 5214433 530832.67 281.12 51.3 40.8 50.8 27-May-93 

Notes: 
TOC – Top of casing 
ft AMSL – Feet above mean sea level 
ft bgs – Feet below ground surface 
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3 RESULTS AND DISCUSSION 1 

3.1 BUILDING 4131 FORMER UST SITE (AOC 8-2) 2 

Groundwater level and TPH-D concentration iso-contour lines are presented on Figure 3-1 3 

(April) and Figure 3-2 (August). Due to perceived inaccuracies in casing elevation data at 4 

wells 4131-MW01 and 4131-MW02, all site wells were resurveyed in March 2016 by AES 5 

Consultants, Inc. using a Leica 1200 GPS unit. The new elevation data collected was used in 6 

the generation of the groundwater contours. The well survey report is included as Appendix C. 7 

Table 3-1 presents depth to water measurements, TPH-D concentrations, and groundwater 8 

parameter field measurements for AOC 8-2. TPH-D concentrations are compared to 9 

Ecology’s MTCA Method A cleanup level of 500 micrograms per liter (µg/L). Appendix B 10 

contains copies of laboratory analytical reports for both groundwater sampling events. 11 

Historically, 4131-MW03 has been considered at or near the source area since it typically 12 

has the highest concentrations of TPH-D. Concentrations of TPH-D decrease to values well 13 

below MTCA cleanup levels in downgradient wells 4131-MW04 (south of 4131-MW03) 14 

and 4131-MW05 (southwest of 4131-MW03). These results are generally consistent with 15 

previous events. TPH-D concentrations detected in samples collected from monitoring wells 16 

4131-MW02 in August and 4131-MW03 during both events in 2016 were above 500 µg/L. 17 

A duplicate sample was collected during both the April and September sampling events 18 

from well 4131-MW03. Sample results are inconsistent with the primary samples from the 19 

April sampling (2,400 µg/L in the primary sample and 630 µg/L in the duplicate). The 20 

duplicate sample collected in September was consistent with the primary sample (3,100 21 

µg/L in the primary sample and 3,200 µg/L in the duplicate). More discussion on this issue 22 

can be found in Section 3.6. 23 

Figure 3-3 presents TPH-D concentrations in samples collected from monitoring wells 24 

4131-MW02 and 4131-MW03 over time. During the April sampling event, TPH-D was 25 

detected at 480 µg/L (4131-MW02) and 2,400 µg/L from 4131-MW03 (Table 3-1). During 26 

the August sampling event, TPH-D was detected at 1,700 µg/L (4131-MW02) and 27 

3,100 µg/L (4131-MW03). 28 

TPH-D has continued to exceed MTCA Method A cleanup levels in two site wells. Because 29 

of this, it is recommended that prescribed monitoring continue in 2017.30 
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 1 
Figure 3-3. TPH-D Concentration Trends in 4131-MW02 and -MW03 (AOC 8-2) 2 

 3 
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Table 3-1. AOC 8-2 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements 2 

Well ID   DTW      
(ft btoc) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) 

  Cond. DO ORP Temp 
TOC Elevation Date pH (µS/cm) (ppm) (mv) ºC 

4131-MW01 11-Apr-05 28.14 238.43 250U - - - - - 
266.57 29-Dec-05 28.22 238.35 250U - - - - - 

  4-Apr-06 24.09 242.48 250U - - - - - 
  3-Nov-06 28.69 237.88 - - - - - - 
  18-Jun-07 24.88 241.69 - - - - - - 
  16-Nov-07 27.86 238.71 - - - - - - 
  26-Mar-08 25.23 241.34 - - - - - - 
  25-Aug-08 28.00 238.57 - - - - - - 
  2-Mar-09 26.82 239.75 - - - - - - 
  25-Aug-09 28.15 238.42 - - - - - - 
  22-Feb-10 26.2 240.37 - - - - - - 
  23-Aug-10 27.18 239.39 - - - - - - 
  22-Feb-11 24.7 241.87 - - - - - - 
  8-Sep-11 26.14 240.43 - - - - - - 
  6-Mar-12 25.44 241.13 - - - - - - 
  15-Aug-12 26 240.57 - - - - - - 
  20-Feb-13 25.19 241.38 - - - - - - 
  12-Aug-13 26.75 239.82 - - - - - - 
  13-Mar-14 23.95 242.62 - - - - - - 
  22-Sep-14 26.19 240.38 - - - - - - 
  27-Apr-15 24.59 241.98 - - - - - - 
  3-Sep-15 27.26 239.31 - - - - - - 
  19-Apr-16 21.61 244.96 - - - - - - 
  18-Aug-16 25.47 241.10 - - - - - - 

4131-MW02 11-Apr-05 26.95 238.44 3,700 - - - - - 
265.39 29-Dec-05 27.04 238.35 3,200 - - - - - 

  4-Apr-06 22.99 242.40 890 - - - - - 
  3-Nov-06 27.55 237.84 2,800 6.37 0.37 - - 13.00 
  18-Jun-07 23.74 241.65 2,200 5.94 0.15 - - 12.40 

  16-Nov-07 26.69 238.70 3,800J 7.50 0.32 0.66 - 12.80 
  26-Mar-08 24.05 241.34 2,100 7.19 0.17 2.75 11 161.00 
  25-Aug-08 26.85 238.54 1,750 7.02 0.31 1.02 29 12.78 
  2-Mar-09 25.67 239.72 2,730 6.37 0.23 0.55 - 12.68 
  25-Aug-09 26.96 238.43 3,760 6.24 0.31 0.56 41 12.70 

Duplicate 25-Aug-09 26.96 238.43 3,430 6.24 0.31 0.56 41 12.70 
  22-Feb-10 25.00 240.39 3,900 6.59 0.27 0.44 35 12.50 

Duplicate 22-Feb-10 25.00 240.39 3,200 6.59 0.27 0.44 35 12.50 
  23-Aug-10 26.00 239.39 120U* 5.59 0.11 7.49 308 13.10 
  22-Feb-11 23.62 241.77 1,400 6.14 0.17 1.17 - 11.90 
  8-Sep-11 25.00 240.39 2,300 5.19 0.19 - 209 12.20 

Duplicate 8-Sep-11 25.00 240.39 2,200 5.19 0.19 - 209 12.20 
  6-Mar-12 24.26 241.13 3,900 7.05 - 0.32 16 12.30 
  15-Aug-12 24.98 240.41 2,200 7.74 - 0.43 11 12.80 
  20-Feb-13 24.10 241.29 1,400 7.62 - 5.07 23 13.20 
  12-Aug-13 25.60 239.79 1,600 6.52 0.21 0.38 25 11.90 
  13-Mar-14 22.95 242.44 680 5.90 0.11 4.06 28 12.00 

  3 
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Table 3-1. AOC 8-2 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID   DTW      
(ft btoc) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) 

  Cond. DO ORP Temp 
TOC Elevation Date pH (µS/cm) (ppm) (mv) ºC 

4131-MW02 22-Sep-14 24.98 240.41 1,400 6.30 0.16 1.40 26 12.80 
Cont. 27-Apr-15 23.41 241.98 1,400 6.26 0.18 6.10 72 12.93 

  3-Sep-15 26.11 239.28 1,600 5.77 0.24 0.00 80 14.00 
Duplicate 3-Sep-15 26.11 239.28 1,900 5.77 0.24 0.00 80 14.00 

  20-Apr-16 20.49 244.90 480Y 6.37 0.132 3.31 115 14..50 
  18-Aug-16 24.36 241.03 1,700Y 6.45 0.393 0.83 -22 13.17 

4131-MW03 11-Apr-05 28.22 239.20 430 - - - - - 
267.42 29-Dec-05 25.00 242.42 850,000 - - - - - 

  4-Apr-06 24.73 242.69 1,500 - - - - - 
  3-Nov-06 29.48 237.94 106,000J 5.83 0.35 - - 13.00 
  18-Jun-07 25.10 242.32 23,000 6.16 0.28 - - 12.60 
  16-Nov-07 28.07 239.35 25,000J - - - - - 

  26-Mar-08 24.61 242.81 8,000 - - - - - 
  25-Aug-08 27.62 239.80 12,800 6.92 0.27 1.15 61 13.43 
  2-Mar-09 25.45 241.97 24,300 6.27 0.19 0.56 - 12.80 
  25-Aug-09 26.22 241.20 8,660 6.10 0.19 0.72 217 12.90 
  22-Feb-10 24.55 242.87 23,000 6.18 0.18 2.32 114 12.50 
  23-Aug-10 25.68 241.74 4,800* 5.98 0.28 0.46 141 12.60 
  22-Feb-11 24.50 242.92 5,200 6.04 0.18 1.64 - 11.90 
 8-Sep-11 25.55 241.87 4,900 4.96 0.15 1.64 -105 12.90 
 6-Mar-12 24.65 242.77 2,600 7.05 - 2.59 47 11.20 

Duplicate 6-Mar-12 24.65 242.77 5,600 7.05 - 2.59 47 11.20 
  15-Aug-12 25.64 241.78 3,200 7.28 - 2.04 30 12.40 
  20-Feb-13 24.94 242.48 1,000 7.16 - 2.39 35 12.40 
  12-Aug-13 27.20 240.22 4,300 6.19 0.13 0.39 45 12.50 
  13-Mar-14 24.25 243.17 2,400 6.08 0.16 3.63 44 12.20 
  22-Sep-14 26.76 240.66 8,100 Pumped Dry 
  27-Apr-15 24.80 242.62 690 6.04 0.17 8.01 -9 12.90 

Duplicate 27-Apr-15 24.80 242.62 990 6.04 0.17 8.01 -9 12.90 
  3-Sep-15 27.98 239.44 3,100 6.30 0.24 0.00 -25 13.23 
  20-Apr-16 22.45 244.97 2,400Y 6.27 0.134 1.88 -58 15.23 

