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1.0 INTRODUCTION 

This report is submitted on behalf of Cascade Corporation (Cascade) and The Boeing Company 
(Boeing) and summarizes performance and monitoring data for the East Multnomah County, 
Troutdale Sandstone Aquifer (TSA) remedy.  Data presented in this Annual Performance Report 
were collected during the period of 1 October 2014 through 31 December 2015 as part of the 
joint remedy being implemented under the Department of Environmental Quality’s (DEQ’s) 
Consent Order No. WMCSR-NWR-96-08 (DEQ, 1997).   

1.1 Purpose of Report 

The reporting period for the TSA remedy was modified from semi-annual to annual, and this 
Annual Performance Report presents data from the end of the last semi-annual reporting period, 
October 2014, through the calendar year 2015. This Annual Performance Report provides an 
evaluation of TSA remedy performance, including: 

• A summary of the remediation system operation, maintenance, and performance 
monitoring data, and 

• An assessment of aquifer restoration progress. 

Data presented and evaluated in this report includes water level, extraction rate, discharge 
compliance, and water quality data.  Laboratory reports for samples collected during this 
reporting period are contained on a compact disc provided with this report.   

The project area and site are shown on Figure 1-1.  The Lower TSA restoration zones (Zones A, 
B, C, and D), the TSA remedy network of extraction wells and monitoring wells, and the former 
and current TSA remedy extraction system layouts are shown on Figure 1-2.    

In January 2014, the DEQ approved discontinuation of water-quality monitoring at Sand and 
Gravel Aquifer (SGA) monitoring wells BOP-44(usg), PWB-1(usg), and EMC-2(usg).  The 
locations of these SGA wells are included on Figure 1-2.  SGA groundwater elevation data will 
continue to be collected on a monthly basis for the SGA at one well, BOP-44(usg), as part of the 
Portland Water Bureau (PWB) contingency plan.  
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2.0 SIGNIFICANT ISSUES, EVENTS, AND ACTIONS 

This section summarizes significant issues, events, and actions taken during the reporting period.  
The TSA remedy criteria for well and system decommissioning, monitoring well modifications, 
and changes in sampling frequency are summarized in Table 2-1.  The current groundwater 
monitoring schedule is summarized in Table 2-2, and a summary of significant documents 
exchanged with DEQ during the period are presented in Table 2-3. 

2.1 Monitoring Program and Schedule Modifications 

Monitoring schedule modifications implemented during the reporting period were presented in 
the Semiannual Performance Report: 1 April 2014 through 30 September 2014, Troutdale 
Sandstone Aquifer Remedy (Geosyntec, Landau Associates, and SSPA, 2014), as well as other 
work plans for EW-16 Cycling/Pilot Shutdown (Geosyntec, 2014a), Soil Vapor Extraction 
(SVE) (Geosyntec, 2014c), and PWB Contingency Monitoring (Landau Associates, 2015a).  
These changes are described below and summarized in the monitoring schedule presented in 
Table 2-2. 

• Two extraction wells, EW-4 and EW-18, and two monitoring wells, BOP-41(ds) and 
BOP-41(dg), were decommissioned in November and December 2015. 

• Water quality monitoring ceased at monitoring wells BOP-70(ds-215) and BOP-
71(ds), and the wells were selected for PWB contingency monitoring. These two 
wells were subsequently removed from the PWB monitoring program when the 
contingency monitoring plan was revised (discussed below). 

2.2 Portland Water Bureau Well Field 

The PWB Contingency Monitoring Plan was revised in July 2015 (Landau Associations, 2015a), 
and revisions included moving the contingency monitoring wells southward and closer to the 
leading edge of the dissolved volatile organic compound (VOC) plume. Both DEQ and PWB 
reviewed and approved the PWB contingency Monitoring Plan (DEQ 2015b, PWB 2015). Two 
SGA wells, PWB-1(usg) and EMC-2(usg), two Upper TSA wells, BOP-70(ds) and BOP-71(ds), 
and one Lower TSA well PWB-1(lts) were removed from the monitoring plan.  As part of the 
revision, transducers were installed in three Lower TSA wells: BOP-23(dg), MW-36(dg), BOP-
60(dg).  

Current PWB monitoring is being conducted in a total of 11 wells, including 4 Upper TSA wells, 
BOP-20(ds), BOP-21(ds), BOP-22R(ds), and BOP-44(ds); 6 Lower TSA wells, BOP-20(dg), 
BOP-23(dg), BOP-44(dg), BOP-60(dg), EMC-2(dg), and MW-36(dg), and 1 SGA well, BOP-
44(usg).   
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PWB operated its Columbia South Shore wellfield from 16 July through 4 November 2015, for 
111 days, and pumped approximately 5.7 billion gallons. PWB reported the highest groundwater 
extraction rates were from operation of wells screened in the Blue Lake Aquifer and SGA, with a 
lesser amount of groundwater extraction from wells screened in the TSA. 

Continuous water level monitoring was conducted at the 11 TSA remedy monitoring wells using 
pressure transducers.  Water quality sampling was completed in October 2015, after the well 
field had been pumping over 90 days.  This sampling event coincided with the November 
quarterly groundwater monitoring event.  Water levels and VOC results are summarized in 
Appendices B and C, respectively.  The PWB Contingency Monitoring Plan also requires water 
quality sampling approximately 30 days after shutdown of the wellfield; however, DEQ 
concurred (DEQ, 2015d) that the 90-day sampling event and collection of remedy-wide water 
levels fulfilled the intent of the plan for both the 30-day progress monitoring and the 30-day post 
pumping monitoring.  

A decrease in the groundwater elevations in SGA wells was observed almost immediately in 
response to the PWB pumping (groundwater elevations for extraction wells are provided in 
Appendix A and for monitoring wells in Appendix B).  A groundwater elevation decrease of 
approximately 10.5 ft was observed in Lower TSA wells located along the eastern portion of the 
site (e.g., EW-23) compared to approximately 20.75 ft decrease along the western portion [e.g., 
BOP-22(dg)]. Groundwater elevations within the Upper TSA decreased between 2 and 16 ft 
throughout the site during the PWB pumping event. Declines in water levels across the site were 
also exacerbated by regional drought conditions.  

Groundwater VOC results from the 90-day contingency monitoring event indicate that VOCs do 
not extend beyond the TSA mound area nor did concentrations within the mound area markedly 
increase above levels normally detected as a result of the PWB pumping.  Groundwater VOC 
results are provided in Appendix C.  These results indicate that the revised PWB Contingency 
Monitoring well network was sufficient for monitoring wellfield pumping.  
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3.0 EXTRACTION AND TREATMENT SYSTEMS 

This section summarizes the operation and performance of the groundwater extraction remedy. 
The Central Treatment System (CTS) is the only extraction and treatment system operating for 
the remedy.  The CTS operates to remove VOC mass and maintain ongoing hydraulic plume 
control for the TSA. The location of the CTS compound and the currently operating five Lower 
TSA extraction wells are shown on Figure 1-2. Monitoring well construction details and location 
coordinates for monitoring and extraction wells are summarized in Table 3-1. 

3.1 CTS Operational Summary 

The CTS and Lower TSA extraction wells EW-1, EW-2, EW-14, and EW-23 operated nearly 
continuously during the fifteen-month reporting period. EW-16 only operated for one month 
(October 2014) as part of the pump cycling/pilot shutdown.  Five unplanned temporary well 
shutdowns occurred during the reporting period, as well as routinely-scheduled shut downs for 
sonar cleaning, as follows: 

• 30 September to 1 October 2014:  Sonar cleaning of EW-2. 

• 13 November to 14 December 2014:  Programmable Logic Controller (PLC) system 
failure and data lost for one month (EW-1, EW-2, EW-14, and EW-23).  Failure due to 
transformer failure (fire) on power line feed from main line.   

• 17 January to 26 January 2015:  PLC system failure due to power surges and data lost for 
9 days (EW-1, EW-2, EW-14, and EW-23). 

• 16 February to 23 February 2015: PLC system failure and data lost for one week (EW-1, 
EW-2, EW-14, and EW-23).  

• 23 April 2015: Sonar cleaning of EW-1. 

• 29 August to 31 August 2015:  PLC system failure and data loss (EW-1, EW-2, EW-14, 
and EW-23). High winds caused PLC failure.  

• 4 December to 10 December 2015: Sonar cleaning of EW-1 and EW-2. Pump 
reinstallation and restart delayed 5 days due to high winds. 

• 10 December to 14 December 2015: PLC system failure and data lost (EW-1, EW-2, 
EW-14, and EW-23). 

Pilot shutdown of EW-16 was approved by DEQ (DEQ, 2014b) and commenced in November 
2014. Water quality evaluation and pump cycling was initiated on a quarterly basis at EW-16 in 
November 2014.  TCE concentrations have remained below the 5 micrograms per liter (μg/L) 
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maximum contaminant limit (MCL) threshold for the November 2014 through November 2015 
quarterly sampling events.  As a result the pump has not been restarted after the initial shutdown. 
Quarterly sampling of EW-16 will continue through August 2016. 

Upper TSA extraction well EW-3 and Lower TSA extraction well EW-13 remain in use as 
monitoring wells.  Extraction well EW-12 remained in pilot shutdown mode (monitoring only) 
during the reporting period.  Decommissioning of EW-4/MW-16dg and EW-18 occurred in 
November of 2015, as summarized in Section 3.3 of this report. 

3.2 Groundwater Extraction Rates 

Current operating extraction wells include: EW-1, EW-2, and EW-14, located in the mound area 
near the CTS; EW-16 located in the eastern treatment area; and EW-23 located on the Boeing 
property in the western treatment area.  Extraction well construction data are presented in Table 
3-1.   

Daily flow data from each well is recorded by the automated PLC system.  Data from the PLC is 
downloaded weekly, and manual inspections and system field checks are also conducted weekly.  
Routine system inspections include manual collection of total flow meter readings, filter pressure 
monitoring, system inspection and maintenance, and collection of temperature and pH data.  

During the reporting period, average extraction rates decreased steadily in EW-1 from about 44 
gallons per minute (gpm) in October 2014 to 30 gpm at the end of April 2015.  Due to the 
declining flows, sonar cleaning was conducted in April 2015.  Following the sonar cleaning, 
EW-1 flow increased to 67 gpm although again slowly decreased to 27 gpm by November 2015. 
As a result, sonar cleaning of EW-1 was conducted in December 2015.   

EW-2 flows decreased from approximately 33 gpm at the beginning of October 2014 to 
approximately 19 gpm by the end of November 2015. As a result, EW-2 was sonar cleaned in 
December 2015, and the flow was up to approximately 35 gpm following the sonar cleaning. 

EW-14 decreased from about 25 gpm at the start of October 2014 to 19 gpm in December 2015.  
EW-23 water levels declined during the summer-autumn 2015 and flows remained relatively 
constant between 25 to 30 gpm from October 2014 to December 2015.   

Flow rates at EW-16 were inconsequential as the EW-16 system was only run for the month of 
October 2014 and the first week of November before being shutoff for pump cycling/pilot 
shutdown.   

Flow rate and water level data for extraction wells are provided in Appendix A. Average 
monthly extraction well flow rates over the most recent 5-year period are shown on Figures A-1 
through A-5.  The total average monthly flows for each of the wells are shown on Figure A-6.  
Significant repair/cleaning events for the operating TSA extraction wells also are noted on 
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Figures A-1 through A-5.  Total and average flow data for the 15-month reporting period also are 
summarized in Table A-1.   

3.3 Well Decommissioning  

Two extraction wells, EW-4/MW-16dg and EW-18, and two monitoring wells, BOP-41(ds) and 
BOP-41(dg), were decommissioned in November and early December 2015.  The two former 
extraction wells (EW-4 and EW-18) were pilot shutdown in October 2003 and November 2009, 
respectively.  The two extraction wells subsequently were removed from the monitoring program 
due to TCE concentrations being consistently below the MCL (5 µg/L). Monitoring wells BOP-
41(ds,dg) were selected for decommissioning because the wells were located a substantial 
distance from the dissolved VOC plume and had been removed from the monitoring program. 

The four wells were decommissioned by overdrilling in accordance to the DEQ-approved work 
plan (Landau Associates, 2015b; DEQ, 2015c).  Well decommissioning activities were 
conducted by Oregon State licensed drillers and observed by representatives from Geosyntec 
[(EW-4/MW-16dg) and EW-18] and Landau Associates [BOP-41(ds,dg)]. Original boring logs 
and decommissioning logs are provided in Appendix D for the four wells.  

Decontamination water and water removed from the wells during decommissioning was routed 
to the respective treatment systems at the Boeing and Cascade sites. IDW from the monitoring 
wells was combined with IDW from two Boeing Portland Troutdale Gravel Aquifer (TGA) well 
decommissioning activities. Composite disposal sample results will be utilized for disposal 
characterization through Boeing’s IDW disposal process. IDW sample results for the two 
extraction wells are summarized in Table C-1 and solids and liquid/sludge IDW from these wells 
was collected in roll-off boxes and taken off-site by WasteExpress for permitted disposal at the 
Waste Management facility in Hillsboro, Oregon.  Disposal receipts are provided in Appendix D. 

3.4 Treatment System Effluent Compliance 

CTS performance data consist of weekly flow, pH, and temperature measurements. In addition, 
influent and effluent samples are collected from the CTS on a quarterly basis.  Permits to 
discharge treated groundwater effluent from the CTS are presented in Attachment C to TSA 
Remedy Consent Order No. WMCSR-NWR-96-08 (DEQ, 1997).   

CTS data for the reporting period are as follows: 

• The average flow during the 15-month period October 2014 through December 2015 was 
127 gpm (Table A-1); 

• Effluent pH ranged from 7.2 to 7.8 standard units (SU) and remained within the effluent 
limits of 6 to 9 SUs; 
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• Effluent temperature ranged from 52 to 65 degrees Fahrenheit (F); and  

• VOCs were not detected in effluent samples.   

Flow, pH, temperature, and influent and effluent VOC data for the reporting period, including 
compliance (or discharge) limits, are presented in Appendix A (Table A-2). 
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4.0  SOIL VAPOR EXTRACTION 

An SVE Pilot Study conducted at the site in July 2014 determined that SVE is effective in 
removing VOCs from the TSA (Geosyntec, 2014b).  A work plan for operation of a longer-term 
SVE system was developed (Geosyntec, 2014c). DEQ approved the work plan on 24 December 
2014 (DEQ, 2014d). Operation of the SVE system was initiated in April 2015 to extract vapor 
from existing vapor monitoring wells VW-17d-42.4, -75, and -95.5.  SVE data are provided in 
Appendix E. 

4.1 SVE System Operation 

The SVE system consists of a 15 horsepower TurboTron regenerative blower and a knock-out 
tank situated on a concrete pad within the chain-link fence that surrounds the CTS.  The system 
is connected to the vapor wells by aboveground PVC piping.  A PVC exhaust stack directly 
discharges to the atmosphere at a height of approximately 8 feet.  In November 2015, a small 
structure was constructed over the blower and insulation placed around the piping to provide 
protection for the system through the winter.   

The SVE system was started on 16 April 2015 and has been extracting soil vapor at an average 
rate of 163 standard cubic feet per minute (scfm) through November 2015, when the extraction 
flow rate was increased to approximately 226 scfm to enhance vapor extraction.  The SVE 
system has operated almost continuously since the startup, with only brief shutdowns in late 
April 2015 to fix wellhead leaks and a power outage in November 2015.  Operating conditions 
were initially based on the results of the pilot study.  Soil vapor extraction data collected since 
the startup of the system, including flow rates, vapor concentrations (field and laboratory), and 
estimated mass extracted, are summarized in Appendix E, Tables E-1 and E-2 and in Figures E-
1, E-2, and E-3.   