Duplicate 20-Apr-16 22.45 244.97 630Y 6.27 0.134 1.88 -58 15.23 
  18-Aug-16 26.23 241.19 3,100Y 6.13 0.288 0.47 -44 13.4 

Duplicate 18-Aug-16 26.23 241.19 3,200Y 6.13 0.288 0.47 -44 13.4 
4131-MW04 29-Dec-05 26.64 238.34 1,200 - - - - - 

264.98 4-Apr-06 22.59 242.39 250U - - - - - 
  3-Nov-06 27.17 237.81 100U 6.25 0.10 - - 13.20 
  18-Jun-07 23.34 241.64 100U 6.20 0.08 - - 12.60 

  16-Nov-07 26.31 238.67 100UJ 7.09 0.08 6.78 - 13.40 
  21-Mar-08 23.70 241.28 100U 7.24 0.09 7.39 280 11.90 
  25-Aug-08 26.48 238.50 100U 6.06 0.09 7.81 307 12.18 
  2-Mar-09 25.31 239.67 100U 5.61 0.07 8.11 - 12.70 
  25-Aug-09 26.60 238.38 100U 5.30 0.08 7.67 200 11.90 
  22-Feb-10 24.67 240.31 120U 6.70 0.07 8.43 210 12.80 
  25-Aug-09 26.60 238.38 100U 5.30 0.08 7.67 200 11.90 
  23-Aug-10 25.65 239.33 120U 5.73 0.09 7.12 365 12.60 
  22-Feb-11 23.23 241.75 120U 6.11 0.06 7.77 - 12.30 
  8-Sep-11 24.45 240.53 130 4.38 0.08 - 146 12.60 
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Table 3-1. AOC 8-2 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID   DTW      
(ft btoc) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) 

  Cond. DO ORP Temp 
TOC Elevation Date pH (µS/cm) (ppm) (mv) ºC 

4131-MW04 6-Mar-12 23.90 241.08 120U 7.04 - 7.51 25 12.70 
Cont. 15-Aug-12 25.60 239.38 120U 7.48 - 6.74 21 12.40 

  20-Feb-13 23.90 241.08 100U 7.69 - 6.78 13 12.30 
  12-Aug-13 25.30 239.68 100U 6.16 0.07 8.58 42 12.30 
  13-Mar-14 22.60 242.38 100U 6.36 0.07 9.67 28 12.80 
  22-Sep-14 24.60 240.38 15J 6.20 0.08 9.00 240 13.30 
  27-Apr-15 23.06 241.92 22J 6.17 0.09 10.60 189 12.97 
  3-Sep-15 25.75 239.23 19J 5.54 0.11 8.30 195 14.14 
  21-Apr-16 20.08 244.90 36J 6.41 0.128 5.83 211 14.53 
  18-Aug-16 23.97 241.01 12J 6.07 0.255 5.09 225 13.73 

4131-MW05 29-Dec-05 26.10 238.39 250U - - - - - 
264.49 4-Apr-06 22.04 242.45 250U - - - - - 

  3-Nov-06 26.62 237.87 100U 6.38 0.12 - - 13.50 
  18-Jun-07 22.81 241.68 100U 6.45 0.10 - - 13.30 

  16-Nov-07 25.78 238.71 100UJ 7.53 0.11 9.36 - 13.50 
  21-Mar-08 23.16 241.33 100U 7.32 0.10 7.99 153 12.60 
  25-Aug-08 25.93 238.56 100U 7.60 0.11 8.64 201 13.00 
  2-Mar-09 24.75 239.74 100U 6.15 0.09 7.95 - 13.20 
  25-Aug-09 26.07 238.42 100U 6.49 0.11 8.22 142 13.30 
  22-Feb-10 24.15 240.34 120U 6.63 0.09 7.67 215 13.20 
  23-Aug-10 25.14 239.35 11,000* 5.49 0.16 1.74 -33 13.00 
  22-Feb-11 22.65 241.84 120U 6.29 0.10 7.41 - 13.10 
  8-Sep-11 24.09 240.40 120U 4.91 0.10 - 346 13.00 
  6-Mar-12 26.36 238.13 120U 7.04 - 7.45 17 13.10 
  15-Aug-12 24.50 239.99 120U 7.81 - 5.83 8 13.10 

Duplicate 15-Aug-12 24.50 239.99 120U 7.81 - 5.83 8 13.10 
  20-Feb-13 23.19 241.30 100U 7.84 - 6.70 7 12.90 
  12-Aug-13 24.72 239.77 100U 6.44 0.08 9.01 31 12.60 
  13-Mar-14 22.50 241.99 100U 6.51 0.12 9.30 21 13.00 
  22-Sep-14 24.08 240.41 15J 6.40 0.10 9.50 255 13.50 
  27-Apr-15 22.54 241.95 16J 6.40 0.14 10.29 208 13.32 
  3-Sep-15 25.21 239.28 28J 6.00 0.15 8.89 150 14.60 
  21-Apr-16 19.60 244.89 26J 5.8 0.139 6.04 233 14.49 
  18-Aug-16 23.44 241.05 12J 6.33 0.293 5.27 227 13.72 

4131-MW06 29-Dec-05 24.97 241.48 250U - - - - - 
266.45 4-Apr-06 23.98 242.47 250U - - - - - 

  3-Nov-06 28.50 237.95 - - - - - - 
  18-Jun-07 24.75 241.70 - - - - - - 
  16-Nov-07 27.64 238.81 - - - - - - 
  21-Mar-08 25.06 241.39 - - - - - - 
  25-Aug-08 27.62 238.83 - - - - - - 
  2-Mar-09 25.51 240.94 - - - - - - 
  25-Aug-09 27.58 238.87 - - - - - - 
  22-Feb-10 25.20 241.25 - - - - - - 
  23-Aug-10 25.70 240.75 - - - - - - 
  22-Feb-11 24.50 241.95 - - - - - - 
  8-Sep-11 25.56 240.89 - - - - - - 
  6-Mar-12 25.17 241.28 - - - - - - 
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Table 3-1. AOC 8-2 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID   DTW      
(ft btoc) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) 

  Cond. DO ORP Temp 
TOC Elevation Date pH (µS/cm) (ppm) (mv) ºC 

4131-MW06  15-Aug-12 26.62 239.83 - - - - - - 
Cont.  20-Feb-13 25.05 241.40 - - - - - - 

  12-Aug-13 25.62 240.83 - - - - - - 
  13-Mar-14 24.00 242.45 - - - - - - 
  22-Sep-14 25.64 240.81 - - - - - - 
  27-Apr-15 24.47 241.98 - - - - - - 
  3-Sep-15 26.51 239.94 - - - - - - 
  19-Apr-16 21.55 244.90 - - - - - - 
  18-Aug-16 25.35 241.10 - - - - - - 

MTCA Method A Cleanup Level   500           
Notes:    

TOC = Top of casing   
DTW (ft btoc) = Depth to water (feet below top of casing). Static DTW collected prior to purging beginning in 2015 

GWELEV (ft AMSL) = Groundwater elevation (feet above mean sea level)  
TPH-D (µg/L) = Diesel range total petroleum hydrocarbons (micrograms per liter)  
Cond. (µS/cm) = Conductivity (microsiemens per centimeter)  

DO (ppm) = Dissolved oxygen (parts per million)  
ORP (mv) = Oxygen / reduction potential (millivolts)  

Temp. (ºC) = Temperature (degrees celsius)  
BOLD = Analyte detected at or above laboratory practical quantification limit  
BOLD = TPH-D detected at or above MTCA Method A cleanup level of 500 µg/L 

J = Value estimated   
U = Analyte not detected above practical quantification limit reported  
- = No data, not applicable  
*= It is suspected that three samples were mislabeled.  The sample collected from well 4131-MW02 

 was labelled as 4131-MW03.  The sample collected from well 4131-MW03 was labelled as  

 4131-MW05, and the sample collected from well 4131-MW05 was labelled as 4131-MW02. 

 3 
  4 
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3.2 BUILDING A0111 FORMER UST SITE (AOC 8-4) 1 

Groundwater level and TPH-D concentration iso-contour lines for the April and August 2 

sampling events are presented on Figures 3-4 and 3-5, respectively. Table 3-2 presents depth 3 

to water measurements, TPH-D concentrations, and groundwater parameter field 4 

measurements. Appendix B contains copies of laboratory analytical reports for both 5 

groundwater sampling events. 6 

Historically, A0111-MW02 had been considered at or near the source since it consistently 7 

had the highest detected concentrations of TPH-D in any onsite monitoring wells ranging 8 

from 791 µg/L to 7,600 µg/L. However, A0111-MW02 was one of the three wells 9 

decommissioned in 2010 during construction activities of the chemical battalion 10 

administration building.  11 

TPH-D was detected at 56 µg/L (A0111-MW04), 100 µg/L (A0111-MW05), 25 µg/L 12 

(A0111-MW06), 34 µg/L (A0111-MW07) and 250 µg/L (A0111-MW08) during the April 13 

sampling event. TPH-D was detected at 310 µg/L (A0111-MW04), 23 µg/L (A0111-14 

MW06), 31 µg/L (A0111-MW07) and 400 µg/L (A0111-MW08) during the August 15 

sampling event. Well A0111-MW05 was not sampled in August per the SAP. Figure 3-6 16 

presents TPH-D concentration trends in monitoring wells at AOC 8-4 over time. 17 

TPH-D concentrations have not exceeded MTCA Method A cleanup levels at this site over 18 

the past four semiannual sampling events (2 years). Because of this, it is recommended that 19 

monitoring at this site be discontinued. If approved, the FLAO sites Groundwater 20 

Monitoring Plan will be updated to eliminate the site from monitoring and a request for site 21 

closure will be presented to Ecology. 22 

  23 
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Figure 3-6. TPH-D Concentration Trends in AO111-MW01, -MW02, -MW04, and -MW08 (AOC 8-4) 1 