4.2 SVE System Monitoring 

Baseline VOC samples were collected from the three extraction wells and the SVE system outlet 
after the first week of operation.  Routine SVE system monitoring consists of the following 
parameters and schedule: 

• Weekly Sampling: 

o SVE system temperature, pressure, and flow; 

o Extraction well temperature, pressure, and flow; and 

o System outlet field vapor sampling for VOCs (photoionization detector [PID]). 

• Monthly Sampling: 

o System outlet laboratory vapor sampling for VOCs (summa canister).  
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• Quarterly Sampling:  

o Extraction well laboratory sampling for VOCs (summa canisters). 

Extracted vapor concentrations are measured at the effluent riser pipe using a PID and in 
evacuated 1.0-liter summa canisters for laboratory analysis.  Summa canisters are submitted for 
analytical testing of VOCs by EPA Method TO-15.  VOC results from PID measurements and 
laboratory testing are summarized in Tables E-1 and E-2 and Figure E-1. 

4.3 SVE System Mass Removal 

Approximately 15 pounds of VOCs have been removed through December 2015, based on 
laboratory data1. VOC mass removal from the SVE system in the next 4-months is estimated to 
be on the order of 4 to 6 pounds.   

A breakdown of VOC mass removal from the three vapor wells is estimated to be approximately 
5% from VW-17D-42.5, 26% from VW-17D-75, and 68% from VW-17D-95.5.  The higher 
mass removal from the deepest well is likely indicative of a groundwater source; however, TCE 
mass could be from one or more potential sources: 

• The vadose zone above the former groundwater table; 

• The smear zone where dewatering occurred (originally contaminated by groundwater); 
and/or 

• Volatilization from existing contaminated groundwater. 

Monthly groundwater sampling at monitoring well MW-17ds, which is located adjacent to the 
vapor wells, was commenced in November 2015 to evaluate the potential effect of SVE mass 
removal on groundwater concentrations.  MW-17ds is screened from elevation 24 to 14 feet 
MSL, at a depth just below the deepest vapor monitoring well (VW-17D-95.5 is screened from 
elevation 44.5 to 24.5 feet MSL).  Groundwater elevations and TCE concentrations at MW-17ds 
are shown on Figure C-1.   

Operation of the SVE system will continue through at least April 2016.  In addition to the vapor 
monitoring, monthly groundwater monitoring of MW-17ds will be collected to evaluate possible 
effects of the SVE operation on shallow groundwater quality.  Further evaluation of SVE mass 
removal will be discussed in future reports (i.e. 2016 Annual Report).  

 

                                                            
1 VOCs mass removal rates are estimated using both the PID and laboratory data (Figure E-3).  Due to low 
concentrations detected using the field PID meter (1-2 ppm), the laboratory data is a more reliable and a more 
accurate representation of mass removal with the SVE system. 
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5.0 REMEDY PERFORMANCE SUMMARY  

This section summarizes remedy performance data obtained during this reporting period, 
including groundwater levels and groundwater quality data. Groundwater elevation data are 
summarized in Appendix B, and groundwater quality data are summarized in Appendix C.  
Laboratory reports along with data validation reports are presented in Appendix F. 

5.1 Groundwater Elevations  

Groundwater elevations are measured in the five operating Lower TSA extractions wells and 
seven Upper and Lower TSA monitoring wells during the quarterly (November and May) 
monitoring events, and 43 Upper and Lower TSA monitoring wells during the semi-annual 
(February) and annual (August) monitoring events.  The monitoring schedule for measuring 
groundwater levels is included in Table 2-2.  Additional groundwater elevations were collected 
in 2015 as part of PWB contingency plan monitoring (as discussed in Section 2.2). 

Depth to groundwater is measured using a portable electric tape meter in the monitoring wells, 
along with pressure transducers located in 11 wells for PWB contingency plan monitoring (4 
Upper TSA wells, 6 Lower TSA wells, and 1 SGA well).  Water level data are downloaded 
monthly from the pressure transducers.  Groundwater depths and groundwater elevations are 
summarized in Table B-1. Water level hydrographs for the 11 wells with pressure transducers, 
for the 15-month period from October 2014 through December 2015, are also included in 
Appendix B on Figures B-2 through B-9. Precipitation during the last 12 months (December 
2014 – December 2015) was approximately 39.81 inches (Appendix B, Figure B-1; NOAA, 
2015).  Normal annual precipitation at the Portland airport is about 36.0 inches. During the last 
15 months (October 2014 – December 2015), total precipitation was approximately 54.8 inches 
(NOAA, 2015).   May through October 2015 were drier than previous years, which may have 
contributed to general decreases in Upper TSA water levels during this timeframe. 

5.1.1 Upper TSA Water Levels and Flow Direction 

Groundwater levels in the Upper TSA are shown on Figure 4-1a (February) and 4-2a (August).  
Groundwater flow in the northern portion of the site is toward the east in February, but to the 
west in August, indicating influence from PWB pumping.   

5.1.2 Lower TSA Water Levels and Flow Direction 

Groundwater levels in Lower TSA monitoring wells are shown on Figures 4-1b (February) and 
4-2b (August) and indicate inward flow towards the extraction wells EW-1, EW-2, EW-14, and 
EW-23.  Pumping at extraction well EW-16 was ceased in November 2014 as part of the pump 
cycling trial.  Groundwater elevations are variable with higher water levels measured at CMW-
14R(ds) and EW-15 (Figure 4-2b); the reason for the groundwater mound at EW-15 is unknown.  
Groundwater flow directions in the vicinity of the mound do not typically vary significantly from 
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wet to dry season in the Lower TSA and are strongly influenced by the operating extraction 
wells.  Lower TSA groundwater flow outside of the influence of the remedy pumping is 
generally northward, although in August 2015 flows were westward due to PWB pumping. 

5.2 Hydraulic Capture 

Groundwater levels near the TSA mound area indicate that inward horizontal gradients towards 
the extraction wells continue due to ongoing remedy pumping.  Groundwater elevation data are 
presented in Appendix B. Groundwater contours for the comprehensive semiannual water level 
measurement event (February 2015) and the annual event (August 2015) are provided in Figures 
4-1a, 4-1b, 4-2a, and 4-2b.  Inward hydraulic gradients toward the extraction wells are indicative 
of hydraulic capture and demonstrate the effectiveness of Lower TSA extraction wells EW-1, 
EW-2, and EW-14 in achieving and maintaining capture.  Hydraulic capture is also achieved in 
the western portion of the site by the operation of EW-23.  These extraction wells capture 
groundwater within areas of the site where TCE concentrations remain above the cleanup level.   

5.3 Water Quality 

Analytical results for groundwater samples collected during the reporting period are summarized 
in Appendix C, Table C-1.  Plots of time versus TCE concentrations for monitoring wells in the 
mound area and the five operating extraction wells from the early 1990s through December 2015 
are presented in Figures C-1 through C-9.  TCE concentration contours for the semiannual event 
(February 2015) and the annual event (August 2015) are shown on Figures 5-1a, 5-1b, 5-2a, and 
5-2b for the Upper and Lower TSA wells.  TCE concentrations from the samples collected 
during the quarterly events are provided in Appendix C. 

5.3.1 Upper TSA 

TCE concentrations in the mound area persist near an area where the Cascade TGA plume 
historically discharged into the TSA.  TCE concentrations during the monitoring period (October 
2014 through December 2015 sampling events) ranged from 37.5 to 52 μg/L in water table well 

MW-17(ds) (Figure C-1), 54.3 to 79.2 μg/L at MW-18(ds) (Figure C-7), and 20 to 23 μg/L at 
MW-10(ds) (Figure C-6).  Groundwater in the vicinity of these three wells is captured by nearby 
Lower TSA extraction wells EW-2 and EW-14.   

In the Upper TSA near the western extent of the TSA mound area, TCE concentrations remain 
below the MCL of 5.0 μg/L. TCE concentrations at BOP-13(ds), located in the direct vicinity of 
the mound area, was 3.7 μg/L during this reporting period (Figure C-2).  At locations further 
west and northwest of the TSA mound area, TCE concentrations range from non-detect at the 
laboratory reporting limit to 8.7 µg/L at BOP-61(ds), as shown on Figure 5-2a.  South of the 

mound area at well MW-19(ds), TCE concentrations ranged from 1.1 to 6.66 μg/L.   
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In the northern portion of the site, Zone A, PWB contingency plan monitoring has been relocated 
to a well positioned closer to the Upper TSA mound area. VOC concentrations remain below 
detection limits in the Upper TSA monitoring wells since the mid-2000s. 

5.3.2 Lower TSA 

In Lower TSA Zone B, the western portion of the remediation area, TCE concentrations were 
below the MCL during this reporting period with the exception of monitoring well BOP-31(dg), 

where TCE concentrations ranged from 4.6 to 5.2 μg/L.  TCE concentrations at BOP-31(dg) 
have remained near the 5.0 µg/L MCL for the last 5 years (Figure C-4).  TCE concentrations at 

extraction well EW-23 decreased from 4.5 μg/L in February 2015 to 1.9 µg/L in August 2015. 

In Lower TSA Zone C, the central portion of the remediation area, TCE concentrations were as 
follows during the October 2014 through November 2015 sampling events:  below the MCL in 
extraction well EW-1 (ranging from 2.6 to 3.74 µg/L), and above the MCL at extraction wells 
EW-2 (between 10 and 12 µg/L, respectively) and EW-14 (between 6.5 and 8.01 µg/L, 
respectively). 

In Lower TSA monitoring wells EW-8, EW-12, and EW-13, which are non-pumping extraction 
wells converted to monitoring use, TCE concentrations remained below the MCL during this 
reporting period.  TCE concentrations were below the reporting limit at EW-8.  

The highest TCE concentration in the Lower TSA Zone C continued to occur in mound area well 
D-17(ds). Well D-17(ds) is screened at the top of the Lower TSA across the water table.  TCE 
concentrations ranged from 27 to 37.7 µg/L at D-17(ds) during this reporting period (Figure C-
8).   

In Lower TSA Zone D, the eastern portion of the remediation area, TCE concentrations remained 
below the MCL in monitoring wells MW-26(dg), where TCE concentrations ranged from 2.3 to 
3.49 µg/L between the November 2014 and November 2015 sampling events.   

Similar to the Upper TSA, the Lower TSA in Zone A in the northern portion of the site is 
monitored as part of the PWB contingency monitoring plan. Wells used for contingency 
measurement of water levels have been relocated to wells positioned closer to the Upper TSA 
mound area. VOC concentrations in these Lower TSA wells have remained below detection 
limits since the mid-2000s, with the exception of BOP-44(dg), where VOCs have been below 
laboratory reporting limits since 2013. 
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6.0 PERFORMANCE SUMMARY  

Significant remedy performance findings are summarized below. 

• Groundwater flow directions in the Upper and Lower TSA indicate ongoing inward and 
downward flow towards the operating extraction wells.  The 15-month average flow rate 
from the four operating extraction wells (EW-16 was only running for one month) was 
121 gpm.  This rate is less than the average rate during the previous reporting period (134 
gpm).  Extraction rates at EW-1 declined below optimal levels 6 months after the 
previous sonar cleaning (April 2015); therefore, an additional sonar cleaning was 
completed in early December 2015.  Flow rates at extraction well EW-2 increased 
substantially after the December 2015 sonar cleaning; however, previous trends suggest 
that the well will need additional sonar cleaning in approximately 6 months to one year.  
Flow rates at EW-14 increased substantially after well maintenance and cleaning 
activities in July 2013, and rates have declined since then but remain above the target 
pumping rate.   

• Upper TSA groundwater quality: TCE concentrations continued to be above the MCL in 
the mound area wells MW-10ds (23 µg/L), MW-17ds (52 µg/L), and MW-18ds (77.5 
µg/L) during the November 2015 event.  TCE concentrations in wells located outside of 
the mound area are below the MCL, with the exception of wells BOP-61(ds) (8.7 µg/L) 
and MW-19(ds) (6.66 µg/L).   

• Lower TSA groundwater quality: The highest TCE concentrations continue to be 
observed in the vicinity of the mound area (Zone C) near wells D-17(ds) (37.7 µg/L) and 
D-17(dg) (8.97 µg/L). In Zones B and D, TCE concentrations were below the MCL 
during the reporting period.  TCE concentrations for Lower TSA extraction wells 
remained generally stable with the following maximum concentrations during this 
reporting period: EW-1 (3.74 µg/L), EW-2 (12 µg/L), EW-14 (8.01 µg/L), and EW-23 
(4.5 µg/L). 

• The dissolved VOC plume continues to be hydraulically captured by remedy operation 
(Figures 5-1(a, b) and 5-2 (a, b)). 

• An SVE system has been operating since April 2015, and has removed an estimated 15 
pounds of VOC mass from the unsaturated zone near the mound area.  The system is 
anticipated to operate through at least April 2016 at which time an evaluation will be 
conducted to determine if additional operation time is warranted.  Data evaluation is 
ongoing to determine the source of the VOCs being removed by the system, including 
monthly sampling of monitoring well MW-17ds located adjacent to the SVE system. 

• During the 111-day pumping of the PWB Columbia South Shore well field (16 July 
through 4 November 2015), TSA hydraulic plume capture was maintained by the remedy 
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extraction system.  Groundwater elevations declined in SGA and Lower TSA wells, and 
to a lesser extent in Upper TSA wells. Groundwater VOC results from the 90-day 
contingency monitoring event indicated that VOCs did not expand beyond the TSA 
mound area nor did concentrations substantially increase above levels normally detected. 

6.1 Mass Removal 

TCE annual mass removal estimates are based on influent TCE concentrations and groundwater 
flow for the operating extraction wells, and assume that the TCE is completely removed during 
groundwater treatment. During 2015, approximately 2.98 pounds (lbs) of TCE mass were 
removed through remedy extraction, reflecting a slight decline from the 3.36 lbs estimated to 
have been removed during the prior year (2014).  An estimated total of 487 lbs of TCE have 
been removed from the TSA and SGA since 1996.  TCE annual mass removal estimates for the 
TSA remedy are summarized in Appendix G, Table G-1 and Figure G-1, and TCE mass removal 
estimates for each extraction well are summarized in Appendix G, Table G-2 and Figure G-2.   

6.2 Restoration Progress 

Approximately three pounds of VOC mass was removed from the extraction system during 2015.  
Performance data indicates that the existing pump and treat remedy has been effective in areas of 
the remedy; however, progress toward restoration in the mound area (Zone C) has been slow and 
restoration will not be achieved by 2018, which will be the 20th year of remedy operation.  A 
design criterion for the remedy was a 20-year restoration time frame. The Record of Decision 
states that if restoration is not achieved within this time frame, that groundwater pump and treat 
would continue until restoration is complete.  It is anticipated that operation of the pump and 
treat system will continue beyond 2018 until restoration is complete. 

6.3 Closure by Restoration Zone 

The following summarizes the status of closure by restoration zone: 

• Restoration has been achieved in Zone A for the Upper TSA, Lower TSA, and the SGA.  
Currently 6 Upper TSA wells [BOP-44(ds), BOP-70(ds), BOP-71(ds), D-16(ds), D-
18(ds), and PWB-1(uts)], 3 Lower TSA wells [BOP-44(dg), MW-36(dg), and PWB-
1(lts)], and 1 SGA well [BOP-44(usg)] are monitored as part of either the remedy 
monitoring program or the PWB contingency monitoring plan. Groundwater quality data 
continues to indicate that TCE concentrations in Zone A are below the MCL.  Monitoring 
and groundwater elevation data are being collected for the SGA at well BOP-44(usg) as 
part of the PWB contingency monitoring plan.  Wells used for monitoring water levels 
and VOCs as part of the PWB contingency monitoring plan were relocated to wells 
positioned  closer to the leading edge of the dissolved VOC plume.   
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• Restoration in Zone B is complete except for a small area near wells EW-23, BOP-31(dg) 
and BOP-61(ds).   

• Restoration in Zone C continues, as this area of the site contains the highest TCE 
concentrations.  TCE concentrations in the mound area continue to decrease; however, 
this area of the remediation area has been slower to respond to remediation actions. The 
Record of Decision states that if restoration is not achieved within this time frame, that 
groundwater pump and treat would continue until restoration is complete.   

• Restoration in Zone D is almost complete as current TCE concentrations are below the 
MCL.  Continued monitoring for stabilization of conditions shall be conducted for the 
near future. 
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7.0 RECOMMENDATIONS AND FUTURE PLANNED ACTIVITIES 

Water-quality restoration has been achieved in the SGA, in the Upper and Lower TSA north of 
Sandy Boulevard (Zone A), and in the western portion of the remedy area in the Upper and 
Lower TSA (Zone B), with a minor exception near the Zone C boundary. Restoration progress in 
the eastern portions (Zone D) of the remedy area continues with groundwater concentrations near 
the MCL.  An SVE system was operated during the last nine months of last years, and is planned 
to be operated at least until April 2016, to expedite restoration progress.  The following 
recommendations are proposed to improve the monitoring programs and optimize the remedy 
treatment and performance. 

7.1 Extraction Well Operation 

Continued pumping of operating extraction wells EW-1, EW-2, EW-14, and EW-23 is 
recommended to maintain hydraulic capture, with continued pumping at the current rates. 
Increased sonar cleaning (i.e. twice per year) may be necessary at extraction wells EW-1 and 
EW-2 to optimize water flow through this portion of the site. In addition, cycled pump 
operations (pilot shutdown) at EW-16 continues through 2016. Continued maintenance and 
scheduled cleaning of the wells will be conducted as needed to meet target extraction pump rates.   

• Extraction well EW-1 has a target pumping rate of 50 gpm, with the last sonar well 
cleaning occurring in December 2015.  Additional sonar cleaning occurred in April of 
2015, following the April sonar cleaning the extraction rate declined and remained below 
the target pump rate from July 2015 through November 2015.  Sonar cleaning of EW-1 is 
tentatively scheduled for early summer 2016.  The monthly average extraction rates 
ranged from 27 gpm in November 2015 to 67 gpm in May 2015. 

• Extraction well EW-2 has a target pumping rate of 25 gpm or greater.  Over the last 12 
months, the pumping rate has gradually decreased from 34 to 18 gpm.  The last sonar 
cleaning at EW-2 was in December 2015 and the flow rate increased to 35 gpm.  Based 
on this observed extraction rate trend, we anticipate a sonar cleaning event will likely be 
necessary in the next year.   

• At EW-14, the extraction rate over the last 12 months has ranged from 21 to 25 gpm, 
which is greater than the target pumping rate of 20 gpm.  The last sonar cleaning at EW-
14 was conducted in June 2013, and while flow rates increased immediately following 
cleaning, the rate has declined steadily. A sonar cleaning event will likely be necessary in 
the next year.   

• Extraction well EW-16 was primarily off for the reporting cycle since TCE 
concentrations remain below detection limits.  When operating, the target pumping rate at 
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EW-16 is 15 gpm, and average flow rates were 24 gpm, above the target rate in October 
2014.  

• Pumping rates at EW-23 ranged from 23 to 33 gpm during the last 15 months, with an 
average of 30 gpm.  The target flow rate for EW-23 is 30 gpm.     

7.2 SVE system 

The current SVE system has extracted 15 pounds of VOCs between system startup in April 2015 
and 31 December 2015.  The SVE system will continue to operate through April 2016 to allow 
for a 1 year operating cycle to evaluate data and develop recommendations.  Vapor and 
groundwater data are being evaluated, and the system may be operated for an additional time 
period or potentially expanded to remove more mass.   

7.3 Monitoring Program and Schedule Modifications 

Monitoring program modifications are recommended for wells in Zone A, which align with 
revisions to the PWB contingency monitoring plan.  These wells have met the criteria for well 
decommissioning (Table 2-1) and are no longer needed for PWB contingency monitoring.  We 
recommend the following: 

• Decommission monitoring wells Upper TSA BOP-70(ds) and BOP-71(ds) and SGA 
wells PWB-1(usg) and EMC-2(usg). The wells are located north of Sandy Boulevard and 
have previously been removed from the groundwater monitoring program.  The two 
Upper TSA wells [BOP-70(ds) and BOP-71(ds)] were removed from the monitoring 
program because the wells are considered redundant with other wells located 
downgradient and closer to the leading edge of the dissolved VOC plume.  The two SGA 
wells [PWB-1(usg) and EMC-2(usg)] were removed from the monitoring program in 
August 2013 due to TCE concentrations consistently being below the laboratory 
reporting limits. These four wells will either be decommissioned, or if possible, 
transferred to the City for their use.   

• Discontinue monitoring at Upper TSA wells D-16(ds) and D-18(ds).  TCE concentrations 
at these two downgradient wells have consistently been below or near the laboratory 
reporting limit since the wells were included in the groundwater monitoring program 
[1992 for D-16(ds) and 1995 for D-18(ds)].  

• Reduce water level measurement at PWB-1(lts) from semiannual to annual and water 
quality sampling from annual to biennial. 

• Reduce water level monitoring at wells BOP-44(ds) and BOP-44(dg) from semiannual to 
annual, and reduce water quality sampling at BOP-44(ds) from annual to biennial.   
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• Decommission well BOP-22(dg).  The well is located within close proximity to the 
Boeing site to provide groundwater quality for the Lower TSA along the western portion 
of the remedy area.  TCE concentrations in BOP-22(dg) has consistently been below the 
laboratory reporting limit since 1991.  

• Reduce water quality monitoring at Upper TSA wells BOP-65(ds) and EW-3 from 
semiannual to annual. VOCs have been below the MCLs since 2011 at BOP-65(ds) and 
since 2007 for EW-3. Water level measurement frequencies will not change and will be 
collected semiannually. 

• Cease water quality monitoring at Lower TSA well PMX-196. VOCs have not been 
detected in this well since 1996, and the well is no longer needed for collection of water 
levels or PWB monitoring, since other wells located closer to the extraction wells serve 
the same purpose.  PMX-196 is a private well. 

• Reduce water quality monitoring at EW-11, EW-15, and BOP-60R(ds) from annual to 
biennial. VOCs have been below the MCLs at EW-11 since 2009 and at BOP-60R(ds) 
since 2011.  VOCs have not been detected at EW-15 since 2010.  Water levels will be 
measured annually. 

• Reduce water level monitoring and water quality sampling at MW-36(dg) from 
semiannual to biennial.  VOCs have been below reporting limits at MW-36(dg) since 
2002.  MW-36(dg) is part of the PWB contingency monitoring plan. 

• Reduce water quality monitoring at Lower TSA well EW-13 from semiannual to annual.  
VOCs have been below the MCL since 2010.  Water level measurement will not change 
and will be collected semiannually. 
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This table summarizes TSA remedy criteria for extraction well pilot shutdown, well and system decommissioning, monitoring well network modifications, and changes in 
sampling frequency.  These criteria were presented in Section 5 of the eighth TSA annual performance report1 and are summarized below for ongoing reference.

1.  PILOT SHUTDOWN CRITERIA 
The following criteria are for TSA extraction well(s) currently in pilot shutdown mode: 

• If TCE concentrations in these pilot shutdown wells increase to levels equal to or above the MCL for two consecutive quarters, extraction at individual wells shall resume. 
• If TCE remains below the MCL cleanup level for 2 years, DEQ will evaluate potential decommissioning of these wells.  

2.  MONITORING WELL NETWORK MODIFICATION
Wells may be removed from the monitoring program if a well meets one or more of the following criteria:

• TCE concentrations have been consistently below detection limits for 2 or more years.

• The well is located outside the limits of the plume and is no longer needed to monitor hydraulic plume control or restoration progress.

• The location of a well duplicates another well better suited to evaluate hydraulic control and restoration progress.

3.  SAMPLING FREQUENCY MODIFICATIONS
The following criteria serve to standardize current and future monitoring adjustments as restoration progresses over the coming years: 
Criteria for Increasing Sampling Frequency:

• The sampling frequency will be increased at a well if TCE concentrations increase to detected levels for two consecutive sampling events where they have been below 
detection limits for 2 or more years.
• The sampling frequency will be increased at a well if TCE concentrations increase above the MCL for two consecutive sampling events where they have been below the MCL 
for 2 or more years. 

Criteria for Reducing Sampling Frequency:
• If TCE has been consistently below detection limits for the prior 2 years, the sampling frequency may be reduced. 

• If TCE has been stable to declining for the prior 2 years, the sampling frequency may be reduced.  

4.  CRITERIA FOR WELL DECOMMISSIONINGS
Extraction and monitoring well decommissionings will be proposed to DEQ if the following criteria are met:

• Extraction well decommissioning may be proposed to DEQ if TCE concentrations remain consistently below the MCL in that well for 2 years following pilot shutdown; two 
consecutive TCE detections at or above the MCL may prompt resumed operation.

• Monitoring well decommissioning will be proposed to DEQ if TCE concentrations remain below the MCL during the confirmation sampling round that will be performed 2 
years after a well has been removed from the remedy monitoring schedule; if TCE is detected at or above the MCL during the confirmation sampling round, additional 
monitoring may be required. 

1Landau Associates, Prowell Environmental, Pegasus Geoscience, 2006.  Troutdale Sandstone Aquifer Remedial Action Annual Performance Evaluation, 04/01/05 through 
03/31/06. 30 June 2006.
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Well Aquifer Water Level Measurements Water Quality 
Sampling Responsibility

Groundwater Systems
CTS Influent ─ ─ Quarterly Cascade
CTS Effluent ─ ─ Quarterly Cascade

TSA Extraction Wells
EW-1 (on) Lower TSA Monthly Quarterly Cascade
EW-2 (on) Lower TSA Monthly Quarterly Cascade
EW-14 (on) Lower TSA Monthly Quarterly Cascade
EW-16 (pilot shutdown) Lower TSA Monthly Quarterly Cascade
EW-23 (on) Lower TSA Monthly Semiannually Cascade

TSA Monitoring Wells
BOP-13(ds) Upper TSA Quarterly Quarterly Boeing
BOP-13(dg) Lower TSA Semiannually Annually Boeing

BOP-20(ds) Upper TSA Semiannually
PWB Monitoring

Annually                     
PWB Monitoring Boeing

BOP-20(dg) Lower TSA Semiannually                         
PWB Monitoring

Annually                       
PWB Monitoring Boeing

BOP-21(ds) Upper TSA Semiannually
PWB Monitoring

Annually                      
PWB Monitoring Boeing

BOP-22R(ds) Upper TSA Annually
PWB Monitoring

Annually
PWB Monitoring Boeing

BOP-22(dg) Lower TSA Decommission Decommission Boeing

BOP-23(dg) Lower TSA Semiannually
PWB Monitoring

Annually                       
PWB Monitoring Boeing

BOP-31(ds) Upper TSA Quarterly Quarterly Boeing
BOP-31(dg) Lower TSA Semiannually Semiannually Boeing
BOP-42(ds) Upper TSA Semiannually Annually Boeing
BOP-42(dg) Lower TSA Semiannually Annually Boeing

BOP-44(ds) Upper TSA Annually
PWB Monitoring Once per 2 Yrs              Cascade

BOP-44(dg) Lower TSA Annually
PWB Monitoring Once per 2 Yrs              Cascade

BOP-60R(ds) Upper TSA Annually Once per 2 Yrs Boeing

BOP-60(dg) Lower TSA Semiannually                         
PWB Monitoring

Annually                       
PWB Monitoring Boeing

BOP-61(ds) Upper TSA Semiannually Semiannually Boeing
BOP-61(dg) Lower TSA Semiannually Semiannually Boeing
BOP-62(ds) Upper TSA Semiannually Annually Boeing
BOP-65(ds) Upper TSA Semiannually Annually Boeing
BOP-66(ds) Upper TSA Semiannually Semiannually Boeing
BOP-70(ds-215) Upper TSA Decommission Decommission Cascade
BOP-71(ds) Upper TSA Decommission Decommission Cascade
D-16(ds) Upper TSA Discontinue Discontinue Cascade
D-17(ds) Lower TSA Quarterly Quarterly Cascade
D-17(dg) Lower TSA Semiannually Semiannually Cascade
D-18(ds) Upper TSA Discontinue Discontinue Cascade
DEQ-1(dg) Lower TSA Semiannually ─ Cascade
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Well Aquifer Water Level Measurements Water Quality 
Sampling Responsibility

DEQ-5(ds) Upper TSA Semiannually ─ Cascade
DEQ-5(dg) Lower TSA Semiannually ─ Cascade
EMC-2(dg) Lower TSA PWB Monitoring ─ Cascade
EW-3 (monitoring only) Upper TSA Semiannually Annually Boeing
EW-8 (monitoring only) Lower TSA Semiannually Semiannually Cascade
EW-11 (monitoring only) Lower TSA Annually Once per 2 Yrs Cascade
EW-12 (monitoring only) Lower TSA Semiannually Quarterly Cascade
EW-13 (monitoring only) Lower TSA Semiannually Annually Boeing
EW-15 (monitoring only) Lower TSA Annually Once per 2 Yrs Cascade
MW-3 TSA Semiannually ─ Cascade
MW-8(dg) Lower TSA Semiannually Once per 2 Yrs Cascade
MW-10(ds) Upper TSA Quarterly Quarterly Cascade
MW-10(dg) Lower TSA Semiannually Annually Cascade
MW-14R(ds) Lower TSA Semiannually Quarterly Cascade
MW-17(ds) Upper TSA Quarterly Quarterly Cascade
MW-18(ds) Upper TSA Quarterly Quarterly Cascade
MW-19(ds) Upper TSA Quarterly Quarterly Cascade
MW-20(ds) Upper TSA Semiannually Annually Cascade
MW-22(dg) Lower TSA Semiannually Once per 2 Yrs Cascade
MW-24(dg)/EW-5 Lower TSA Semiannually Semiannually Cascade
MW-25(dg) Lower TSA Semiannually Semiannually Cascade
MW-26(dg) Lower TSA Semiannually Quarterly Cascade
MW-36(dg) Lower TSA PWB Monitoring PWB Monitoring Cascade
PMX-167 [W. Interlachen] Upper TSA Semiannually ─ Cascade
PMX-196 [Andrews] Lower TSA Discontinue Discontinue Cascade
PMX-208(dg) [Simpson] Lower TSA Semiannually ─ Cascade
PWB-1(uts) Upper TSA Semiannually Once per 2 Yrs Cascade
PWB-1(lts) Lower TSA Annually Once per 2 Yrs Cascade
PWB-2(lts) Lower TSA Semiannually ─ Cascade
RPW-1(ds) Upper TSA Semiannually ─ Cascade

SGA Monitoring Wells
BOP-44(usg) Upper SGA PWB Monitoring -- Cascade
EMC-2(usg) Upper SGA Decommission Decommission Cascade
PWB-1(usg) SGA Decommission Decommission Cascade

NOTES:
aAnnual monitoring performed in August; semiannual in February and August; quarterly in February, May, August, and November.  
Two-year monitoring was performed in August 2015 and is scheduled August 2017.

Recommendations for modifications to the Monitoring Schedules are indicated in red. 
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Date Document 
Type Author Title Comments 

10/30/14 Technical 
Memorandum 

Geosyntec 
Consultants 

TSA Remedy: EW-16 Cycle Operation 
Proposal 

Proposal to cycle EW-16 off/on based on 
November 2014 quarterly monitoring results, 
with quarterly re-evaluation. 