 2 
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Table 3-2. AOC 8-4 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements  2 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL)

TPH-D 
(µg/L) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm)

ORP
(mv) 

Temp 
ºC 

A0111-MW01 
101.64 

(Decommissioned) 

14-Apr-05 19.95 81.69 1,500 - - - - - 

27-Dec-05 19.56 82.08 250U - - - - - 

7-Apr-06 18.79 82.85 490 - - - - - 

2-Nov-06 22.52 79.12 1,600 6.01 0.20 - - 13.10 

19-Jun-07 19.45 82.19 640 5.41 0.11 - - 12.90 

16-Nov-07 20.99 80.65 1,300J 6.90 0.17 0.41 - 13.20 

28-Mar-08 19.03 82.61 460 6.55 0.13 1.80 207 11.30 

8-Sep-08 21.57 80.07 437 6.60 0.18 0.47 79 12.65 

2-Mar-09 19.97 81.67 723 5.85 0.14 0.26 91 12.40 

26-Aug-09 21.70 79.94 678 5.73 0.18 0.40 118 12.80 

19-Feb-10 -1/ - 1,300 - - - - - 

A0111-MW02 
102.02 

(Decommissioned) 

14-Apr-05 20.23 81.79 5,400 - - - - - 

27-Dec-05 20.21 81.81 3,300 - - - - - 

7-Apr-06 19.18 82.84 7,600 - - - - - 

2-Nov-06 22.73 79.29 1,200 6.93 0.21 - - 12.70 

19-Jun-07 19.83 82.19 4,300 5.43 0.12 - - 12.30 

16-Nov-07 21.34 80.68 1,800J 6.86 0.21 - - 13.00 

28-Mar-08 19.45 82.57 3,300 6.31 0.12 0.62 158 11.60 

8-Sep-08 21.72 80.3 791 6.80 0.17 0.51 -7 12.35 

2-Mar-09 20.29 81.73 4,480 5.49 0.10 0.45 60 12.60 

26-Aug-09 21.80 80.22 1,250 5.63 0.19 0.23 15 12.70 

17-Feb-10 19.03 82.99 5,200 4.30 0.11 0.75 165 12.00 

A0111-MW03 
100 

(Decommissioned) 

14-Apr-05 18.17 81.83 250U - - - - - 

27-Dec-05 18.05 81.95 250U - - - - - 

7-Apr-06 17.08 82.92 250U - - - - - 

2-Nov-06 20.80 79.2 - - - - - - 

19-Jun-07 17.78 82.22 - - - - - - 

16-Nov-07 19.25 80.75 - - - - - - 

28-Mar-08 17.39 82.61 - - - - - - 

8-Sep-08 19.61 80.39 - - - - - - 

2-Mar-09 18.25 81.75 - - - - - - 

26-Aug-09 19.84 80.16 - - - - - - 

17-Feb-10 16.97 83.03 - - - - - - 

A0111-MW04 
230.88 

27-Dec-05 20.18 81.93 860 - - - - - 

7-Apr-06 19.34 82.77 420 - - - - - 

2-Nov-06 23.21 78.9 780 6.10 0.19 - - 13.00 

19-Jun-07 20.00 82.11 290 5.54 0.10 - - 12.10 

16-Nov-07 21.70 80.41 1,700J 6.88 0.16 - - 13.20 

28-Mar-08 19.61 82.5 100U 6.40 0.09 6.91 257 11.70 

8-Sep-08 22.20 79.91 366 6.03 0.16 1.02 160 13.38 
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Table 3-2. AOC 8-4 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL)

TPH-D 
(µg/L) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm)

ORP
(mv) 

Temp 
ºC 

A0111-MW04 
230.88 

(continued) 

2-Mar-09 20.52 81.59 414 6.00 0.12 1.87 191 12.40 

26-Aug-09 22.28 205.10 1,040 5.38 0.49 0.45 89 12.80 

17-Feb-10 19.21 208.17 120U 4.51 0.09 6.59 239 12.20 

24-Aug-10 21.42 205.96 730 Well pumped dry 

23-Feb-11 18.87 208.51 No sample collected 

2-Jun-11 19.20 208.27 - - - - - - 

8-Sep-11 21.58 205.89 820 5.66 0.25 1.92 198 15.30 

6-Mar-12 19.59 207.88 250 - - - - - 

16-Aug-12 21.69 205.78 910 7.09 - 3.44 37 14.10 

25-Feb-13 20.04 207.43 1,500 7.00 - 5.57 42 11.60 

13-Aug-13 22.00 208.88 690 
Water very turbid, field parameters not 

measured 

13-Mar-14 18.00 212.88 350 5.73 0.17 8.26 59.00 12.10 

11-Sep-14 21.95 208.93 1,100 Sample collected by bailer - No parameters

28-Apr-15 19.72 211.16 91J 5.83 0.19 7.55 224 12.87 

31-Aug-15 22.26 208.62 Well dry, no sample collected 

21-Apr-16 18.41 212.47 56J 5.70 0.122 7.24 232 15.25 

18-Aug-16 21.51 209.37 310Y 5.84 0.148 0.78 113 15.29 

A0111-MW05 
230.84 

27-Dec-05 20.24 81.83 250U - - - - - 

7-Apr-06 19.32 82.75 250U - - - - - 

2-Nov-06 22.88 79.19 - - - - - - 

19-Jun-07 19.97 82.1 100U 5.68 0.10 - - 11.60 

16-Nov-07 21.52 80.55 - - - - - - 

28-Mar-08 19.65 82.42 100U 6.59 0.11 6.65 254 11.40 

8-Sep-08 21.93 80.14 100U 6.42 0.11 7.34 200 12.33 

2-Mar-09 20.47 81.6 100U 6.00 0.12 6.74 359 12.80 

26-Aug-09 21.93 205.41 - - - - - - 

17-Feb-10 19.24 208.10 120U - - - - - 

27-Aug-10 21.27 206.07 120U 5.0 0.12 6.7 302 13 

23-Feb-11 18.93 208.41 No sample collected 

2-Jun-11 18.72 208.23 - - - - - - 

6-Mar-12 19.18 207.77 120U - - - - - 

16-Aug-12 21.00 205.95 - - - - - - 

25-Feb-13 19.62 207.72 - - - - - - 

13-Aug-13 22.75 208.09 - - - - - - 

13-Mar-14 17.55 213.29 100U 6.01 0.16 9.43 44.00 11.60 

11-Sep-14 21.24 209.60 - - - - - - 

28-Apr-15 19.28 211.56 29J 5.96 0.15 9.17 241 13.27 

31-Aug-15 21.51 209.33 - - - - - - 

 3 
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Table 3-2. AOC 8-4 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL)

TPH-D 
(µg/L) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm)

ORP
(mv) 

Temp 
ºC 

A0111-MW05 21-Apr-16 17.94 212.90 100Y 5.57 0.123 6.47 245 14.77 
(continued) 18-Aug-16 21.00 209.84 - - - - - - 

A0111-MW06 
227.69 

1-Mar-10 2/ 20.50 203.69 250U - - - - - 
25-Jun-10 16.65 207.54 120U 4.86 0.14 5.22 53 3/ 12.0 
24-Aug-10 18.00 206.19 120U 5.48 0.15 5.22 356 12.9 
23-Feb-11 Could not locate well 

2-Jun-11 16.92 208.29 120U 
Water very turbid, field parameters not 

measured 
8-Sep-11 19.15 206.06 170 5.87 0.18 2.02 356 12.90 

18-Nov-11 - - 120U - - - - - 
6-Mar-12 17.29 207.92 120U - - - - - 

16-Aug-12 19.12 206.09 120U 7.36 - 4.18 28.00 13.60 
25-Feb-13 17.83 207.38 100 7.00 - 5.45 42.00 11.10 
13-Aug-13 19.60 208.09 100U - - - - - 
13-Mar-14 15.70 211.99 100U 5.93 0.23 7.05 49.00 11.50 

11-Sep-14 19.53 208.16 34J Sample collected by bailer - No parameters

23-Apr-15 17.47 210.22 32J 5.96 0.14 7.78 216 12.55 

31-Aug-15 19.62 208.07 25J 5.88 0.253 3.8 190 14.09 

21-Apr-16 16.18 211.51 25J 5.30 0.138 5.02 248 14.01 

18-Aug-16 19.19 208.50 23J 6.16 0.189 3.27 212 14.42 

A0111-MW07 
230.88 

1-Mar-10 2/ 19.30 207.45 250U - - - - - 
25-Jun-10 19.97 206.78 120U 5.30 0.15 4.16 355 12.8 
24-Aug-10 21.42 205.33 120U Very turbid water, never cleared up 
23-Feb-11 Could not locate well 

2-Jun-11 19.68 208.20 120U 
Water very turbid, field parameters not 

measured 
8-Sep-11 22.10 205.78 150 5.15 0.19 1.56 340 13.8 

18-Nov-11 22.40 205.48 120U - - - - - 

6-Mar-12 20.25 207.63 120 
Water very turbid, field parameters not 

measured 

16-Aug-12 22.10 205.78 120U 
Water very turbid, field parameters not 

measured 

25-Feb-13 20.69 207.19 100U 7.27 - 4.41 30.00 11.50 

13-Aug-13 21.45 209.43 100U 
Water very turbid, field parameters not 

measured 

13-Mar-14 18.50 212.38 100U 6.09 0.22 7.19 42.00 10.80 

11-Sep-14 22.59 208.29 140J Sample collected by bailer - No parameters

27-Apr-15 20.25 210.63 42J 5.98 0.23 8.44 218 14 

31-Aug-15 22.88 208.00 68J 6.10 0.27 1.64 186 13.91 

21-Apr-16 18.79 212.09 34J 5.94 0.199 4.21 219 15.12 

18-Aug-16 22.11 208.77 31J 6.10 0.184 1.41 199 14.73 

A0111-MW08 
231.24 

1-Mar-10 2/ 18.10 209.60 340 - - - - - 

25-Jun-10 Well monument broken, casing bent 
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Table 3-2. AOC 8-4 Depth to Water Measurements, TPH-D Concentrations, and 1 
Groundwater Parameter Field Measurements (continued) 2 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL)