10/30/14 Technical 
Memorandum 

Geosyntec 
Consultants 

TSA Soil Vapor Extraction Pilot Test 
Results 

Presents results of SVE pilot study conducted at 
existing wells. 

11/03/14 Email DEQ Email RE: Cascade TSA Remedy, EW-
16 Letter Approval of EW-16 Cycle Operation Proposal. 

11/06/14 Email DEQ 
Email RE: TSA Semi-Annual 
Performance Report for Spring 2014.  Approval of Spring TSA Semi-Annual Report. 
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11/25/14 Report  

Geosyntec 
Consultants, 

Landau 
Associates, and 

SSPA 

TSA Fall Semi-Annual Performance 
Report 

2014 Semi-Annual Performance Report, 1 April 
2014 - 30 September 2014. Recommendations 
included: 
• Decommission wells BOP-41(ds) and BOP-

41(dg).  
• Cease water quality monitoring at BOP-

70(ds-215) and BOP-71(ds) (keep for PWB 
contingency monitoring). 

• Change from semiannual reporting to a single 
annual report. 

12/03/14 Work Plan 
Geosyntec 

Consultants 
Cascade TSA SVE Work Plan and 
SVE Pilot Study Tech Memo 

Work Plan for SVE operation and report of SVE 
Pilot Testing at existing vapor and monitoring 
wells to evaluate VOCs in Upper TSA. 

12/24/14 Email DEQ 
Email RE: Cascade TSA SVE Work 
Plan and SVE Pilot Study Tech Memo 
(12/03/14) 

DEQ approval of TSA SVE Work Plan. 

01/21/15 Email DEQ Email RE: TSA Fall Semi-Annual 
Performance Report (11/26/14) 

DEQ approval of December 2014 Semi-Annual 
Performance Report, 1 April 2014 - 30 
September 2014. 
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03/25/15 Email DEQ Email RE: Cascade SVE Modeling 
Inputs 

DEQ recommendations for SVE air discharge 
monitoring (to be based on observed/measured 
significant changes). 

7/21/15 
Technical 

Memorandum-
Work Plan 

Landau 
Associates 

2015 Monitoring and Contingency Plan 
for PWB Pumping Events 

Work Plan for revision to the PWB Contingency 
Monitoring. The plan moves the monitoring 
threshold inward.  SGA wells PWB-1(usg) and 
EMC-2(usg), upper TSA wells BOP-70(ds) and 
BOP-71(ds), and lower TSA well PWB-1(lts) 
were removed from the monitoring plan.  
Transducers moved to 3 Lower TSA wells: 
BOP-23(dg), MW-36(dg), BOP-60(dg). 
 
PWB monitoring is being conducted in a total of 
4 Upper TSA wells, BOP-20(ds), BOP-21(ds), 
BOP-22R(ds), and BOP-44(ds); 6 Lower TSA 
wells, BOP-20(dg), BOP-23(dg), BOP-44(dg), 
BOP-60(dg), EMC-2(dg), and MW-36(dg), and 
1 SGA well, BOP-44(usg).   

7/27/15 Technical 
Memorandum 

Geosyntec 
Consultants 

Results of CU1 Subsurface Exploration 
Memorandum  

Presents results of CU1 drilling and sampling 
completed in June 2014. 
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08/10/15 
08/12/15 

Emails 
DEQ 
PWB 

Emails RE: 2015 Monitoring and 
Contingency Plan for PWB Pumping 
Events (7/21/15) 

DEQ and PWB approval of revised PWB 
Contingency Monitoring Plan. 

8/26/15 Email DEQ Email RE: Results of CU1 Subsurface 
Exploration Memorandum  

DEQ approval/agreement with conclusions, CU1 
drilling and sampling. 

9/18/15 
Technical 

Memorandum-
Work Plan 

Landau 
Associates 

TSA Well Decommissioning Work 
Plan 

Work plan for decommissioning two TSA 
groundwater monitoring wells BOP-41(ds,dg), 
and two former extractions wells EW-4/MW-16 
and EW-18. 

10/07/15 Email DEQ Email RE: TSA Well 
Decommissioning Work Plan (9/18/15) 

DEQ approval of TSA well decommissioning 
work plan. 
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Well Aquifer
Screened

X 
Coordinate

Y
 Coordinate

Ground 
Surface

Measuring 
Point

Top of 
Screen

Bottom 
of Screen Depth of Boring (ft)

Extraction Wells
EW-1 Lower TSA 1,497,771.2 689,549.0 124.1 124.04 -27.8 -57.8 183
EW-2 Lower TSA 1,498,903.1 689,252.5 126.2 126.01 -6.8 -46.8 179

EW-14 Lower TSA 1,498,163.8 689,374.1 128.4 127.63 -21.9 -51.9 230
EW-16 Lower TSA 1,500,635.3 689,710.0 84.2 83.71 -40.3 -80.3 198
EW-23 Lower TSA 1,497,018.0 690,569.1 83.8 83.93 -26.2 -66.2 157

Monitoring Wells & Former Extraction Wells Approved for Monitoring Use
BOP-13(ds) Upper TSA 1,497,672.4 689,432.8 126.7 128.94 9.0 -1.0 132
BOP-13(dg) Lower TSA 1,497,677.0 689,419.8 127.5 128.71 -41.0 -61.0 193
BOP-20(ds) Upper TSA 1,496,606.5 691,086.0 78.2 77.45 9.0 -11.0 97
BOP-20(dg) Lower TSA 1,496,592.5 691,087.0 78.1 77.32 -105.0 -125.0 209
BOP-21(ds) Upper TSA 1,495,803.0 691,149.4 77.1 78.02 -88.0 -108.0 192

BOP-22R(ds) Upper TSA 1,495,261.6 691,063.9 84.2 82.91 -158.8 -178.8 310
BOP-22(dg) Lower TSA 1,495,260.1 691,137.8 81.3 81.05 -239.0 -259.0 338
BOP-23(dg) Lower TSA 1,497,737.8 690,876.6 75.2 76.96 -26.0 -46.0 125
BOP-31(ds) Upper TSA 1,497,533.3 690,135.0 97.1 99.04 17.0 7.0 91
BOP-31(dg) Lower TSA 1,497,534.8 690,149.5 96.5 98.51 -34.0 -54.0 154
BOP-41(ds) Upper TSA 1,495,162.9 689,871.4 135.7 136.74 -107.0 -127.0 262
BOP-41(dg) Lower TSA 1,495,164.9 689,889.2 135.2 136.45 -230.0 -250.0 388
BOP-42(ds) Upper TSA 1,496,462.1 689,632.7 129.3 130.74 -8.0 -28.0 159
BOP-42(dg) Lower TSA 1,496,447.9 689,633.3 129.5 130.71 -92.0 -112.0 243
BOP-44(ds) Upper TSA 1,497,206.5 691,983.0 32.5 35.24 -23.0 -43.0 76
BOP-44(dg) Lower TSA 1,497,225.2 691,983.0 32.6 35.15 -104.0 -124.0 166
BOP-60R(ds) Upper TSA 1,495,937.7 690,547.9 83.2 82.80 -71.8 -81.8 165
BOP-60(dg) Lower TSA 1,495,915.9 690,414.3 93.8 93.59 -165.0 -185.0 280
BOP-61(ds) Upper TSA 1,496,851.9 690,285.1 96.3 94.64 6.0 -4.0 100
BOP-61(dg) Lower TSA 1,496,843.6 690,290.5 96.2 94.43 -60.0 -70.0 171
BOP-62(ds) Upper TSA 1,496,066.6 690,031.6 112.1 112.29 -42.0 -51.9 166
BOP-65(ds) Upper TSA 1,496,445.1 690,159.4 104.4 104.22 2.0 -8.0 113
BOP-66(ds) Upper TSA 1,496,881.8 690,155.8 103.3 102.97 13.0 3.0 102

BOP-70(ds-215) Upper TSA 1,495,082.9 691,532.8 65.5 65.15 -144.6 -154.6 285
BOP-71(ds) Upper TSA 1,494,310.3 691,381.3 85.6 87.88 -185.0 -205.0 308

D-16(ds) Upper TSA 1,497,497.5 693,117.3 15.4 16.91 -114.0 -134.0 152

Elevations, ft MSL
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Well Aquifer
Screened

X 
Coordinate

Y
 Coordinate

Ground 
Surface

Measuring 
Point

Top of 
Screen

Bottom 
of Screen Depth of Boring (ft)

Elevations, ft MSL

D-16(dg) Lower TSA 1,497,511.9 693,134.8 15.1 16.84 -206.0 -226.0 247
D-17(ds) Lower TSA 1,498,097.3 689,575.1 121.9 123.28 12.0 2.0 121
D-17(dg) Lower TSA 1,498,080.6 689,576.6 121.8 124.61 -30.0 -50.0 178
D-18(ds) Upper TSA 1,495,386.1 692,820.3 18.1 18.01 -153.0 -163.0 179
D-18(dg) Lower TSA 1,495,375.5 692,825.6 18.3 18.13 -237.0 -257.0 301

DEQ-1(dg) Lower TSA 1,500,184.6 688,240.0 151.0 150.58 -53.0 -73.0 235
DEQ-5(ds) Upper TSA 1,496,861.6 688,831.7 155.9 155.68 19.9 0.0 160
DEQ-5(dg) Lower TSA 1,496,871.4 688,830.8 155.9 155.95 -58.0 -78.0 240

EW-3 Upper TSA 1,495,948.5 690,357.7 97.1 94.26 -77.9 -102.9 205
EW-8 Lower TSA 1,497,733.0 690,480.3 77.3 77.16 6.8 -33.2 163

EW-11 Lower TSA 1,500,302.8 689,236.9 115.4 114.73 -22.8 -62.8 235
EW-12 Lower TSA 1,497,744.0 690,037.2 94.4 94.14 -16.1 -46.1 197
EW-13 Lower TSA 1,496,697.5 690,134.4 104.5 103.59 -33.5 -73.5 234
EW-15 Lower TSA 1,499,970.7 689,249.7 116.7 116.21 -27.3 -57.3 186
EW-18 Lower TSA 1,498,965.7 689,596.5 106.3 104.50 -13.3 -43.3 159

EMC-2(dg) Lower TSA 1,499,225.7 692,052.5 44.8 43.51 -75.0 -85.0 140
MW-3 Upper & Lower TSA 1,498,553.4 688,459.8 148.1 147.69 25.0 -53.0 209

MW-8(dg) Lower TSA 1,498,286.8 689,072.7 137.0 136.21 -41.0 -56.0 199
MW-10(ds) Upper TSA 1,498,811.1 688,966.5 135.2 134.54 21.0 6.0 135
MW-10(dg) Lower TSA 1,498,800.6 688,968.3 135.3 135.05 -53.0 -68.0 210

MW-14R(ds) Lower TSA 1,499,064.0 689,911.0 83.9 83.48 29.0 9.0 76
MW-17(ds) Upper TSA 1,498,758.3 689,471.1 120.0 121.89 24.0 14.0 110
MW-18(ds) Upper TSA 1,499,100.4 689,311.7 118.2 117.66 16.0 6.0 118
MW-19(ds) Upper TSA 1,498,508.3 688,687.2 144.3 144.08 10.0 0.0 170
MW-20(ds) Upper TSA 1,497,894.7 689,034.5 150.5 152.72 6.0 -4.0 158
MW-22(dg) Lower TSA 1,499,756.6 689,895.1 82.1 81.65 -42.0 -52.0 142

MW-24(dg)/EW-5 Lower TSA 1,498,403.9 689,963.3 80.5 77.74 8.0 -42.1 127
MW-25(dg) Lower TSA 1,498,008.4 690,067.2 75.7 75.28 -34.0 -44.0 131
MW-26(dg) Lower TSA 1,501,401.0 689,348.0 106.3 108.98 -59.0 -69.0 238
MW-36(dg) Lower TSA 1,499,600.9 690,836.8 79.1 78.84 -31.0 -41.0 162

PMX-167 [W. Interlachen] Upper TSA 1,499,941.3 693,617.5 45.0 44.84 50
PMX-196 [Andrews] Lower TSA 1,500,927.4 689,964.2 88.3 89.27 18.0 -2.0 110

PMX-208(dg) [Simpson] Lower TSA 1,499,450.8 690,374.5 80.2 81.14 -15.0 -35.0 115
PWB-1(uts) Upper TSA 1,498,555.2 692,656.5 13.9 15.98 -51.0 -71.0 86

---- Not Available ---
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Well Aquifer
Screened

X 
Coordinate

Y
 Coordinate

Ground 
Surface

Measuring 
Point

Top of 
Screen

Bottom 
of Screen Depth of Boring (ft)

Elevations, ft MSL

PWB-1(lts) Lower TSA 1,498,563.4 692,649.2 14.0 16.48 -98.0 -118.0 134
PWB-2(lts) Lower TSA 1,499,982.2 693,633.6 45.1 44.32 -20.0 -40.0 90
RPW-1(ds) Upper TSA 1,498,538.9 693,219.5 10.9 15.90 -63.0 -103.0 119

VW-17d-42.5 Lower CU1 - Vapor 1,498,765.3 689,451.6 120.0 ------- 82.5 77.5 45
VW-17d-75.0 Upper TSA - Vapor 1,498,757.5 689,453.0 120.0 ------- 65.0 45.0 95
VW-75d-95.5 Upper TSA - Vapor 1,498,748.0 689,454.8 120.0 ------- 44.5 24.5 130
BOP-44(usg) SGA 1,497,207.4 691,933.2 24.6 34.25 -181.0 -191.0 219
EMC-2(usg) SGA 1,499,258.5 691,965.1 52.9 47.15 -104.0 -114.0 175
PWB-1(usg) SGA 1,498,550.0 692,646.6 13.7 16.59 -149.0 -169.0 183

NOTES:

3.  EW-16 pilot shutdown (quarterly cycling) began in November 2014; approved by DEQ 11/2/14.

4.  Monitoring wells indicated in red text are recommended for sampling frequency modifications (Table 2-2). 

2.  EW-3 was approved for conversion from pilot shutdown status to monitoring well status, per DEQ's approval in an April 15, 2013 email.

1.  BOP-44(usg) and EMC-2(dg) are monitored solely for PWB pumping events and are not included in the baseline remedy monitoring program.
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Upper & Lower TSA Monitoring Well
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Decommissioned Lower TSA Monitoring Well
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Decommissioned Groundwater Treatment System
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Approximate Treated Groundwater Discharge Pipeline, Active

Approximate Extracted Groundwater Conveyance Pipeline, Decommissioned

Appriximate Treated Groundwater Discharge Pipeline, Decommissioned

Zone Boundary

Note: Wells BOP-41(ds,dg), EW-4 and EW-18 were decomissioned
during this reporting period.
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= Groundwater Elevation (ft. AMSL)



EW-8
13.90

EW-23
1.54

EW-2
-26.20

EW-16
16.94

EW-13
13.38 EW-12

12.13

EW-1
-39.92

D-17ds
8.11

CMW-3
17.43

EW-14
-25.28D-17dg

10.82

CMW-8dg
7.30

DEQ-5dg
13.92

DEQ-1dg
17.65

CMW-10dg
9.25

BOP-13dg
9.40

PWB-1lts
11.71

CMW-36dg
17.48

CMW-26dg
15.64

CMW-25dg
13.60

CMW-22dg
17.87

BOP-60dg
13.74

BOP-44dg
12.04

BOP-42dg
13.41

BOP-31dg
12.80

BOP-23dg
13.18

BOP-22dg
15.97 BOP-20dg

13.37

PMX-208dg
22.60

CMW-14Rds
22.54

PMX-196
Inaccessible

CMW-24dg (EW-5)
15.21

BOP-61dg
11.29

EW-15

EW-11

10

0

20

-10

-20

-20

-10

Lower TSA Groundwater Levels
February 2015

East Multnomah County

Figure

4-1b

Legend

PNG0564S

600 0 600300 Feet

 

S
an

ta
B

ar
ba

ra
-0

1\
D

at
a 

P
:\G

IS
\P

N
G

05
64

 - 
C

as
ca

de
\P

ro
je

ct
s\

20
15

\T
S

A 
20

15
 A

nn
ua

l R
ep

or
t\F

ig
04

-1
b_

Lo
w

er
_T

S
A

_A
qu

ife
r_

G
W

_E
le

va
tio

ns
_2

01
5-

02
.m

xd
 S

TM
 2

01
60

22
6

February 2016

Lower TSA Monitoring Well

Upper & Lower TSA Monitoring Well

Extraction Well

Lower TSA Groundwater Elevation (ft. AMSL)

Inferred Lower TSA Groundwater Elevation (ft. AMSL)

Lower TSA Groundwater Elevation  Depression (ft. AMSL)

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

Notes
BOP-13dg = Monitoring Well Location ID
9.40         = Groundwater Elevation (ft. AMSL)

Well PMX-198 was excluded from contouring.
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Inferred Upper TSA Groundwater Elevation (ft. AMSL)

Unsaturated Area

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

Notes
BOP-41ds
16.48

= Monitoring Well Location ID
= Groundwater Elevation (ft. AMSL)
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Lower TSA Monitoring Well

Upper & Lower TSA Monitoring Well

Extraction Well

Lower TSA Groundwater Elevation (ft. AMSL)

Inferred Lower TSA Groundwater Elevation (ft. AMSL)

Lower TSA Groundwater Elevation  Depression (ft. AMSL)

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

Notes
BOP-22dg = Monitoring Well Location ID
14.17         = Groundwater Elevation (ft. AMSL)

Well PMX-198 was excluded from contouring.
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Notes

Maximum values are reported for locations with field 
duplicates and/or multiple depths. 
If analyte was not detected, the minimum reporting 
limit was shown.

Upper TSA Monitoring Well 

Upper & Lower TSA Monitoring Well

Continuous

Inferred

Unsaturated Area

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

CMW-10ds
22

= Monitoring Well Location ID
= TCE Concentration (μg/L)
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Lower TSA Monitoring Well

Extraction Well

Lower TSA Trichloroethene Contour (μg/L)

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

Notes

Maximum values are reported for locations with field 
duplicates and/or multiple depths. 
If analyte was not detected, the minimum reporting 
limit was shown.

D-17dg
6.4
(U)
(L)

= Monitoring Well Location ID
= TCE Concentration (μg/L)
= Upper interval at long screened well location
= Lower interval at long screened well location
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Notes

Maximum values are reported for locations with field 
duplicates and/or multiple depths. 
If analyte was not detected, the minimum reporting 
limit was shown.

Upper TSA Monitoring Well 

Upper & Lower TSA Monitoring Well

Continuous

Inferred

Unsaturated Area

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

CMW-10ds
22

= Monitoring Well Location ID
= TCE Concentration (μg/L)
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Lower TSA Monitoring Well

Extraction Well

Lower TSA Trichloroethene Contour (μg/L)

Structure

Boeing Property Boundary

Cascade Corporation Property Boundary

Notes

Maximum values are reported for locations with field 
duplicates and/or multiple depths. 
If analyte was not detected, the minimum reporting 
limit was shown.

D-17dg
6.4
(U)
(L)

= Monitoring Well Location ID
= TCE Concentration (μg/L)
= Upper interval at long screened well location
= Lower interval at long screened well location



	

	

APPENDIX A 
 

Extraction Rate Profiles 



Table A-1
TSA Extraction Rates October 2014 through December 2015 and 

12-Month Averages through 30 December 2015
TSA Remedy - East Multnomah County

Table A-1 TSA Ext Rates and 12-Mo Avg Page 1 of 1

Zone 12-Mo. 
Avg. 10/2014 11/2014 12/2014 01/2015 02/2015 03/2015 04/2015 05/2015 06/2015 07/2015 08/2015 09/2015 10/2015 11/2015 12/2015

Zone B 29 31 26 33 30 33 33 21 31 31 30 29 28 27 25 29

EW-23 29 31 26 33 30 33 33 21 31 31 30 29 28 27 25 29

Zone C 95 103 81 101 97 92 88 86 121 109 95 85 80 72 66 84

EW-1 40 44 31 42 38 34 30 30 67 59 48 40 36 32 27 43

EW-2 26 33 29 35 35 34 33 31 29 26 24 22 22 20 19 22

EW-14 23 25 21 25 25 24 25 25 25 23 23 23 22 21 21 19

Zone D 3 24 17 0 0 0 0 0 0 0 0 0 0 0 0 0

EW-16 0 24 17 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Avg Flow TSA 127 158 125 135 127 125 120 107 152 139 125 115 108 100 92 113

Monthly average flow rates are shown in gallons per minute for each well.
Wells that have not operated during the last 12 months are not shown.
EW-16 pilot shutdown began in November 2014.

NOTES: 



Table A-2
Discharge Monitoring Summary - Cental Treatment System

1 October 2014 through 30 December 2015
TSA Remedy - East Multnomah County

Table A-2 Discharge Monitoring Summary-Central Treatment System Page 1 of 2

System Discharge

Min Avg Max

pH 6.0 – 9.0 su — 7.50 7.65 7.80 0 Weekly
Temperature — ºF — 60 62 63 — Weekly
Flow — gpm — 24 32 44 — Daily

Trichloroethene 5.0 µg/L 11/3/2014 < 1.0 < 1.0 < 1.0 0 Quarterly
1,1-Dichloroethene 7.0 µg/L 11/3/2014 < 1.0 < 1.0 < 1.0 0 Quarterly
cis-1,2-Dichloroethene 70 µg/L 11/3/2014 < 1.0 < 1.0 < 1.0 0 Quarterly
Tetrachloroethene 5.0 µg/L 11/3/2014 < 1.0 < 1.0 < 1.0 0 Quarterly
Vinyl Chloride 2.0 µg/L 11/3/2014 < 1.0 < 1.0 < 1.0 0 Quarterly
pH 6.0 – 9.0 su — 7.60 7.67 7.70 0 Weekly
Temperature — ºF — — 57 — — Weekly
Flow — gpm — 17 25 31 — Daily

pH 6.0 – 9.0 su — 7.60 7.66 7.70 0 Weekly
Temperature — ºF — — 55 — — Weekly
Flow# — gpm — 25 34 42 — Daily

pH 6.0 – 9.0 su — 7.70 7.70 7.70 0 Weekly
Temperature — ºF — 54 55 56 — Weekly
Flow# — gpm — 25 32 38 — Daily

Trichloroethene 5.0 µg/L 2/2/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
1,1-Dichloroethene 7.0 µg/L 2/2/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
cis-1,2-Dichloroethene 70 µg/L 2/2/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Tetrachloroethene 5.0 µg/L 2/2/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Vinyl Chloride 2.0 µg/L 2/2/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
pH 6.0 – 9.0 su — 7.70 7.75 7.80 0 Weekly
Temperature — ºF — — 58 — — Weekly
Flow# — gpm — 24 31 34 — Daily

pH 6.0 – 9.0 su — 7.20 7.56 7.70 0 Weekly
Temperature — ºF — — 60 — — Weekly
Flow# — gpm — 25 30 33 — Daily

pH 6.0 – 9.0 su — 7.70 7.77 7.80 0 Weekly
Temperature — ºF — — 60 — — Weekly
Flow# — gpm — 21 27 31 — Daily

Trichloroethene 5.0 µg/L 5/5/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
1,1-Dichloroethene 7.0 µg/L 5/5/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
cis-1,2-Dichloroethene 70 µg/L 5/5/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Tetrachloroethene 5.0 µg/L 5/5/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Vinyl Chloride 2.0 µg/L 5/5/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
pH 6.0 – 9.0 su — 7.40 7.68 7.80 0 Weekly
Temperature — ºF — — 63 — — Weekly
Flow# — gpm — 25 38 67 — Daily

November 2014

February 2015

April 2015

January 2015

December 2014

October 2014

Number of 
ExceedancesParameter

Discharge 
Limitationsa Sample DateUnit

May 2015

March 2015

Sample 
Frequency



Table A-2
Discharge Monitoring Summary - Cental Treatment System

1 October 2014 through 30 December 2015
TSA Remedy - East Multnomah County

Table A-2 Discharge Monitoring Summary-Central Treatment System Page 2 of 2

System Discharge

Min Avg Max
 

Number of 
ExceedancesParameter

Discharge 
Limitationsa Sample DateUnit Sample 

Frequency

pH 6.0 – 9.0 su — 7.40 7.58 7.80 0 Weekly
Temperature — ºF — — 64 — — Weekly
Flow# — gpm — 23 35 59 — Daily

pH 6.0 – 9.0 su — 7.20 7.28 7.30 0 Weekly
Temperature — ºF — — 62 — — Weekly
Flow# — gpm — 23 31 48 — Daily

Trichloroethene 5.0 µg/L 8/3/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
1,1-Dichloroethene 7.0 µg/L 8/3/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
cis-1,2-Dichloroethene 70 µg/L 8/3/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Tetrachloroethene 5.0 µg/L 8/3/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Vinyl Chloride 2.0 µg/L 8/3/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
pH 6.0 – 9.0 su — 7.30 7.44 7.60 0 Weekly
Temperature — ºF — — 63 — — Weekly
Flow# — gpm — 22 29 40 — Daily

pH 6.0 – 9.0 su — 7.30 7.53 7.60 0 Weekly
Temperature — ºF — — 63 — — Weekly
Flow — gpm — 22 27 36 — Daily

pH 6.0 – 9.0 su — 7.30 7.33 7.40 0 Weekly
Temperature — ºF — — 61 — — Weekly
Flow# — gpm — 20 25 32 — Daily

Trichloroethene 5.0 µg/L 10/29/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
1,1-Dichloroethene 7.0 µg/L 10/29/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
cis-1,2-Dichloroethene 70 µg/L 10/29/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Tetrachloroethene 5.0 µg/L 10/29/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
Vinyl Chloride 2.0 µg/L 10/29/2015 < 1.0 < 1.0 < 1.0 0 Quarterly
pH 6.0 – 9.0 su — 7.30 7.40 7.50 0 Weekly
Temperature — ºF — — 59 — — Weekly
Flow# — gpm — 19 23 27 — Daily

pH 6.0 – 9.0 su — — 7.4 — 0 Weekly
Temperature — ºF — 52 53 54 — Weekly
Flow# — gpm — 19 28 43 — Daily

NOTES:

#Flow includes EW-1, EW-2, EW-14, and EW-23. EW-16 was cycled off in November 2014.
µg/L = micrograms/liter; ºF = degrees Fahrenheit; gpm = gallons per minute; su = standard units.

Analysis for VOCs includes TS-C-Eff.

October 2015

September 2015

July 2015

aDischarge limitations for the CTS are per Attachment C to DEQ Consent Order No. WMCSR-NWR-96-08 dated 2/14/97. 

August 2015

June 2015

November 2015

December 2015
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EW-1 Depth Below MPE

EVENT CALENDAR: 
Nov-13 to Dec-15: PLC data lost  
Jan 17-26: PLC data lost  
Feb 16-23: PLC data lost  
Apr 23: Sonar Cleaning 
July 16: PWB Pumping began 
Aug 29: 2 days of PLC data lost 
Dec 8: Sonar cleaning 
Dec 10-14: PLC data lost  
 
TARGET SET POINT= 165' 
CURRENT TARGET PUMP RATE:  25 gpm 

Figure 

A-1 
EW-1 Monthly Average Extraction Rate  

TSA Remedy 
Cascade Corporation 

Gresham, Oregon 
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EVENT	CALENDAR:	
Sep	30-Oct	1:		Sonar	cleaning	
Nov-13	to	Dec-15:	PLC	data	lost	
Jan	17-26:	PLC	data	lost	
Feb	16-23:	PLC	data	lost	
July	16:	PWB	Pumping	began	
Aug	29:	2	days	of	PLC	data	lost		
Dec	8:	Sonar	cleaning	
Dec	10-14:	PLC	data	lost		
	
TARGET	SET	POINT=	157.5'	
CURRENT	TARGET	PUMP	RATE:		25	gpm	

Figure	

A-2	
EW-2	Monthly	Average	Extrac=on	Rate		

TSA	Remedy	
Cascade	Corpora?on	
Gresham,	Oregon	
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EVENT	CALENDAR:	
Nov-13	to	Dec-15:	PLC	data	lost		
Jan	17-26:	PLC	data	lost		
Feb	16-23:	PLC	data	lost		
July	16:	PWB	Pumping	began	
Aug	29:	2	days	of	PLC	data		
Oct.	12:	Pump	shutoff	for	1	day	
Dec	10-14:	PLC	data	lost		
	
TARGET	SET	POINT=	165'	
CURRENT	TARGET	PUMP	RATE:		20	gpm	

Figure	

A-3	
EW-14	Monthly	Average	Extrac>on	Rate		

TSA	Remedy	
Cascade	Corpora?on	
Gresham,	Oregon	
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EVENT	CALENDAR:	
Nov-13	to	Dec-15:	PLC	data	lost		
Dec-1:	pump	cycled	off	to	bigin	pilot	shutdown	monitoring	
Feb-11:		pump	turned	on	for	sampling;	pump	remains	off			
July	16:	PWB	Pumping	began	
Apri-11:		pump	turned	on	for	sampling;	pump	remains	off	
Aug-3:		pump	turned	on	for	sampling;	pump	remains	off			
Oct	29:		pump	turned	on	for	sampling;	pump	remains	off			
			
	
	
CURRENT	TARGET	PUMP	RATE:		15	gpm	
	

Figure	

A-4	
EW-16	Monthly	Average	Extrac>on	Rate		

TSA	Remedy	
Cascade	Corpora>on	
Gresham,	Oregon	
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EVENT	CALENDAR:	
Nov-13	to	Dec-15	PLC	data	lost	
Dec	27-31	pump	off	line	
Jan	17-26	PLC	data	lost	
Feb	16-23	PLC	data	lost	
Apr	24:	Flow	meter	reset,	Flow	was	not	
recording	for	4	days,	but	s?ll	pumped.	
July	16:	PWB	Pumping	began	
Aug	29:	2	days	of	PLC	data	lost	due	to	high	
winds	
	
CURRENT	TARGET	PUMP	RATE:		30	gpm	
	

Figure	

A-5	
EW-23	Monthly	Average	Extrac>on	Rate		

TSA	Remedy	
Cascade	Corpora?on	
Gresham,	Oregon	



0	

50	

100	

150	

200	

250	

Nov-10	 Mar-11	 Jul-11	 Nov-11	 Mar-12	 Jul-12	 Nov-12	 Mar-13	 Jul-13	 Nov-13	 Mar-14	 Jun-14	 Oct-14	 Feb-15	 Jun-15	 Oct-15	 Feb-16	

Ex
tr
ac
<o

n	
Ra

te
	(g
pm

)	

Figure	

A-6	
Total	Extrac+on	Rate	for	Remedy	Wells		

TSA	Remedy	
Cascade	Corpora<on	
Gresham,	Oregon	



	

	