TPH-D 
(µg/L) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm)

ORP
(mv) 

Temp 
ºC 

A0111-MW08 24-Aug-10 21.60 206.10 12,000 - - - - - 

(continued) 23-Feb-11 Well monument and casing broken 

 
2-Jun-11 19.36 208.34 1,600 

Water very turbid, field parameters not 
measured 

 8-Sep-11 22.65 205.05 5,200 5.19 0.15 1.58 245.00 14.00 

 18-Nov-11 21.85 205.85 4,600 - - - - - 

 6-Mar-12 19.86 207.84 610 - - - - - 

 16-Aug-12 21.96 205.74 280 - - - - - 

 25-Feb-13 20.25 207.45 280 7.05 - 3.06 40.00 12.50 

 13-Aug-13 22.12 209.12 240 Well pumped dry 

 13-Mar-14 18.20 213.04 250 6.07 0.19 6.94 41.00 12.40 

 11-Sep-14 22.00 209.24 720 Sample collected by bailer - No parameters

Duplicate 11-Sep-14 22.00 209.24 590 Sample collected by bailer - No parameters

 28-Apr-15 19.94 211.30 180 5.84 0.19 6.60 231 13.53 

 1-Sep-15 22.19 209.05 350 5.84 0.18 0.10 194 15.91 

 21-Apr-16 18.61 212.63 250H 5.91 0.120 2.09 212 15.62 

 18-Aug-16 21.65 209.59 400Y 5.69 0.133 7.50 223 15.15 

MTCA Method A Cleanup Level   500           
Notes: 
1/ Monument was destroyed and casing was bent before DTW was measured. No accurate measurement could be made. Sample was 

collected using a disposable bailer. 
2/ Groundwater samples collected by Krazan and Associates after well development. 
3/ Cap was on ORP sensor, value is most likely wrong. Monitoring wells A0111-MW04 through A0111-MW08 elevations were re-

surveyed on 26 July 2011. New TOC elevations were used to measure groundwater elevations on 02 June 11. 
TOC – Top of casing 
DTW (ft bgs) – Depth to water (feet below ground surface) 
GWELEV (ft AMSL) – Groundwater elevation (feet above mean sea level) 
TPH-D (µg/L) – Diesel-range total petroleum hydrocarbons (micrograms per liter) 
Cond. (µS/cm) – Conductivity (microsiemens per centimeter) 
DO (ppm) – Dissolved oxygen (parts per million) 
ORP (mv) – Oxygen / reduction potential (millivolts) 
Temp. (ºC) – Temperature (degrees Celsius) 
BOLD – Analyte detected at or above laboratory practical quantification limit 
BOLD – Analyte detected at or above MTCA Method A cleanup level of 500 µg/L 
J – The reported result is an estimated concentration. 
U – Analyte not detected above practical quantification limit reported 
H – The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard. 
Y – The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard. 
- – No data, not applicable 

 3 
 4 

 5 
  6 
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3.3 BUILDING A1033 FORMER UST SITE (AOC 9-2) 1 

Groundwater level and TPH-G concentration iso-contour lines for the April and August 2 

sampling events are presented on Figures 3-7 and 3-8, respectively. Table 3-3 presents depth 3 

to water and groundwater parameter measurements. Table 3-4 presents TPH-G and BTEX 4 

concentrations relative to Ecology’s MTCA Method A cleanup levels. Appendix B contains 5 

copies of laboratory analytical reports for both groundwater sampling events. 6 

Historically, 95-A17-3a has been considered at or near the source area since it had the 7 

highest detected concentrations of TPH-G ranging from 1,400 µg/L (September 2014) to 8 

35,000 µg/L (March 2008). In October 2010, monitoring well 10-A17-8 was completed 9 

within the boundary of the historical UST excavation. TPH-G was detected in samples 10 

collected from 10-A17-8 ranging from 3,500 µg/L (September 2014) to 74,000 µg/L 11 

(November 2011).  12 

Samples collected from 95-A17-3a during April and August 2016 had TPH-G detected in 13 

them at an estimated 61 µg/L and 610 µg/L, respectively. TPH-G was detected at an 14 

estimated 14 µg/L (April) and an estimated 230 µg/L (August) in samples collected from 15 

10-A17-8. A duplicate sample was collected during both the April and September sampling 16 

events from well 10-A17-8. Sample results are consistent with the primary samples 17 

(estimated at 15 µg/L in April and estimated at 230 µg/L in August). 18 

Benzene concentrations detected in samples collected from 95-A17-3a during 2016 were 19 

non-detect (April) and 1.9 µg/L (August). Samples collected from 10-A17-8 had benzene 20 

detected in them at an estimated concentration of 0.14 µg/L (April) and 3 µg/L (August). A 21 

duplicate sample was collected during the April and August/September sampling events 22 

from well 10-A17-8. Sample results are consistent with the primary sample (estimated at 23 

0.14 µg/L in April and 3.1 µg/L in August). 24 

Both benzene and TPH-G were either not detected or detected below their respective 25 

cleanup levels in samples collected from all the other monitoring wells during 2016. 26 

Figure 3-9 presents TPH-G and benzene concentrations in monitoring wells at AOC 9-2 27 

over time. TPH-G and benzene have continued to exceed MTCA Method A cleanup levels 28 

in two site wells. Because of this, it is recommended that prescribed monitoring continue in 29 

2017. TPH-G and benzene concentrations at this site in 2016 were orders of magnitude 30 

lower than had been observed historically. An analysis of the data collection and operation 31 

of the AS/SVE system indicates that one possible cause of the lower than usual 32 

concentrations could be the fact that prior to September 2015, the air sparge blower was not 33 

functional for several months and may not have been operating efficiently before then. The 34 
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blower motor was replaced in September 2015. As a note, the samples collected in early 1 

September 2015 (prior to the motor replacement) were the highest TPH-G results in over 2 

2 years and BTEX components also showed a dramatic increase. An additional 3 

consideration of the unusually low contaminant concentrations is the possibility of the 2016 4 

samples being collected during or close to active air sparging. The AS system currently 5 

operates in 30 minute intervals four times per day (0:00, 6:00, 12:00 and 18:00). The April 6 

samples were collected across the 12:00 AS interval and while the AS system was shut off 7 

prior to the August samples being collected, it had run at 6:00 that day prior to the sampling. 8 

Sample results were higher in August than in April. 9 

A third possible cause of the low concentrations is that with the new air sparge blower motor 10 

installed and the system presumably running efficiently, we could be seeing mass removal 11 

of contaminants at the site while the September 2015 results could indicate contaminant 12 

rebound while the AS system was down. Regardless of the reasons behind the low 13 

contaminant concentrations, to maintain consistent conditions for future sampling events, it 14 

is proposed that future samples at AOC 9-2 be collected after the AS system has been shut 15 

down for at least 48 hours.16 
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Figure 3-9. TPH-G and Benzene Concentration Trends (AOC 9-2)  
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

95-A17-1 
236.9 

1-Aug-95 30.49 204.77 - - - - - 
1-Feb-96 24.21 211.05 - - - - - 
1-Sep-96 28.2 207.06 - - - - - 
1-Mar-97 22.8 212.46 - - - - - 
1-Aug-97 26.4 208.86 - - - - - 
1-Mar-98 24.06 211.2 - - - - - 
1-Sep-98 29.2 206.06 - - - - - 
1-Mar-99 21.1 214.16 - - - - - 
1-Aug-99 27.01 208.25 - - - - - 
1-Mar-00 23.93 211.33 - - - - - 
1-Sep-00 28.99 206.27 - - - - - 
1-Mar-01 29.51 205.75 - - - - - 
1-Aug-02 29.6 205.66 - - - - - 
28-Oct-03 30.11 205.15 - - - - - 
20-Oct-04 30.94 204.32 - - - - - 
9-Nov-05 30.51 204.75 - - - - - 
14-Jun-07 26.33 208.93 - - - - - 
21-Mar-08 26.33 208.93 - - - - - 
8-Aug-08 29.78 205.48 - - - - - 
9-Mar-09 27.57 207.69 - - - - - 

25-Aug-09 29.87 207.03 - - - - - 
22-Feb-10 26.1 210.8 - - - - - 
24-Aug-10 28.6 208.3 - - - - - 
24-Feb-11 25.1 211.8 - - - - - 
9-Sep-11 Could not locate 

14-Mar-12 25.5 211.4 - - - - - 
16-Aug-12 27.9 209 - - - - - 
21-Feb-13 24.28 212.62 - - - - - 
13-Aug-13 28.8 208.1 - - - - - 
10-Mar-14 23.6 213.3 - - - - - 
22-Sep-14 28.67 208.23 - - - - - 
21-Apr-15 25.37 211.53 - - - - - 
1-Sep-15 29.43 207.47 - - - - - 

18-Apr-16 21.03 215.87 - - - - - 
18-Aug-16 28.01 208.89 - - - - - 

95-A17-2 
235.9 

1-Aug-95 30.2 204.59 - - - - - 
1-Feb-96 24.24 210.55 - - - - - 
1-Sep-96 27.71 207.08 - - - - - 
1-Mar-97 22.34 212.45 - - - - - 
1-Aug-97 26.08 208.71 - - - - - 
1-Mar-98 23.82 210.97 - - - - - 
1-Sep-98 28.7 206.09 - - - - - 
1-Mar-99 20.6 214.19 - - - - - 
1-Aug-99 26.55 208.24 - - - - - 
1-Mar-00 23.49 211.30 - - - - - 
1-Sep-00 28.51 206.28 - - - - - 
1-Mar-01 29.09 205.70 - - - - - 
1-Aug-02 28.92 205.87 - - - - - 
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued) 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