APPENDIX B 
 

Groundwater Elevation Data 



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

Extraction Wells
EW-1 10/06/2014 14:04 124.04 164.68 -40.64
EW-1 11/03/2014 9:46 124.04 153.18 -29.14
EW-1 11/03/2014 9:46 124.04 153.18 -29.14
EW-1 12/01/2014 12:27 124.04 163.28 -39.24
EW-1 01/05/2015 12:49 124.04 162.65 -38.61
EW-1 02/02/2015 9:09 124.04 163.96 -39.92
EW-1 02/02/2015 9:09 124.04 163.96 -39.92
EW-1 03/08/2015 9:09 124.04 165.7 -41.66
EW-1 04/14/2015 17:00 124.04 165.47 -41.43
EW-1 05/04/2015 10:54 124.04 155.24 -31.2
EW-1 05/05/2015 10:54 124.04 155.24 -31.2
EW-1 06/01/2015 11:34 124.04 160.04 -36
EW-1 07/06/2015 12:49 124.04 164.96 -40.92
EW-1 08/03/2015 10:12 124.04 162.86 -38.82
EW-1 08/04/2015 17:06 124.04 161.3 -37.26
EW-1 09/07/2015 13:59 124.04 164.06 -40.02
EW-1 10/29/2015 10:20 124.04 163.81 -39.77
EW-1 11/09/2015 10:10 124.04 163.46 -39.42
EW-1 12/14/2015 14:21 124.04 153.93 -29.89
EW-2 10/06/2014 13:58 126.01 144.26 -18.25
EW-2 11/03/2014 9:41 126.01 147.37 -21.36
EW-2 11/03/2014 9:41 126.01 147.37 -21.36
EW-2 12/01/2014 12:16 126.01 146.45 -20.44
EW-2 01/05/2015 12:31 126.01 151.21 -25.2
EW-2 02/02/2015 9:01 126.01 152.21 -26.2
EW-2 02/02/2015 9:10 126.01 152.21 -26.2
EW-2 03/08/2015 9:01 126.01 157.21 -31.2
EW-2 04/14/2015 16:56 126.01 157.53 -31.52
EW-2 05/04/2015 10:44 126.01 157.56 -31.55
EW-2 05/05/2015 10:44 126.01 157.56 -31.55
EW-2 06/01/2015 11:24 126.01 157.59 -31.58
EW-2 07/06/2015 12:40 126.01 157.56 -31.55
EW-2 08/03/2015 10:04 126.01 157.6 -31.59
EW-2 08/04/2015 17:17 126.01 157.61 -31.6
EW-2 09/07/2015 12:30 126.01 157.58 -31.57
EW-2 10/29/2015 10:00 126.01 157.3 -31.29
EW-2 11/09/2015 9:56 126.01 157.48 -31.47
EW-2 12/14/2015 14:17 126.01 147.39 -21.38

EW-14 10/06/2014 14:10 127.63 162.39 -34.76
EW-14 11/03/2014 9:51 127.63 164.14 -36.51
EW-14 11/03/2014 9:51 127.63 164.14 -36.51
EW-14 12/01/2014 13:20 127.63 162.14 -34.51
EW-14 01/05/2015 12:53 127.63 161.86 -34.23
EW-14 02/02/2015 9:16 127.63 152.91 -25.28
EW-14 02/02/2015 9:16 127.63 152.91 -25.28
EW-14 03/08/2015 9:16 127.63 163.49 -35.86
EW-14 04/14/2015 17:04 127.63 153.36 -25.73



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

EW-14 05/04/2015 11:03 127.63 162.11 -34.48
EW-14 05/05/2015 11:03 127.63 162.11 -34.48
EW-14 06/01/2015 11:37 127.63 153.36 -25.73
EW-14 07/06/2015 12:55 127.63 154.21 -26.58
EW-14 08/03/2015 10:21 127.63 160.68 -33.05
EW-14 08/04/2015 17:11 127.63 161.53 -33.9
EW-14 09/07/2015 14:03 127.63 162.36 -34.73
EW-14 10/29/2015 10:33 127.63 164.86 -37.23
EW-14 11/09/2015 10:20 127.63 164.58 -36.95
EW-14 12/14/2015 14:25 127.63 164.06 -36.43
EW-16 10/06/2014 13:48 83.71 100.48 -16.77
EW-16 11/03/2014 9:33 83.71 103.38 -19.67
EW-16 11/03/2014 9:33 83.71 103.38 -19.67
EW-16 02/02/2015 11:21 83.71 66.77 16.94
EW-16 05/04/2015 11:42 83.71 66.14 17.57
EW-16 05/05/2015 11:42 83.71 66.14 17.57
EW-16 08/04/2015 13:50 83.71 65.21 18.5
EW-16 10/29/2015 11:00 83.71 67.14 16.57
EW-16 11/09/2015 11:29 83.71 70.86 12.85
EW-23 10/06/2014 13:35 83.93 84.02 -0.09
EW-23 11/03/2014 8:19 83.93 84.21 -0.28
EW-23 11/03/2014 9:19 83.93 84.21 -0.28
EW-23 12/01/2014 12:07 83.93 83.41 0.52
EW-23 01/05/2015 12:11 83.93 82.08 1.85
EW-23 02/02/2015 8:53 83.93 82.39 1.54
EW-23 02/02/2015 8:53 83.93 82.39 1.54
EW-23 03/08/2015 8:53 83.93 83.39 0.54
EW-23 04/14/2015 16:22 83.93 82.61 1.32
EW-23 05/04/2015 10:17 83.93 82.48 1.45
EW-23 05/05/2015 10:17 83.93 82.48 1.45
EW-23 06/01/2015 11:08 83.93 82.96 0.97
EW-23 07/06/2015 12:26 83.93 84.43 -0.5
EW-23 08/03/2015 9:27 83.93 85.98 -2.05
EW-23 08/04/2015 10:34 83.93 86.06 -2.13
EW-23 09/07/2015 12:14 83.93 91.48 -7.55
EW-23 11/09/2015 8:11 83.93 93.45 -9.52
EW-23 12/14/2015 12:59 83.93 90.71 -6.78

Monitoring Wells
BOP-13dg 02/02/2015 7:41 128.71 119.31 9.40
BOP-13dg 08/03/2015 8:34 128.71 121.03 7.68
BOP-13ds 11/03/2014 8:02 128.94 120.60 8.34
BOP-13ds 02/02/2015 7:39 128.94 119.04 9.90
BOP-13ds 05/01/2015 15:04 128.94 118.27 10.67
BOP-13ds 08/03/2015 8:31 128.94 120.66 8.28
BOP-13ds 11/02/2015 8:55 128.94 125.6 3.34
BOP-20dg 11/03/2014 16:19 77.32 65.39 11.93
BOP-20dg 02/02/2015 12:42 77.32 63.95 13.37
BOP-20dg 08/03/2015 12:30 77.32 68.00 9.32



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

BOP-20ds 11/03/2014 16:21 77.45 65.40 12.05
BOP-20ds 02/02/2015 12:40 77.45 64.02 13.43
BOP-20ds 08/03/2015 12:35 77.45 68.05 9.40
BOP-21ds 11/03/2014 16:43 78.02 65.86 12.16
BOP-21ds 02/02/2015 13:17 78.02 64.32 13.70
BOP-21ds 08/03/2015 16:12 78.02 69.01 9.01
BOP-22dg 11/03/2014 12:24 81.05 67.90 13.15
BOP-22dg 02/02/2015 14:08 81.05 65.08 15.97
BOP-22dg 08/03/2015 9:14 81.05 74.73 6.32

BOP-22Rds 11/03/2014 12:22 82.91 70.59 12.32
BOP-22Rds 02/02/2015 13:55 82.91 68.85 14.06
BOP-22Rds 08/03/2015 9:24 82.91 74.21 8.70
BOP-23dg 02/02/2015 12:33 76.96 63.78 13.18
BOP-23dg 08/03/2015 9:25 76.96 67.32 9.64
BOP-31dg 02/02/2015 10:29 98.51 85.71 12.80
BOP-31dg 08/03/2015 9:21 98.51 88.00 10.51
BOP-31ds 11/03/2014 16:04 99.04 87.82 11.22
BOP-31ds 02/02/2015 10:31 99.04 86.26 12.78
BOP-31ds 05/01/2015 14:32 99.04 85.50 13.54
BOP-31ds 08/03/2015 9:15 99.04 88.35 10.69
BOP-42dg 02/02/2015 11:41 130.71 117.30 13.41
BOP-42dg 08/03/2015 8:27 130.71 120.28 10.43
BOP-42ds 02/02/2015 11:38 130.74 117.05 13.69
BOP-42ds 08/03/2015 8:25 130.74 119.34 11.40
BOP-44dg 02/02/2015 10:01 35.15 23.11 12.04
BOP-44dg 08/04/2015 9:58 35.15 26.04 9.11
BOP-44dg 10/21/2015 14:41 35.15 31.53 3.62
BOP-44dg 11/09/2015 10:47 35.15 30.84 4.31
BOP-44ds 02/02/2015 10:03 35.24 22.65 12.59
BOP-44ds 08/04/2015 9:59 35.24 25.73 9.51
BOP-44ds 10/21/2015 14:33 35.24 31.04 4.2
BOP-44ds 11/09/2015 10:44 35.24 30.23 5.01
BOP-60dg 02/02/2015 10:51 93.59 79.85 13.74
BOP-60dg 08/03/2015 10:56 93.59 84.86 8.73

BOP-60Rds 11/03/2014 15:04 82.8 70.66 12.14
BOP-60Rds 02/02/2015 10:08 82.8 69.04 13.76
BOP-60Rds 08/03/2015 10:17 82.8 73.68 9.12
BOP-61dg 02/02/2015 11:22 94.43 83.14 11.29
BOP-61dg 08/03/2015 11:37 94.43 86.26 8.17
BOP-61ds 02/02/2015 11:19 94.64 83.30 11.34
BOP-61ds 08/03/2015 11:30 94.64 86.21 8.43
BOP-62ds 02/02/2015 11:17 112.29 98.84 13.45
BOP-62ds 08/03/2015 8:15 112.29 103.24 9.05
BOP-65ds 02/02/2015 11:57 104.22 90.75 13.47
BOP-65ds 08/03/2015 8:48 104.22 94.66 9.56
BOP-66ds 02/02/2015 12:08 102.97 90.03 12.94
BOP-66ds 08/03/2015 8:55 102.97 92.78 10.19



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

BOP-70ds (215) 11/09/2015 12:20 65.15 66.34 -1.19
BOP-71ds 11/09/2015 12:16 87.88 90.59 -2.71
CMW-3 02/02/2015 14:32 147.69 130.26 17.43
CMW-3 08/04/2015 17:53 147.69 130.38 17.31
CMW-3 11/09/2015 10:26 147.69 133.34 14.35

CMW-8dg 02/02/2015 14:13 136.21 128.91 7.3
CMW-8dg 08/04/2015 18:14 136.21 128.95 7.26
CMW-8dg 11/09/2015 10:58 136.21 132.92 3.29
CMW-10dg 02/02/2015 14:18 135.05 125.8 9.25
CMW-10dg 08/04/2015 18:04 135.05 125.77 9.28
CMW-10dg 11/09/2015 10:50 135.05 128.73 6.32
CMW-10ds 11/03/2014 13:30 134.54 121.73 12.81
CMW-10ds 02/02/2015 14:21 134.54 121.18 13.36
CMW-10ds 05/05/2015 12:56 134.54 120.71 13.83
CMW-10ds 08/04/2015 18:09 134.54 120.66 13.88
CMW-10ds 10/29/2015 13:33 134.54 122.41 12.13
CMW-10ds 11/09/2015 10:45 134.54 122.84 11.7

CMW-14Rds 11/03/2014 12:05 83.48 62 21.48
CMW-14Rds 02/02/2015 12:52 83.48 60.94 22.54
CMW-14Rds 05/05/2015 11:38 83.48 59.69 23.79
CMW-14Rds 08/04/2015 17:26 83.48 60.08 23.4
CMW-14Rds 10/29/2015 12:15 83.48 62.74 20.74
CMW-14Rds 11/09/2015 9:00 83.48 62.72 20.76
CMW-17ds 11/03/2014 10:10 121.89 102.91 18.98
CMW-17ds 02/02/2015 12:43 121.89 102.71 19.18
CMW-17ds 05/05/2015 11:25 121.89 102.19 19.7
CMW-17ds 08/04/2015 16:52 121.89 102.02 19.87
CMW-17ds 10/29/2015 10:43 121.89 103.16 18.73
CMW-17ds 11/09/2015 8:35 121.89 102.91 18.98
CMW-18ds 11/03/2014 11:55 117.66 102.75 14.91
CMW-18ds 02/02/2015 12:49 117.66 102.63 15.03
CMW-18ds 05/05/2015 11:34 117.66 102.27 15.39
CMW-18ds 08/04/2015 17:21 117.66 101.71 15.95
CMW-18ds 10/29/2015 12:00 117.66 102.78 14.88
CMW-18ds 11/09/2015 8:50 117.66 102.66 15
CMW-19ds 11/03/2014 13:10 144.08 128.73 15.35
CMW-19ds 02/02/2015 14:06 144.08 128.38 15.7
CMW-19ds 05/05/2015 12:48 144.08 127.97 16.11
CMW-19ds 08/04/2015 17:58 144.08 128.21 15.87
CMW-19ds 10/29/2015 13:10 144.08 130.89 13.19
CMW-19ds 11/09/2015 10:38 144.08 130.95 13.13
CMW-20ds 02/02/2015 11:45 152.72 138.66 14.06
CMW-20ds 11/09/2015 10:12 152.72 141.08 11.64
CMW-22dg 02/02/2015 11:28 81.65 63.78 17.87
CMW-22dg 08/04/2015 17:32 81.65 64.71 16.94
CMW-22dg 11/09/2015 11:14 81.65 68.42 13.23



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

CMW-24dg (EW-5) 02/02/2015 12:57 77.74 62.53 15.21
CMW-24dg (EW-5) 08/04/2015 8:38 77.74 63.58 14.16
CMW-24dg (EW-5) 11/09/2015 9:24 77.74 68.14 9.6

CMW-25dg 02/02/2015 13:20 75.28 61.68 13.6
CMW-25dg 08/04/2015 9:21 75.28 63.61 11.67
CMW-25dg 11/09/2015 12:10 75.28 70.54 4.74
CMW-26dg 11/03/2014 12:30 108.98 94.54 14.44
CMW-26dg 02/02/2015 13:40 108.98 93.34 15.64
CMW-26dg 05/05/2015 12:09 108.98 92.85 16.13
CMW-26dg 08/04/2015 14:42 108.98 94.47 14.51
CMW-26dg 10/29/2015 12:40 108.98 96.69 12.29
CMW-26dg 11/09/2015 11:51 108.98 96.5 12.48
CMW-36dg 02/02/2015 11:06 78.84 61.36 17.48
CMW-36dg 08/04/2015 13:53 78.84 65.28 13.56
CMW-36dg 10/29/2015 12:50 78.84 71.18 7.66
CMW-36dg 11/09/2015 11:22 78.84 70.22 8.62