95-A17-2 
235.9 

(continued) 

28-Oct-03 29.65 205.14 - - - - - 
28-Apr-04 27.97 206.82 - - - - - 
20-Oct-04 30.47 204.32 - - - - - 
9-Nov-05 30 204.79 - - - - - 
31-Oct-06 30.38 204.41 6.89 0.155 - - 13.30 
14-Jun-07 26.03 208.76 6.90 0.153 - - 13.30 
21-Mar-08 26.02 208.77 7.32 0.139 - - 12.43 
8-Aug-08 29.37 205.42 7.19 0.114 1.45 195.33 12.57 
9-Mar-09 27.21 207.58 7.24 0.124 0.62 148.75 13.33 

25-Aug-09 29.49 206.41 6.66 0.106 0.76 252.00 13.10 
22-Feb-10 25.5 210.40 - 1/ - - - - 
24-Aug-10 27.82 208.08 - 1/ - - - - 
24-Feb-11 24.4 211.50 5.48 1/ 0.126 3.06 - 12.80 
9-Sep-11 27.25 208.65 6.27 0.111 3.60 230.00 16.00 

14-Mar-12 24.73 211.17 - - 5.96 26.00 11.20 
16-Aug-12 27.03 208.87 - - - - - 
21-Feb-13 25.37 210.53 7.45 - 5.07 23.00 13.20 
13-Aug-13 28.4 207.50 6.60 0.176 0.47 24.00 13.60 
10-Mar-14 Low water level, unable to collect sample 
22-Sep-14 27.7 208.20 6.50 0.147 5.90 173.00 17.20 
23-Apr-15 24.56 211.34 6.26 0.191 8.30 206 14.71 
1-Sep-15 28.38 207.52 6.49 0.196 9.40 125 16.83 

18-Apr-16 22.09 213.81 6.44 0.173 5.83 170 18.73 
18-Aug-16 27.15 208.75 6.82 0.161 7.03 168 17.34 

95-A17-3a 
235.9 

1-Aug-95 30.41 204.81 - - - - - 
1-Feb-96 24.65 210.57 - - - - - 
1-Sep-96 28.06 207.16 - - - - - 
1-Mar-97 22.31 212.91 - - - - - 
1-Aug-97 26.1 209.12 - - - - - 
1-Mar-98 23.51 211.71 - - - - - 
1-Sep-98 28.7 206.52 - - - - - 
1-Mar-99 20 215.22 - - - - - 
1-Aug-99 26.44 208.78 - - - - - 
1-Mar-00 23.16 212.06 - - - - - 
1-Sep-00 28.54 206.68 - - - - - 
1-Mar-01 29.51 205.71 - - - - - 
1-Aug-02 29.14 206.08 - - - - - 
30-Jun-03 28.94 206.28 - - - - - 
28-Oct-03 29.85 205.37 - - - - - 
28-Apr-04 28.06 207.16 - - - - - 
20-Oct-04 30.88 204.34 - - - - - 
24-May-05 28.75 206.47 - - - - - 
9-Nov-05 30.32 204.90 - - - - - 
14-Jun-06 26.99 208.23 - - - - - 
31-Oct-06 30.86 204.36 6.49 0.253 - - 12.60 
14-Jun-07 26.09 209.13 6.51 0.252 - - 12.60 
21-Nov-07 29.21 206.01 6.05 0.205 - - 13.00 
21-Mar-08 26 209.22 7.35 0.237 0.70 - 12.37 
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued) 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

95-A17-3a 
235.9 

(continued) 

8-Aug-08 29.42 205.80 7.16 0.214 0.97 -25.75 12.28 
9-Mar-09 27.07 208.15 7.04 0.227 0.71 -177.00 12.88 

25-Aug-09 29.46 206.44 6.03 0.199 0.77 233.00 13.10 
22-Feb-10 25.6 210.30 6.52 0.205 0.47 -196.00 12.80 
23-Aug-10 29.1 206.80 4.80 0.200 1.17 -125.00 13.10 
24-Feb-11 24.55 211.35 5.86 0.191 0.73 - 13.00 
9-Sep-11 27.62 208.28 6.07 0.177 4.87 -98.00 14.40 

14-Mar-12 24.85 211.05 - - - - - 
16-Aug-12 27.47 208.43 - - - - - 
21-Feb-13 25.66 210.24 - - - - - 
13-Aug-13 27.85 208.05 - - - - - 
14-Mar-14 22.9 213.00 6.36 0.223 7.70 26.00 13.60 
23-Sep-14 28.07 207.83 6.30 0.147 2.90 42.00 14.70 
22-Apr-15 24.96 210.94 6.5 0.329 5.20 0 14.5 
2-Sep-15 28.96 206.94 6.57 0.403 0.0 -56 15.50 

18-Apr-16 21.43 214.47 6.32 0.212 3.38 -79 16.6 
18-Aug-16 27.8 208.10 6.55 0.230 0.99 63 16.7 

95-A17-4 
236.8 

1-Aug-95 29.91 205.24 - - - - - 
1-Feb-96 23.65 211.50 - - - - - 
1-Sep-96 27.56 207.59 - - - - - 
1-Mar-97 21.75 213.40 - - - - - 
1-Aug-97 25.85 209.30 - - - - - 
1-Mar-98 23.35 211.80 - - - - - 
1-Sep-98 28.7 206.45 - - - - - 
1-Mar-99 19.7 215.45 - - - - - 
1-Aug-99 26.33 208.82 - - - - - 
1-Mar-00 22.93 212.22 - - - - - 
1-Sep-00 28.1 207.05 - - - - - 
1-Mar-01 29.05 206.10 - - - - - 
1-Aug-02 29.04 206.11 - - - - - 
28-Oct-03 29.51 205.64 - - - - - 
20-Oct-04 30.5 204.65 - - - - - 
9-Nov-05 29.8 205.35 - - - - - 
14-Jun-07 25.72 209.43 - - - - - 
21-Mar-08 25.77 209.38 6.15 0.13 - - 14.37 
8-Aug-08 29.31 205.84 7.15 0.14 6.81 130.00 12.00 
9-Mar-09 26.91 208.24 7.12 0.14 7.03 228.25 13.83 

25-Aug-09 29.32 207.48 - - - - - 
21-Feb-10 25.38 211.42 5.95 0.14 4.97 285.00 13.30 
24-Aug-10 27.95 208.85 - - - - - 
24-Feb-11 24.37 212.43 6.01 0.14 6.91 - 13.30 
9-Sep-11 27.45 209.35 6.09 0.13 5.90 353.00 14.30 

14-Mar-12 24.89 211.91 - - 6.36 26.00 11.20 
16-Aug-12 27.29 209.51 - - - - - 
21-Feb-13 25.49 211.31 6.69 - 6.47 -146.00 13.50 
13-Aug-13 27.85 208.95 - - - - - 

 2 
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued) 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

95-A17-4 
236.8 

(continued) 

14-Mar-14 22.5 214.30 6.26 0.18 8.55 32.00 13.50 
23-Sep-14 27.99 208.81 - - - - - 
22-Apr-15 24.76 212.04 6.31 0.18 9.4 206 14.4 
1-Sep-15 28.82 207.98 - - - - - 

18-Apr-16 22.42 214.38 6.46 0.16 5.39 191 18.11 
18-Aug-16 27.39 209.41 - - - - - 

96-A17-5 
233.9 

1-Feb-96 22.44 211.14 - - - - - 
1-Sep-96 26.2 207.38 - - - - - 
1-Mar-97 20.75 212.83 - - - - - 
1-Aug-97 24.6 208.98 - - - - - 
1-Mar-98 22.25 211.33 - - - - - 
1-Sep-98 27.3 206.28 - - - - - 
1-Mar-99 18.9 214.68 - - - - - 
1-Aug-99 25.05 208.53 - - - - - 
1-Mar-00 21.92 211.66 - - - - - 
1-Sep-00 27.07 206.51 - - - - - 
1-Mar-01 27.76 205.82 - - - - - 
1-Aug-02 27.68 205.90 - - - - - 
28-Oct-03 28.3 205.28 - - - - - 
9-Nov-05 28.47 205.11 - - - - - 
14-Jun-07 24.47 209.11 - - - - - 
21-Mar-08 24.48 209.10 - - - - - 
8-Aug-08 27.93 205.65 - - - - - 
9-Mar-09 25.71 207.87 - - - - - 

25-Aug-09 28.03 205.87 - - - - - 
21-Feb-10 24.29 209.61 - - - - - 
24-Aug-10 26.66 207.24 - - - - - 
24-Feb-11 23.26 210.64 - - - - - 
9-Sep-11 26.15 207.75 - - - - - 

14-Mar-12 25.7 208.20 - - - - - 
16-Aug-12 26.01 207.89 - - - - - 
21-Feb-13 24.28 209.62 - - - - - 
13-Aug-13 26.93 206.97 - - - - - 
10-Mar-14 21.85 212.05 - - - - - 
23-Sep-14 26.66 207.24 - - - - - 
21-Apr-15 23.57 210.33 - - - - - 
1-Sep-15 27.51 206.39 - - - - - 

18-Apr-16 21.36 212.54 - - - - - 
18-Aug-16 28.04 205.86 - - - - - 

96-A17-6 
235.1 

1-Feb-96 22.95 209.66 - - - - - 
1-Mar-01 28.18 204.43 - - - - - 
28-Oct-03 27.25 205.36 - - - - - 
9-Nov-05 27.41 205.20 - - - - - 
14-Jun-07 23.41 209.20 - - - - - 
21-Mar-08 23.43 209.18 - - - - - 
8-Aug-08 26.91 205.70 - - - - - 
9-Mar-09 24.62 207.99 - - - - - 

25-Aug-09 26.98 208.12 - - - - - 
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued) 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

96-A17-6 
235.1 

(continued) 

21-Feb-10 23.2 211.90 - - - - - 
24-Aug-10 25.5 209.60 - - - - - 
25-Feb-11 22.14 212.96 - - - - - 
9-Sep-11 25.11 209.99 - - - - - 

14-Mar-12 22.56 212.54 - - - - - 
16-Aug-12 24.93 210.17 - - - - - 
21-Feb-13 23.2 211.90 - - - - - 
13-Aug-13 25.85 209.25 - - - - - 
10-Mar-14 20.6 214.50 - - - - - 
23-Sep-14 26.59 208.51 - - - - - 
21-Apr-15 22.48 212.62 - - - - - 
1-Sep-15 28.5 206.60 - - - - - 

18-Apr-16 20.26 214.84 - - - - - 
18-Aug-16 26.11 208.99 - - - - - 

07-A17-7 
233.2 

16-Nov-07 27.85 206.20 7.27 0.170 - - 12.80 
26-Mar-08 24.88 209.17 7.18 0.138 0.79 38.33 12.67 
26-Aug-08 28.33 205.72 7.25 0.161 0.35 -158.25 12.85 
3-Mar-09 26.09 207.96 - - - - - 

25-Aug-09 28.46 204.74 6.70 0.132 0.23 172 13.20 
21-Feb-10 24.30 208.90 5.82 0.067 0.24 131 11.9 
24-Aug-10 26.71 206.49 5.64 0.132 0.37 76 14.1 
24-Feb-11 23.20 210.00 5.24 0.038 5.66 - 10.6 
9-Sep-11 26.20 207.00 6.05 0.125 1.82 243 16.5 

14-Mar-12 23.63 209.57 - - 6.8 26 9.5 
16-Aug-12 26.02 207.18 7.34 - 1.06 28 18.6 
21-Feb-13 24.28 208.92 7.48 - 2.49 22 9.9 
13-Aug-13 27.00 206.20 5.97 0.099 0.59 57 13.3 
14-Mar-14 21.45 211.75 5.97 0.059 6.3 46 11.6 
23-Sep-14 26.74 206.46 6.2 0.101 2 2 14 
22-Apr-15 23.60 209.60 6.17 0.130 4.9 28 12.8 
2-Sep-15 27.46 205.74 6.55 0.180 0.0 49 14.85 

18-Apr-16 21.43 211.77 6.8 0.149 0.47 -84 13.36 
18-Aug-16 25.00 208.20 5.75 0.123 0.67 16 13.8 

10-A17-8 
235.8 

29-Nov-10 26.87 208.93 - - - - - 
25-Feb-11 24.30 211.50 - - - - - 
9-Sep-11 26.68 209.12 5.82 0.208 1.99 230 16 

18-Nov-11 29.00 206.80 - - - - - 
14-Mar-12 24.81 210.99 - - - - - 
16-Aug-12 27.18 208.62 - - - - - 
21-Feb-13 25.53 210.27 - - - - - 
13-Aug-13 28.02 207.78 6.6 0.176 0.48 24 13.6 
10-Mar-14 22.85 212.95 6.01 - 2 47 14.7 
22-Sep-14 27.13 208.67 6.4 0.159 4.4 -21 18.9 

Duplicate 22-Sep-14 27.13 208.67 6.4 0.159 4.4 -21 18.9 
 22-Apr-15 24.72 211.08 6.43 0.297 4.53 -11 17.3 

Duplicate 22-Apr-15 24.72 211.08 6.43 0.297 4.53 -11 17.3 
 1-Sep-15 28.39 207.41 6.31 0.371 3.40 -35 19.54 

Duplicate 1-Sep-15 28.39 207.41 6.31 0.371 3.40 -35 19.54 
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Table 3-3. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued) 1 

Well ID 
TOC Elevation 

  
Date 

DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

  
pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC 

10-A17-8 
(continued) 

18-Apr-16 16.93 218.87 7.18 0.153 8.53 156 19.21 

Duplicate 18-Apr-16 16.93 218.87 7.18 0.153 8.53 156 19.21 
 18-Aug-16 26.83 208.97 7.56 0.194 6.07 146 19.92 

Duplicate 18-Aug-16 26.83 208.97 7.56 0.194 6.07 146 19.92 
Notes: 
1/– Pump is broken and caught in well. Well casing is possibly bent. Sample collected using a disposable bailer.  
New TOC elevations surveyed on 11 June 2010 were used beginning with August 2009 data. 
TOC – Top of casing 
DTW (ft bgs) – Depth to water (feet below ground surface) 
GWELEV (ft AMSL) – Groundwater elevation (feet above mean sea level) 
Cond. (µS/cm) – Conductivity (microsiemens per centimeter) 
DO (ppm) – Dissolved oxygen (parts per million) 
ORP (mv) – Oxygen / reduction potential (millivolts) 
Temp. (ºC) – Temperature (degrees Celsius) 
- – No data, not applicable 

 2 
  3 
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Table 3-4. AOC 9-2 TPH-G and BTEX Concentrations 1 

Well ID Date 
TPH-G 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Total Xylenes 
(µg/L) 

95-A17-1 
28-Oct-03 100U 0.5U 0.5U 0.5U 1U 
20-Oct-04 100U 1U 1U 1U 3U 
9-Nov-05 100U 1U 1U 1U 3U 

95-A17-2 

28-Oct-03 4,700 1.6 2.9 102 184 
28-Apr-04 200U 1 1U 1 3U 
20-Oct-04 760 1 1U 18 2 
9-Nov-05 1,900 1U 2 54 67 
31-Oct-06 100U 1U 1U 1U 3U 
14-Jun-07 500U 1U 1U 1U 3U 
7-Nov-07 3,000 1U 1 12 12 
8-Mar-08 500U 1U 1U 1U 3U 

26-Aug-08 500U 1U 1U 1U 3U 
9-Mar-09 500U 1U 1U 1U 3U 

25-Aug-09 500U 1U 1U 1U 3U 
26-Mar-10 50U 1U 1U 1U 3U 
24-Aug-10 No sample collected 
24-Feb-11 50U 1U 1U 1U 3U 
9-Sep-11 50U 1U 1U 1U 3U 

14-Mar-12 50U 1U 1U 1U 2U 
16-Aug-12 50U 1U 1U 1U 2U 
21-Feb-13 250U 0.20U 0.20U 0.20U 0.40U 
13-Aug-13 No sample collected 
10-Mar-14 No sample collected 
22-Sep-14 250U 0.5U 0.080J 0.5U 0.5U 
23-Apr-15 25U 0.1U 0.1U 0.1U 0.2U 
1-Sep-15 48J 0.1U 0.08J 0.07J 0.37J 

19-Apr-16 25U 0.1U 0.1U 0.1U 0.2U 
29-Aug-16 25U 0.1U 0.1U 0.1U 0.2U 

95-A17-3a 

30-Jun-03 32,000 690 1,200 1,100 4,800 
28-Oct-03 10,400 200 270 270 1,200 
28-Apr-04 23,000 600 800 780 3,500 
20-Oct-04 8,200 160 100 310 740 
24-May-05 25,000 630 650 810 3,400 
9-Nov-05 6,000 220 170 280 940 
14-Jun-06 29,000 490 500 840 4,000 
31-Oct-06 26,000 590 380 840 3,000 
14-Jun-07 30,000 310 360 610 2,700 
7-Nov-07 30,000 360 270 730 2,700 
8-Mar-08 35,000 410 400 870 3,600 

26-Aug-08 17,700 175 162 517 1,819 
9-Mar-09 31,200 399 335 772 2,762 

25-Aug-09 27,300 209 245 629 2,370 
22-Feb-10 25,000 320 390 990 3,650 

 2 
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Table 3-4. AOC 9-2 TPH-G and BTEX Concentrations (continued) 1 

Well ID Date 
TPH-G 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Total Xylenes 
(µg/L) 

95-A17-3a 
(continued) 

24-Aug-10 1/ 1,300 73 12 42 24 
24-Feb-11 27,000 270 350 1,100 3,970 
9-Sep-11 13,000 140 110 480 1,620 

14-Mar-12 8,700 91 170 350 330 
16-Aug-12 16,000 110 240 610 2,440 
21-Feb-13 20,000 75 190 480 1,880 

13-Aug-13 2/ 21,000 92 460 460 2,100 
14-Mar-14 15,000 36 100 230 1,210 
23-Sep-14 1,400 3.7 15 16 216 
22-Apr-15 1,500 21 25 33 166 
2-Sep-15 3,400 28 34 120 242 

19-Apr-16 61J 0.1U 0.1U 0.1U 0.2U 
29-Aug-16 610Y 1.9 6.9 13 66 

95-A17-4 

28-Oct-03 100U 0.5U 0.5U 0.5U 1U 
20-Oct-04 100U 1U 1U 1U 3U 
9-Nov-05 100U 1U 1U 1U 3U 
14-Jun-07 500U 1U 1U 1U 3U 
8-Mar-08 500U 1U 1U 1U 3U 

26-Aug-08 300 1U 1U 1U 3U 
9-Mar-09 500U 1U 1U 1U 3U 
21-Feb-10 50U 1U 1U 1U 3U 
9-Sep-11 50U 1U 1U 1U 3U 

14-Mar-12 50U 1U 1U 1U 2U 
21-Feb-13 250U 0.20U 0.20U 0.20U 0.40U 
14-Mar-14 250U 0.20U 0.20U 0.20U 0.40U 
22-Apr-15 25U 0.1U 0.1U 0.1U 0.2U 
19-Apr-16 25U 0.34J 0.48J 0.22J 6.5 

96-A17-5 
28-Oct-03 100U 0.5U 0.5U 0.5U 1U 
9-Nov-05 100U 1U 1U 1U 3U 

 