D-16ds 02/02/2015 10:26 16.91 3.94 12.97
D-16ds 08/04/2015 12:03 16.91 8.07 8.84
D-16ds 11/09/2015 12:41 16.91 12.83 4.08
D-17dg 02/02/2015 12:38 124.61 113.79 10.82
D-17dg 08/04/2015 8:08 124.61 115.83 8.78
D-17dg 11/09/2015 10:07 124.61 117.07 7.54
D-17ds 11/03/2014 11:00 123.28 115.1 8.18
D-17ds 02/02/2015 12:34 123.28 115.17 8.11
D-17ds 05/05/2015 11:04 123.28 113.05 10.23
D-17ds 08/04/2015 8:11 123.28 113.88 9.40
D-17ds 10/29/2015 11:30 123.28 117.21 6.07
D-17ds 11/09/2015 10:04 123.28 115.46 7.82
D-18ds 02/02/2015 10:11 18.01 4.33 13.68
D-18ds 08/04/2015 11:29 18.01 9.65 8.36
D-18ds 11/09/2015 12:31 18.01 17.83 0.18
EW-3 11/03/2014 15:23 94.26 83.30 10.96
EW-3 02/02/2015 10:36 94.26 82.88 11.38
EW-3 08/03/2015 11:04 94.26 87.42 6.84
EW-8 02/02/2015 9:50 77.16 63.26 13.9
EW-8 08/04/2015 10:44 77.16 66.41 10.75
EW-8 11/09/2015 8:20 77.16 74.91 2.25
EW-11 08/04/2015 13:19 114.73 94.81 19.92
EW-11 11/09/2015 10:21 114.73 100.21 14.52
EW-12 11/03/2014 11:40 94.14 83.76 10.38
EW-12 02/02/2015 12:19 94.14 82.01 12.13
EW-12 05/05/2015 11:10 94.14 81.64 12.5
EW-12 08/04/2015 17:00 94.14 83.83 10.31
EW-12 10/29/2015 11:45 94.14 90.61 3.53
EW-12 11/09/2015 10:15 94.14 84.14 10
EW-13 11/03/2014 15:56 103.59 90.41 13.18
EW-13 02/02/2015 11:27 103.59 90.21 13.38
EW-13 08/03/2015 11:43 103.59 93.45 10.14



Table B-1
Groundwater Elevations - 1 October 2014 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time
Top of Casing 

Elevation 
(ft, MSL)

Depth to Water 
(ft below TOC)

Groundwater 
Elevation
 (ft. MSL)

EW-15 08/04/2015 14:12 116.21 62.82 53.39
EW-15 11/09/2015 11:37 116.21 63.79 52.42

DEQ-1dg 02/02/2015 11:56 150.58 132.93 17.65
DEQ-1dg 08/04/2015 17:40 150.58 136.38 14.2
DEQ-1dg 11/09/2015 9:36 150.58 139.28 11.3
DEQ-5dg 02/02/2015 11:35 155.95 142.03 13.92
DEQ-5dg 08/04/2015 18:21 155.95 143.19 12.76
DEQ-5dg 11/09/2015 9:51 155.95 150.21 5.74
DEQ-5ds 02/02/2015 11:38 155.68 141.69 13.99
DEQ-5ds 08/04/2015 18:25 155.68 142.74 12.94
DEQ-5ds 11/09/2015 9:59 155.68 147.72 7.96
PMX-167 02/02/2015 10:47 44.84 6.61 38.23
PMX-167 08/04/2015 12:52 44.84 33.95 10.89
PMX-167 11/09/2015 13:08 44.84 16.12 28.72
PMX-196 02/02/2015 11:08 89.27 Inaccessible Inaccessible
PMX-196 11/09/2015 11:41 89.27 Inaccessible Inaccessible

PMX-208dg 02/02/2015 10:57 81.14 58.54 22.6
PMX-208dg 08/04/2015 17:45 81.14 60.21 20.93
PMX-208dg 11/09/2015 13:30 81.14 64.7 16.44

PWB-1lts 02/02/2015 10:37 16.48 4.77 11.71
PWB-1lts 08/04/2015 12:40 16.48 6.94 9.54
PWB-1lts 11/09/2015 12:55 16.48 11.51 4.97
PWB-1uts 02/02/2015 10:39 15.98 5.27 10.71
PWB-1uts 08/04/2015 12:43 15.98 6.46 9.52
PWB-1uts 11/09/2015 12:57 15.98 10.68 5.3
PWB-2lts 02/02/2015 10:49 44.32 32.44 11.88
PWB-2lts 08/04/2015 13:04 44.32 38.23 6.09
PWB-2lts 11/09/2015 13:11 44.32 39.1 5.22
RPW-1ds 02/02/2015 10:33 15.9 3.03 12.87
RPW-1ds 08/04/2015 12:33 15.9 4.78 11.12
RPW-1ds 11/09/2015 12:53 15.9 8.52 7.38

Notes:
ft MSL = feet above mean sea level
ft below TOC = feet below top of casing
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Cascade Corporation
Gresham, Oregon

Hydrograph for TSA Wells BOP-44(ds,dg)
and SGA Well BOP-44(usg)

Figure
B-6

BOP-44(ds) Malfunction
(10/02/14 - 10/30/14)
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Hydrograph for TSA Wells
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Figure
B-7

BOP-70(ds-215)  and BOP-71(ds):
discontinued monitoring on 08/19/2015
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Cascade Corporation
Gresham, Oregon

Hydrograph for TSA Wells EMC-2(dg)
and SGA Well EMC-2(usg)

Figure
B-8

EMC-2(usg) discontinued
monitoring on 09/30/2015
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Precip

Cascade Corporation
Gresham, Oregon

Hydrograph for TSA Wells PWB-1(lts)
and SGA Well PWB-1(usg)

Figure
B-9

PWB-1 (lts) and PWB-1(usg):
discontinue monitoring on 09/10/2015

PWB-1(usg) malfunction 11/29/14; 
back up malfunction 12/31/14; 
possible tampering 01/29/15
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MW-36(dg) Automatic MW-36(dg) Manual Precip

Cascade Corporation
Gresham, Oregon Hydrograph for TSA Wells MW-36(dg)

Figure
B-10

Install transducer at
MW-36(dg) on 08/19/2015
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Table C-1
Groundwater Analytical Results - (ug/L)

 1 Oct. 2014 through 31 Dec. 2015
TSA Remedy - Gresham, Oregon
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System Influent/Effluent
Lower TS-C-Inf TS-C-INF-020215 2/2/2015 6.4 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Inf TS-C-INF-050515 5/5/2015 3.5 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Inf TS-C-INF-080315 8/3/2015 5.4 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Inf TS-C-INF-102915 10/29/2015 3.96 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-020215 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-020215-DUP 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-050515 5/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-050515-DUP 5/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-080315 8/3/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-080315-DUP 8/3/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-102915 10/29/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower TS-C-Eff TS-C-EFF-102915-DUP 10/29/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Extraction Wells
Lower EW-1 EW1-020215 2/2/2015 2.6 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-1 EW1-050515 5/5/2015 3.2 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-1 EW-1-080315 8/3/2015 3.5 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-1 EW1-102915 10/29/2015 3.74 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-2 EW2-020215 2/2/2015 12 < 1.0 1.2 < 1.0 < 1.0
Lower EW-2 EW2-050515 5/5/2015 10 < 1.0 1.2 < 1.0 < 1.0
Lower EW-2 EW-2-080315 8/3/2015 10 < 1.0 1.1 < 1.0 < 1.0
Lower EW-2 EW2-102915 10/29/2015 10.6 < 1.0 1.10 < 1.0 < 1.0
Lower EW-14 EW14-020215 2/2/2015 7.8 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-14 EW14-050515 5/5/2015 6.5 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-14 EW-14-080315 8/3/2015 6.8 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-14 EW-14-080315-DUP 8/3/2015 7.1 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-14 EW14-102915 10/29/2015 8.01 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-15 EW-15-080415-L 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-15 EW-15-080415-U 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-16 EW16-020215 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-16 EW16-050515 5/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-16 EW-16-080315 8/3/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-16 EW16-102915 10/29/2015 < 1.00 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-23 EW23-020215 2/2/2015 4.5 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-23 EW-23-080315 8/3/2015 1.9 < 1.0 < 1.0 < 1.0 < 1.0

Monitoring Wells
Lower BOP-13dg BOP-13dg-0815 8/6/2015 0.80 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-13dg BOP-13dg-0816 8/7/2015 0.81 < 0.21 < 0.21 < 0.21 < 0.21
Lower BOP-20dg BOP-20dg-1115 11/5/2015 0.90 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-22dg BOP-22dg-0815 8/28/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-23dg BOP-23dg-0815 8/6/2015 0.70 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-23dg BOP-23dg-1115 11/5/2015 0.80 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-31dg BOP-31dg-0215 2/3/2015 5.2 0.50 0.60 < 0.20 < 0.20
Lower BOP-31dg BOP-31dg-0815 8/6/2015 4.6 0.40 0.50 < 0.20 < 0.20
Lower BOP-42dg BOP-42dg-0815 8/5/2015 1.3 < 0.20 0.30 < 0.20 < 0.20
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Lower BOP-44dg BOP-44DG-080415 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower BOP-60dg BOP-60(dg)-0815 8/6/2015 1.5 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-60dg BOP-Y-0815 8/6/2015 1.5 < 0.20 < 0.20 < 0.20 < 0.20
Lower BOP-60dg BOP-60dg-1115 11/5/2015 2.1 < 0.20 0.20 < 0.20 < 0.20
Lower BOP-60dg BOP-Z-1115 11/5/2015 2.2 < 0.20 0.20 < 0.20 < 0.20
Lower BOP-61dg BOP-61dg-0215 2/3/2015 5.1 < 0.20 0.50 < 0.20 < 0.20
Lower BOP-61dg BOP-61dg-0815 8/6/2015 5.8 0.20 0.70 < 0.20 < 0.20
Lower CMW-8dg MW-8DG-080515 8/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-10dg MW-10DG-080515 8/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-14Rds CMW14RDS-020215 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-14Rds CMW14RDS-050515 5/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-14Rds MW-14RDS-080315 8/3/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-14Rds CMW14RDS-102915 10/29/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-22dg MW-22DG-080315 8/3/2015 1.4 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-24dg (EW-5) CMW24DG-020215-L 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-24dg (EW-5) CMW24DG-020215-U 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-24dg (EW-5) MW-24DG-080415-L 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-24dg (EW-5) MW-24DG-080415-U 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-25dg CMW25DG-020215 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-25dg MW-25DG-080415 8/4/2015 1.3 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-26dg CMW26DG-020215 2/2/2015 3.3 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-26dg CMW26DG-050515 5/5/2015 2.9 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-26dg MW-26DG-080415 8/4/2015 2.3 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-26dg MW-26DG-080415-DUP 8/4/2015 3.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-26dg CMW26-102915 10/29/2015 3.49 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-36dg MW-36DG-080315 8/3/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower CMW-36dg CMW36DG-102915 10/29/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower D-17dg D17DG-020215 2/2/2015 8.6 < 1.0 1.8 < 1.0 < 1.0
Lower D-17dg D-17DG-080315 8/3/2015 9.0 < 1.0 2.2 < 1.0 < 1.0
Lower D-17ds D17DS-020215 2/2/2015 32 1.2 8.2 < 1.0 < 1.0
Lower D-17ds D17DS-050515 5/5/2015 34 < 1.0 12 < 1.0 < 1.0
Lower D-17ds D-17DS-080315 8/3/2015 27 < 1.0 7.9 < 1.0 < 1.0
Lower D-17ds D17DS-102915 10/29/2015 37.7 < 1.00 11.1 < 1.0 < 1.0
Lower EW-8 EW8-020215-L 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-8 EW8-020215-U 2/2/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-8 EW-8-080415-L 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-8 EW-8-080415-U 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-11 EW-11-080415-L 8/4/2015 1.1 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-11 EW-11-080415-U 8/4/2015 1.2 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-020215-L 2/2/2015 4.0 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-020215-U 2/2/2015 4.1 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-050515-L 5/5/2015 3.9 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-050515-U 5/5/2015 3.3 < 1.0 < 1.0 < 1.0 < 1.0
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Lower EW-12 EW-12-080315-L 8/3/2015 3.3 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW-12-080315-U 8/3/2015 3.5 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-102915-U 10/29/2015 2.60 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-12 EW12-102915-L 10/29/2015 2.67 < 1.0 < 1.0 < 1.0 < 1.0
Lower EW-13 EW-13-0215 2/11/2015 0.70 < 0.20 < 0.20 < 0.20 < 0.20
Lower EW-13 EW-13-0815 8/7/2015 0.60 < 0.20 0.20 < 0.20 < 0.20
Lower PWB-1lts PWB-1LTS-080515 8/5/2015 1.6 < 1.0 < 1.0 < 1.0 < 1.0
Upper BOP-13ds BOP-13ds-0215 2/5/2015 2.8 < 0.20 0.40 < 0.20 < 0.20
Upper BOP-13ds BOP-Z-0215 2/5/2015 3.0 < 0.20 0.40 < 0.20 < 0.20
Upper BOP-13ds BOP-13ds-0515 5/4/2015 2.9 < 0.20 0.40 < 0.20 < 0.20
Upper BOP-13ds BOP-13ds-0815 8/6/2015 3.7 < 0.20 0.50 < 0.20 < 0.20
Upper BOP-13ds BOP-13ds-1115 11/3/2015 3.7 < 0.20 0.50 < 0.20 < 0.20
Upper BOP-20ds BOP-20ds-0815 8/6/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-20ds BOP-Z-0815 8/6/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-20ds BOP-20ds-1115 11/5/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-21ds BOP-21ds-0815 8/6/2015 1.3 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-21ds BOP-21ds-1115 11/5/2015 < 0.20 < 0.20 1.3 < 0.20 < 0.20
Upper BOP-22Rds BOP-22R(ds)-0815 8/6/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-22Rds BOP-22Rds-1115 11/5/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-31ds BOP-31ds-0215 2/5/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-31ds BOP-31ds-0515 5/4/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-31ds BOP-31ds-0815 8/6/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-42ds BOP-42ds-0815 8/5/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-44ds BOP-44DS-080415 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Upper BOP-60Rds BOP-60R(ds)-0815 8/6/2015 0.40 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-61ds BOP-61ds-0215 2/9/2015 8.7 0.40 1.3 < 0.20 < 0.20
Upper BOP-61ds BOP-61ds-0815 8/6/2015 5.1 0.20 0.40 < 0.20 < 0.20
Upper BOP-62ds BOP-62ds-0815 8/6/2015 0.70 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-65ds BOP-65ds-0215 2/11/2015 1.3 < 0.20 0.40 < 0.20 < 0.20
Upper BOP-65ds BOP-65ds-0815 8/6/2015 0.90 < 0.20 0.20 < 0.20 < 0.20
Upper BOP-66ds BOP-66ds-0215 2/11/2015 3.6 < 0.20 < 0.20 < 0.20 < 0.20
Upper BOP-66ds BOP-66ds-0815 8/6/2015 2.9 < 0.20 < 0.20 < 0.20 < 0.20
Upper CMW-10ds CMW10DS-020215 2/2/2015 22 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-10ds CMW10DS-050515 5/5/2015 23 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-10ds MW-10DS-080515 8/5/2015 21 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-10ds CMW10DS-102915 10/29/2015 22.3 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-020215 2/2/2015 52 2.5 7.3 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-050515 5/5/2015 50 2.2 8.6 < 1.0 < 1.0
Upper CMW-17ds MW-17DS-080315 8/3/2015 37 1.4 7.0 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-102915 10/29/2015 42.1 1.94 6.70 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-102915-DUP 10/29/2015 40.2 1.91 6.30 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-113015 11/30/2015 43.7 1.45 6.71 < 1.0 < 1.0
Upper CMW-17ds CMW17DS-122815 12/28/2015 49.4 1.69 7.07 < 1.0 < 1.0
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Upper CMW-18ds CMW18DS-020215 2/2/2015 57 2.8 6.4 < 1.0 < 1.0
Upper CMW-18ds CMW18DS-050515 5/5/2015 58 1.1 8.5 < 1.0 < 1.0
Upper CMW-18ds CMW18DS-050515-DUP 5/5/2015 60 1.3 9.4 < 1.0 < 1.0
Upper CMW-18ds MW-18DS-080315 8/3/2015 54 < 1.0 8.6 < 1.0 < 1.0
Upper CMW-18ds CMW18DS-102915 10/29/2015 75.7 2.52 11.1 < 1.0 < 1.0
Upper CMW-18ds CMW18DS-102915-DUP 10/29/2015 79.2 2.76 11.3 < 1.0 < 1.0
Upper CMW-19ds CMW19DS-020215 2/2/2015 5.4 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-19ds CMW19DS-050515 5/5/2015 1.6 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-19ds MW-19DS-080515 8/5/2015 1.1 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-19ds CMW19DS-102915 10/29/2015 6.66 < 1.0 < 1.0 < 1.0 < 1.0
Upper CMW-20ds MW-20DS-080515 8/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Upper D-16ds D-16DS-080415 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Upper D-18ds D-18DS-080415 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Upper D-18ds D-18DS-080415-DUP 8/4/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Upper EW-3 EW-3-0215 2/11/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper EW-3 EW-3-0815 8/7/2015 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Upper PWB-1uts PWB-1UTS-080515 8/5/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
N/A IDW SOILBIN-20151110 11/10/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
N/A IDW MW99-20151110 11/10/2015 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Notes:
Results are presented in micrograms per liter (µg/L)
BOP = wells installed by and /or on Boeing Corporation Property
CMW = monitoring wells installed by and/or on Cascade Corporation property.
< = compound not detected above the reporting limit shown.
Sample ID with "DUP" indicates duplicate sample.
Sample ID with "U" indicates sample collected from the upper portion of the screened interval.
Sample ID with "L" indicates sample collected from the lower portion of the screened interval.
Samples analyzed using EPA Method 8260 and results shown above have been validated with applicable qualifiers shown.
Laboratory and validation reports for above listed samples are presented on a disc in Appendix F.
N/A = not applicable