7-Nov-07 3,400 130 6.8 130 31 
8-Mar-08 2,100 47 3.8 120 8.3 

26-Aug-08 1,990 132 5.7 199 4.6 
25-Aug-09 2,500U 79.1 5U 94.1 15U 

Duplicate 25-Aug-09 2,500U 79.5 5U 95 15U 

07-A17-7 

21-Feb-10 50U 2.5 1U 1U 3U 
24-Aug-10 1/ 18,000 210 220 690 2,500 
24-Feb-11 50U 1U 1U 1U 3U 
9-Sep-11 1,600 44 15 79 46 

14-Mar-12 50U 1U 1U 1U 2U 
16-Aug-12 150 4.7 3.9 1U 3U 
21-Feb-13 250U 0.20U 1.6 0.20U 0.40U 
13-Aug-13 250U 0.6 0.85 0.2U 0.4U 

 2 
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Table 3-4. AOC 9-2 TPH-G and BTEX Concentrations (continued) 1 

Well ID Date 
TPH-G 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Total Xylenes 
(µg/L) 

Duplicate 13-Aug-13 250U 0.57 0.63 0.25 0.4U 
 14-Mar-14 250U 0.20U 0.25 0.20U 0.4U 

07-A17-7 23-Sep-14 250U 0.5U 0.5U 0.5U 0.5U 
(continued) 22-Apr-15 25U 0.1U 0.1U 0.1U 0.2U 

 2-Sep-15 19J 0.1U 0.1U 0.05J 0.2U 
 19-Apr-16 10J 0.08J 0.08J 0.1U 0.2U 
 29-Aug-16 25U 0.1U 0.1U 0.1U 0.34J 
 29-Nov-10 71,000 2,100 8,400 1,900 9,600 
 25-Feb-11 22,000 720 1,000 490 2,220 

Duplicate 25-Feb-11 21,000 730 1,100 490 2,210 

10-A17-8 

9-Sep-11 26,000 330 300 740 4,200 
18-Nov-11 74,000 900 6,200 2,200 11,500 
14-Mar-12 19,000 710 1,300 490 2,000 
22-May-12 13,000 630 830 350 2,050 
16-Aug-12 59,000 1,500 3,400 1,600 8,800 
21-Feb-13 34,000 1,100 2,000 640 3,700 
13-Aug-13 70,000 770 3,600 1,700 8,900 
10-Mar-14 9,500 160 330 160 1,030 
22-Sep-14 3,500 46 90 61 410 

Duplicate 22-Sep-14 3,700 50 110 65 440 
 22-Apr-15 4,800 470 260 100 810 

Duplicate 22-Apr-15 5,000 380 210 89 670 
 1-Sep-15 25,000 170 800 740 3,750 

Duplicate 1-Sep-15 24,000 180 870 770 3,920 
 18-Apr-16 14J 0.14J 0.57 0.07J 1.61 

Duplicate 18-Apr-16 15J 0.14J 0.52 0.08J 1.48 
 29-Aug-16 230J 3 3.8 5.2 26 

Duplicate 29-Aug-16 230J 3.1 3.9 5.4 27 
MTCA Cleanup Level  800 5 1,000 700 1,000 
Notes: 
1/ It is suspected that these samples' labels were switched. 
2/ Sample was labeled as 95-A17-2 by mistake. 
TPH-G – Gasoline-range total petroleum hydrocarbons 
µg/L – Micrograms per liter 
BOLD – Analyte detected above practical quantification limit 
BOLD – Analyte detected above MTCA Method A cleanup level 
U – Analyte not detected above practical quantification limit reported 
J – The reported result is an estimated concentration. 
Y – The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the 
correct carbon range, but the elution pattern does not match the calibration standard. 
- – No data, not applicable 

 2 
  3 
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3.4 GAAF FUEL FACILITY (AOC 10-8) 1 

Groundwater level iso-contour lines and TPH-D concentrations detected in monitoring wells 2 

at AOC 10-8-B05 for the April and August 2016 sampling events are presented on 3 

Figures 3-10 and 3-11, respectively. Table 3-5 presents depth to water measurements, 4 

TPH-D concentrations, and groundwater parameter field measurements for AOC 10-8. 5 

TPH-D concentrations are compared to Ecology’s MTCA Method A cleanup level of 6 

500 µg/L. Appendix B contains copies of laboratory analytical reports for both groundwater 7 

sampling events. 8 

Historically, AOC 10-8-B05 has been considered at or near the source area since it has the 9 

highest detected concentrations of TPH-D. Concentrations of TPH-D decrease to non-10 

detectable amounts in downgradient well AOC 10-8-MW02 to the northwest. Before the 11 

well was paved over in 2007, TPH-D was non-detect in downgradient well AOC 10-8-12 

MW04 located  approximately 30 feet northwest of AOC 10-8-B05.  13 

Results from the 2016 groundwater sampling events are generally consistent with results 14 

from previous events. TPH-D remains in AOC 10-8-B05 at concentrations above the MTCA 15 

Method A groundwater cleanup level. The concentration fell below the MTCA Method A 16 

cleanup levels for the first time in March 2014 (440 µg/L), but rose again in September 2014 17 

and remained above the cleanup method during the 2016 sampling events (590 µg/L in both 18 

April and 1,100 µg/L in August 2016). Figure 3-12 presents TPH-D concentrations in AOC 19 

10-8-B05 over time. 20 

TPH-D has continued to exceed MTCA Method A cleanup levels in one site well. Because 21 

of this, it is recommended that prescribed monitoring continue in 2017. 22 

3.5 DESCRIPTIVE STATISTICS 23 

Summary statistics for each site were calculated using Microsoft Excel’s Descriptive 24 

Statistics tool. Results are presented in Table 3-6. No constituents were detected at their 25 

highest concentrations in samples collected during 2016 at any of the four sites. 26 

3.6 DATA QUALITY REVIEW AND VERIFICATION 27 

The data quality review and verification documentation is included in Appendix B. Data 28 

quality objectives for both 2016 groundwater events were met. The data is deemed 29 

acceptable for use and comparison with other site data. 30 

At site AOC 8-2, the duplicate sample collected from well 4131-MW03 during the April 31 

sampling, was not consistent with the primary sample collected – 2,400 µg/L (primary) 32 
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versus 630 µg/L (duplicate).Well 4131-MW03 has consistently shown the presence of a red 1 

particulate during purging.  The well is purged until the water flows relatively clear and 3 2 

volumes have been removed.  It is likely that the red particulate matter is what causes the 3 

discrepancy between the primary and duplicate samples.  This issue has been observed 4 

during other spring sampling events when a duplicate has been collected from this well.5 
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Figure 3-12. TPH-D Concentration Trends in AOC 10-8-B05 (AOC 10-8) 
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Table 3-5. AOC 10-8 Depth to Water Measurements, TPH-D Concentrations, and 
Groundwater Parameter Field Measurements 

Well ID   DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC TOC Elevation Date 

JP-MW01 
281.56 

1-Jun-93 42.1 239.46 250U - - - - - 
1-Dec-93 45.94 235.62 250U - - - - - 
1-Mar-94 43.84 237.72 250U - - - - - 
1-Jun-94 44.68 236.88 250U - - - - - 
1-Oct-94 47.1 234.46 250U - - - - - 
1-Jan-95 42.92 238.64 250U - - - - - 
1-Apr-95 37.01 244.55 250U - - - - - 
1-May-04 40.12 241.44 250U - - - - - 
14-Nov-05 44.96 236.6 100U - - - - - 
13-Jun-06 36.29 245.27 100U - - - - - 
12-Jun-07 33.22 248.34 - - - - - - 
21-Mar-08 35.98 245.58 - - - - - - 
27-Aug-08 Could not locate 
14-Sep-09 Could not locate 
9-Mar-10 38.25 243.31 - - - - - - 

23-Aug-10 41.52 240.04 - - - - - - 
22-Feb-11 34.40 247.16 - - - - - - 
9-Sep-11 38.95 242.61 - - - - - - 

25-Mar-12 35.62 245.94 - - - - - - 
15-Aug-12 39.00 242.56 - - - - - - 
20-Feb-13 36.46 245.10             
12-Aug-13 No access, vehicle over well 
10-Mar-14 33.80 247.76 - - - - - - 
24-Sep-14 40.48 241.08 - - - - - - 
20-Apr-15 34.94 246.62 - - - - - - 
31-Aug-15 43.22 238.34 - - - - - - 
18-Apr-16 25.49 256.07 - - - - - - 
18-Aug-16 36.48 245.08 - - - - - - 

JP-MW02 
279.33 

1-Jun-93 40.40 238.93 250U - - - - - 
1-Dec-93 43.74 235.59 250U - - - - - 
1-Mar-94 41.46 237.87 250U - - - - - 
1-Jun-94 42.65 236.68 250U - - - - - 
1-Oct-94 44.82 234.51 250U - - - - - 
1-Jan-95 41.06 238.27 250U - - - - - 
1-Apr-95 37.49 241.84 250U - - - - - 
1-May-04 39.52 239.81 250U - - - - - 
14-Nov-05 42.80 236.53 100U - - - - - 
13-Jun-06 37.77 241.56 100U - - - - - 
12-Jun-07 36.46 242.87 100U 6.56 0.13 - - 15.0 
21-Mar-08 37.57 241.76 100U 7.38 0.13 6.49 112.0 12.6 
27-Aug-08 41.62 237.71 - - - - - - 
3-Mar-09 39.79 239.54 100U 6.46 0.13 5.09 243.0 13.8 
14-Sep-09 41.97 237.36 - - - - - - 
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Table 3-5. AOC 10-8 Depth to Water Measurements, TPH-D Concentrations, and 
Groundwater Parameter Field Measurements (continued) 

Well ID   DTW 
(ft bgs) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC TOC Elevation Date 

 9-Mar-10 38.52 240.81 120U 6.73 0.13 4.79 95.0 13.4 
 27-Aug-10 40.45 238.88 120U 5.73 0.14 4.07 203.0 14.2 

JP-MW02 
279.33 

(continued) 

22-Feb-11 36.72 242.61 120U 6.32 0.14 4.70 - 12.3 
9-Sep-11 38.88 240.45 - - - - - - 

25-Mar-12 37.33 242.00 - - - - - - 
15-Aug-12 38.83 240.50 120U - - - - - 
20-Feb-13 37.67 241.66 100U 8.75 - 4.84 31.00 13.10 
20-Feb-13 37.67 241.66 100U 8.75 - 4.84 31.00 13.10 
13-Mar-14 35.10 244.23 100U 6.72 0.14 6.71 10.00 13.80 

Duplicate 13-Mar-14 35.10 244.23 100U 6.72 0.14 6.71 10.00 13.80 

 24-Sep-14 39.29 240.04 38J 6.40 0.12 7.90 125.00 16.10 
 23-Apr-15 36.48 242.85 18J 6.60 0.14 8.89 91 15.50 
 1-Sep-15 40.61 238.72 24J 6.36 0.16 5.80 104 16.70 
 18-Apr-16 30.39 248.94 16J 6.72 0.12 6.84 126 16.91 
 18-Aug-16 37.78 241.55 13J 6.99 0.12 5.62 142.00 19.01 

JP-MW03 
280.7 

1-Dec-93 44.37 235.92 250U - - - - - 
1-Mar-94 42.03 238.26 250U - - - - - 
1-Jun-94 43.24 237.05 250U - - - - - 
1-Oct-94 45.57 234.72 250U - - - - - 
1-Jan-95 41.46 238.83 250U - - - - - 
1-Apr-95 36.71 243.58 250U - - - - - 
1-May-04 39.30 240.99 250U - - - - - 
14-Nov-05 43.35 236.94 100U - - - - - 
13-Jun-06 36.39 243.90 100U - - - - - 
12-Jun-07 33.82 246.47 - - - - - - 
21-Mar-08 36.01 244.28 - - - - - - 
27-Aug-08 41.95 238.34 - - - - - - 
3-Mar-09 40.95 239.34 - - - - - - 
14-Sep-09 42.48 237.81 - - - - - - 
9-Mar-10 37.81 242.48 - - - - - - 

23-Aug-10 40.39 239.90 - - - - - - 
22-Feb-11 36.14 244.15 - - - - - - 
9-Sep-11 39.50 240.79 - - - - - - 

25-Mar-12 35.98 244.31 - - - - - - 
15-Aug-12 38.42 241.87 - - - - - - 
20-Feb-13 36.45 243.84 - - - - - - 
10-Mar-14 33.85 246.85 - - - - - - 
23-Sep-14 39.65 241.05 - - - - - - 
20-Apr-15 35.70 245.00 - - - - - - 
31-Aug-15 42.17 238.53 - - - - - - 
18-Apr-16 27.06 253.64 - - - - - - 
18-Aug-16 36.37 244.33 - - - - - - 
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Table 3-5. AOC 10-8 Depth to Water Measurements, TPH-D Concentrations, and 
Groundwater Parameter Field Measurements (continued) 

Well ID   DTW (ft 
bgs) 

GWELEV 
(ft AMSL) 

TPH-D 
(µg/L) pH 

Cond. 
(µS/cm) 

DO 
(ppm) 

ORP 
(mv) 

Temp 
ºC TOC Elevation Date 

JP-MW04 
281.12 

 

1-Jun-93 41.60 239.52 250U - - - - - 
1-Dec-93 45.24 235.88 250U - - - - - 
1-Mar-94 43.21 237.91 250U - - - - - 
1-Jun-94 44.00 237.12 250U - - - - - 
1-Oct-94 46.45 234.67 250U - - - - - 
1-Jan-95 42.38 238.74 250U - - - - - 
1-Apr-95 37.34 243.78 250U - - - - - 
1-May-04 40.02 241.10 250U - - - - - 
14-Nov-05 44.30 236.82 100U - - - - - 
13-Jun-06 36.84 244.28 100U - - - - - 
31-Oct-06 Well lost or destroyed 

AOC 10-8-B05 
281.39 

1-May-04 39.87 241.52 1,200 - - - - - 
14-Nov-05 44.62 236.77 930 - - - - - 
13-Jun-06 36.75 244.64 1,010 - - - - - 
31-Oct-06 43.91 237.48 760 - - - - - 
12-Jun-07 33.4 247.99 100UJ - - - - - 
16-Nov-07 41.82 239.57 2,100J - - - - - 
21-Mar-08 35.65 245.74 1,300J - - - - - 
27-Aug-08 No access, vehicle over well 
3-Mar-09 39.65 241.74 521 7.17 0.331 4.02 207 12.4 
14-Sep-09 43 238.39 7,660 - - - - - 
9-Mar-10 38.8 242.59 2,600 6.61 0.75 1.66 -11 13.2 

23-Aug-10 42.78 238.61 3,600 6.08 0.69 1.84 216 15.8 
Duplicate 23-Aug-10 42.78 238.61 3,900 6.08 0.69 1.84 216 15.8 

 

22-Feb-11 36.25 245.14 2,500 6.22 0.76 1.16 - 13.7 
9-Sep-11 39 242.39 3,400 6.16 0.74 1.64 200 16.6 

25-Mar-12 37.22 244.17 - - - - - - 
15-Aug-12 40.26 241.13 2,900 - - - - - 
20-Feb-13 38.13 243.26 1,200 8.24 - 3.46 11 13.1 
12-Aug-13 42 239.39 1,100 6.75 0.50 1.14 13 18.0 

Duplicate 12-Aug-13 42 239.39 1,100 6.75 0.50 1.14 13 18.0 

 
13-Mar-14 34.7 246.69 440 6.79 0.52 1.47 7 13.6 
25-Sep-14 40.65 240.74 1,700 Sample collected by bailer - No parameters 

 23-Apr-15 35.54 245.85 2,300 Sample collected by bailer - No parameters 
 1-Sep-15 42.91 238.48 2,300 Sample collected by bailer - No parameters 
 18-Apr-16 26.68 254.71 590Y Sample collected by bailer - No parameters 
 18-Aug-16 38.11 243.28 1,100Y Sample collected by bailer - No parameters 

MTCA Method A Cleanup Level   500           
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Table 3-5. AOC 10-8 Depth to Water Measurements, TPH-D Concentrations, and 
Groundwater Parameter Field Measurements (continued) 

Notes: 
TOC – Top of casing 
DTW (ft bgs) – Depth to water (feet below ground surface) 
GWELEV (ft AMSL) – Groundwater elevation (feet above mean sea level) 
TPH-D (µg/L) – Diesel-range total petroleum hydrocarbons (micrograms per liter) 
Cond. (µS/cm) – Conductivity (microsiemens per centimeter) 
DO (ppm) – Dissolved oxygen (parts per million) 
ORP (mv) – Oxygen / reduction potential (millivolts) 
Temp. (ºC) – Temperature (degrees Celsius) 
BOLD – Analyte detected at or above laboratory practical quantification limit 
BOLD – Analyte detected at or above MTCA Method A cleanup level of 500 µg/L 
J – The reported result is an estimated concentration.  
U – Analyte not detected above practical quantification limit reported 
Y – The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard. 
- – No data, not applicable 
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Table 3-6. Descriptive Statistics 

Well ID Constituent 
Number of 

Samples 
Number of 

Non-Detects Sample Mean Standard Deviation 
Minimum 

Conc. (µg/L) 
Maximum 

Conc. (µg/L)  
Date of 

Maximum Conc.  
AOC 8-2 

4131-MW02 

TPH-D 

24 1 2320.42 1176.10 480 4,800  23-Aug-10 
4131-MW03 24 0 47278.33 172321.03 430 850,000  29-Dec-05 
4131-MW04 21 16 - - 15J 1,200  29-Dec-05 
4131-MW05 21 17 - - - - - 

AOC 8-4 
A0111-MW04 

TPH-D 

21 2 614.14 461.05 56 1,700 16-Nov-07 
A0111-MW05 11 10 - - - - - 
A0111-MW06 12 8 - - 25J 170 8-Sep-11 
A0111-MW07 12 8 - - 42J 150 8-Sep-11 
A0111-MW08 13 0 2050.00 3434.69 180 12,000 22-Aug-10 

AOC 9-2 

95-A17-2 
TPH-G 22 15 - - 25U 4,700 28-Oct-03 
Benzene 20 17 - - 0.2U 1.6 28-Oct-03 

95-A17-3a 
TPH-G 28 0 17909.68 10959.64 61J 35,000 8-Mar-08 
Benzene 28 0 244.35 207.88 0.1U 690 30-Jun-03 

95-A17-4 
TPH-G 14 13 - - 50U 300 26-Aug-08 
Benzene 14 14 - - - - - 

07-A17-7 
TPH-G 18 10 805.22 1060.04 10J 3,400 7-Nov-07 
Benzene 16 8 28.72 45.53 0.08J 132 26-Aug-08 

10-A17-8 
TPH-G 15 0 28736.27 26870.05 14J 74,000 18-Nov-11 
Benzene 13 0 640.61 593.00 0.14 2,100 29-Nov-10 

AOC 10-8 
JP-MW02 

TPH-D 
23 20 - - - - - 

AOC 10-8-B05 22 1 1877.77 1621.27 100UJ 7,660 14-Sep-09 
Notes: 
TPH-D – Diesel-range total petroleum hydrocarbons (AOC 8-2, AOC 8-4, and AOC 10-8) 
TPH-G – Gasoline-range total petroleum hydrocarbons (AOC 9-2) 
Conc. (µg/L) – Concentration in micrograms per liter 
U – Analyte not detected above practical quantification limit reported 
J – Result reported is an estimated concentration 
- – Not applicable 
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