5	

10	

15	

20	

25	

30	

35	

0	

20	

40	

60	

80	

100	

120	

140	

160	

180	

200	

220	

Ja
n-
93
	

Se
p-
93
	

M
ay
-9
4	

Ja
n-
95
	

Se
p-
95
	

Ju
n-
96
	

Fe
b-
97
	

O
ct
-9
7	

Ju
n-
98
	

M
ar
-9
9	

N
ov
-9
9	

Ju
l-0

0	

M
ar
-0
1	

N
ov
-0
1	

Au
g-
02
	

Ap
r-
03
	

De
c-
03

	

Au
g-
04
	

Ap
r-
05
	

Ja
n-
06
	

Se
p-
06
	

M
ay
-0
7	

Ja
n-
08
	

Se
p-
08
	

Ju
n-
09
	

Fe
b-
10
	

O
ct
-1
0	

Ju
n-
11
	

M
ar
-1
2	

N
ov
-1
2	

Ju
l-1

3	

M
ar
-1
4	

N
ov
-1
4	

Au
g-
15
	

Ap
r-
16
	

De
c-
16

	

Au
g-
17
	

Gr
ou

nd
w
at
er
	E
le
va
Go

n	
(I
	M

SL
)	

TC
E	
Co

nc
en

tr
aG

on
	(µ

g/
L)
	

Well	Screen	Interval	

Base	of	Upper	TSA	(<10.0	I,	MSL	per	log)	

NOTES:	Where	TCE	concentraGons	are	below	reporGng	limit,	reporGng	limit	is	shown.	Highest	TCE	concentraGon	shown	where	sample	collected	in	duplicate.			
Top	of	well	screen	=	23.5	I,	MSL	(screen	length	=	10	feet).	

					LEGEND	
					MW-17(ds)	TCE	
					MW-17(ds)	WL	

Figure	

C-1	
TCE	Concentra5on	Profile	MW-17(ds)		

TSA	Remedy	
Cascade	CorporaGon	
Gresham,	Oregon	
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NOTES:  Where TCE concentrations are below reporting limit, reporting limit is shown.  Highest TCE concentration shown where sample collected in duplicate.
Top of well screen = 9.0 ft, MSL (screen length = 10 ft).

Well Screen Interval

Well was dry between August 1998 and 
February 2009. No samples were collected.

Figure 

C-2 

TCE Concentration Profile  
Well BOP-13(ds) 

P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt\Figures\TSA Fall 2015 Semiannual_Fig C-2.docx  Source: P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt 

Boeing Portland 
Gresham, Oregon 
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NOTES:  Where TCE concentrations are below reporting limit, reporting limit is shown.  Highest TCE concentration shown where sample collected in duplicate.
Top of well screen = 17.0 ft, MSL (screen length = 10 ft).

Well Screen Interval

Well was dry between February 1998 and 
May 2009. No samples were collected.

Figure 

C-3 

TCE Concentration Profile 
Well BOP-31(ds) 

P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt\Figures\TSA Fall 2015 Semiannual_Fig C-3.docx Source: P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt 

Boeing Portland 
Gresham, Oregon 
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NOTES:  Where TCE concentrations are below reporting limit, reporting limit is shown.  Highest TCE concentration shown where sample collected in duplicate.
Top of well screen = -33.5 ft, MSL (screen length = 20 ft).

Well Screen Interval

Figure 

C-4 

TCE Concentration Profile 
Well BOP-31(dg) 

P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt\Figures\TSA Fall 2015 Semiannual_Fig C-4.docx Source: P:\025\116\WIP\R\TSA\Semiannual Reports\2015 Rpt 

Boeing Portland 
Gresham, Oregon 
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NOTES:	Where	TCE	concentraGons	are	below	reporGng	limit,	reporGng	limit	is	shown.	Highest	TCE	concentraGon	
shown	where	sample	collected	in	duplicate.		Top	of	well	screen	=	6.3	I,	MSL	(screen	length	=	10	I).	

Base	of	Upper	TSA	(-6.0	I,	MSL	per	log)	

Well	Screen	Interval	

					LEGEND	
					MW-20(ds)	TCE	
					MW	-20(ds)	WL	

Figure	

C-5	
TCE	Concentra5on	Profile	MW-20(ds)		

TSA	Remedy	
Cascade	CorporaGon	
Gresham,	Oregon	
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Well	Screen	Interval	

NOTES:	Where	TCE	concentraGons	are	below	reporGng	limit,	reporGng	limit	is	shown.	Highest	TCE	concentraGon	shown		
	
where	sample	collected	in	duplicate..		Top	of	well	screen	=	21.2	I,	MSL	(screen	length	=	15	feet).	

Base	of	Upper	TSA	[0.7	I,	MSL	per	MW-10(dg)	log]	

					LEGEND	
					MW-10(ds)	TCE	
					MW-10(ds)	WL	

Figure	

C-6	
TCE	Concentra5on	Profile	MW-10(ds)		

TSA	Remedy	
Cascade	CorporaGon	
Gresham,	Oregon	
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NOTES:	Where	TCE	concentraGons	are	below	reporGng	limit,	reporGng	limit	is	shown.	Highest	TCE	concentraGon		
	
shown	where	sample	collected	in	duplicate.		Top	of	well	screen	=	16.2	I,	MSL	(screen	length	=	10	feet).	

Base	of	Upper	TSA	(13	I,	MSL	per	log)	

Well	Screen	Interval	

					LEGEND	
					MW-18(ds)	TCE	
					MW-18(ds)	WL	

Figure	

C-7	
TCE	Concentra5on	Profile	MW-18(ds)		

TSA	Remedy	
Cascade	CorporaGon	
Gresham,	Oregon	
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NOTES:	Where	TCE	concentraGons	are	below	reporGng	limit,	reporGng	limit	is	shown.	Highest	TCE	concentraGon	shown	where	sample	collected	in	duplicate.				
Top	of	well	screen	=	11.9	I,	MSL	(screen	length	=	10	feet).	

Base	of	Upper	TSA	(19.9	I,	MSL	per	log)	

Well	Screen	Interval	

					LEGEND	
					D-17	(ds)	TCE	
					D-17	(ds)	Water	Level	

Figure	

C-8	
TCE	Concentra4on	Profile	D-17(ds)		

TSA	Remedy	
Cascade	CorporaGon	
Gresham,	Oregon	
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EW-1	TCE	 EW-2	TCE	

EW-14	TCE	 EW-16	TCE	

EW-23	TCE	

Figure	

C-9	
Opera&ng	Extrac&on	Wells		
TCE	Concentra&on	Profiles		

TSA	Remedy	

Cascade	CorporaFon	
Gresham,	Oregon	
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E
o
<t,

o'Ir
E

3!
E c
d

ut.r'�

Gray, sancly. medium to coarse GRAVEL ancl
COBBLES with t race of  s i l t ;  ssnd is  f ine to
medium (moistl

lcontlnuad Ncxt Pr96l

1 Str!i lgr6phic contact3 erc bascd on {ictd htcrpretatlonr snd arc approximetc.
2. Fcferencc to lhe text of thit report is n€ccastry lor a propcr under3landhg ot subsurtaca cofiditions.
7, Ac(er to 'Key 

and Sott Cla3rlt lcatlon System- figurc lor rxplanttlon of graphica and symbols,

2.5-inih PVC Blank
Pipe {Schedule 8Ol

Bentoni te Grout

160 8:II
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BOP-41(dgl  (Cont inuedl

SAI'PLE DATA

Drilling Method. Air Rotary

Ground Etevat;6n J111 135.2 (MSLI

Cont inued f rom previous page

Brown and gray,  s i l ty .  sancty,  medium to
coarse GRAVEL and COBBLES lwer l

;,J'u

."aJ

tl;'

Gray-brown, medium to coarse GRAVEL and
COBBLES with sand and t race of  s i t t  (wet l

SANDSTONE and tan STLTST
Tan SILTSTONE (moistl

Elue-gray, clayey STLTSTONE (moistl

Dark-brown. clcyey STLTSTONE lmoistl

Log o f  Bor ing  and Mon i to r ing  Wei l  BOp-41(dg)

E

o
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o
3
E
f,

2 A
O L- o o

E c
d

ar6

lEO 9-rl

2Oo 10-fl

llX

12I-l

210�

2.5-inch PVC Blank Pipe
lSchetlule 8Ol

Bantonitc Chips

Bcntonlta &out

B6ntonitc CHpg
8lack, medium SANDSTONE lwerl

lContnucd Naxt Pegel

I Sirrtloraphic contacts arc barcd on licld interpr"tstlons snd src approxltretc,
2. Rcferoncc to the l6rt of this rcport ls necataary lor a propct undcrgtandho of 3ubtuitacc coharbns,
3. Rcfer to 'Key and Soll Classllloatlon System' ti0ut6 tor atplanalto^ ol graphics and symbots,
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15lil 3

onite Chips

2.5-inch PVC Blank
Pipe {Schedule 8Ol

Bontonlte Grout

28oro:El g

ooo 171-r-rl a

32o€:I l l  3

Black, fine to medium SANDSTONE with trace of
gravel  and cobbles:  s l ight  lo moclerate
cementat ion (wet l

lSligNty ccmcntedl

lOccaslonal gravel and cobbles,

lContinuec Nexl Pagel

1 Stratigraphic contact! arc bsscd od tield hrcrptclttions 8nd aro 8pproxLiat3,
2 Retereoca to the rcxt of this repo/t is neces3ary for a proper understanding of 3ublirrftaa dolidltlon3.
3. Refer to 'Key and Soll Classlflcatlon System- ligurc lor oxplanallon of graphica and symtrols.

C4
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4 0

e-E
E c
d
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34o1gl:ll 3

sso2Oi-rr I e

sozfi

z?tn
23:re

390

3
1c

2.s-incn PVC Blank
Pipe lschcdule 8Ol

Bontonite Chips

2O-4O Colorado Sand

2,5-hch PVC Scrccn
{0.02-inch slot slzcl

a-12 Colorado Sand

MaicrblBluo-Oray SILTSTONE lmoistl

Boring Compl6l6d . 'l/13/92

Total Deolh : 387.5 ft
W6l l  ComPfated = 2/1/92

l. strStietsphio oont.ctt .lc Dlsrd od fiald int6rpfltrtlohs Ind bro epproxi'hetc'

Z. Rrfrrlncc to rha t6rl ot thi3 report lr ncc6g3lry fol a plopcr und.Btanding of lubsurltbc condtlong

a f,ctcr to 'Koy and Soll Chlrltl€allon Syslqm- fiotrro lof explrhltlon of grrpnlCs rnd synbols'

c-10
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Cemenl Grout

Brown, sandy, medium to coarse GRAVEL
COBBLES wlth trace ol si l t  (moisl l

lMarlt orades lo gfsy-brown colort

(Continuect Next Pagel

Nolcs: 1. alttt igraphic corttacto rfa bar6d cn l i6ld lntcrpretqtions and 6rc approximat..

2. Hclcrcodr lo lhe text of thi3 repbrt is necessary for a proper und€rstandhg of cubswlace condli ions,

3. Refor to 'Key and Solt Ctassificatlbn Sysrm' t iorre fd Gxplanallon ot graphics and tysnbols.

BOP-41(ds l

Drilling Method: Air Rotarv

Ground Elovat ion l f t l  135.7 IMSLI

oundwater Measuring Point Etevalion
(Too ol PVCI = 13('.60 IMSLI

Protoctivo Stct, CovGa

GRAVEL fill (drill Dadl

Brown, sandy SILT wi th occasional  gravel  and
cobbles:  sand is  f ine (moist l

Brown. sandy, silty. medlum lo coarse GRAVELT
sand is fine {moistl

Brown, sandy,  medium lo coarse GRAVEL and

Brown, sandy,  s i l ty .  medium lo coarse GRAVEL

Brown, sandy,  mect ium to coarse GRAVEL wi lh
traco of  s l l t  lmoist)

s l l tv  GRAVEL (moist l

Brown, sandy, sl l ty, medium to coarse GRAVEL
io9
bo;
^ .o :e. .o

Log o f  Bor ing  and Mon i to r ing  Wcl l  BOP-41(ds)

c-2
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Brown, sandy,  medium to coarse GRAVEL
COBBLES with trace of silt (moistl

(Matrix Orades to dark-brown cotorf

2,5-inch PVC Blank
Plpe lschedule EOI

onite Grout

",.%j

$
T;4
'69,

bq
o.

tj;i
a.:4

lcontinued Ncxt Pagel

i lolcs' l. strerigraphic contects arc bsscd on ficrd intcrprctetionr and arc spproximate.
2- Reforenco to the text of thi3 repoti is necessaly lor a propet undetslanditlg of sub3urfacG condltions.
3. Refer lo 'Key and Soll Classlflcatlon System' figure lor explanatlon ot graphtcs and symbots,

BOP-41(ds)  (Cont inued)

Dri l l ing Method. Air  RotarY

Ground Et6vation (ttl. 135.7 (MSLI

Brown, sandy, medium to coarse GRAVEL and
COBBLES with t/ace of silt lmoistl

Gray-brown, sandy, silty, medium to eoarsc

Log of Boring and Monitor ing Wei l  BOp-41(cts)

c€
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BOP-41(ds l  (Cont inuedl

Drilling Method: Air Rotarv

Ground Elevation lftl: 135.7 (MSLI

Brown, sandy,  medium to coarse GRAVEL and
COBBLES with t race of  s i l l  lmoist lr;e

b9
' o '

;jq
b3
:;i
?og

i1fi
#,
bj;

o -
li9
olo

:-I
ff;

O-i';g;

f,,
b9';ii
{t-'

Tan SILTSTONE (moistl

Black. m6dium SANDSTONE with trac6 of cobbles
lwetl

Blue.gr !y SILTSTONE lmoist l

l -og  o f  Bor ing  and Mon i to r ing  Wel l  BOP-4t (ds)

2.5-inch PVC Blank
Pipe lschedule 8ol

Bentonite Groul

8'borchole

t--r-
6' borehole

Dark-brown SILTSTONE (moistl

(Continucd Nert Prgcl

1. Strutler.pHo contacl. alc bas.d on ticld htclpratltidn3 8nd .rc approximatc.
2 Ftrlorcnce to rha lext of thir report ii hacesBary lot t gtoper underllandlng ol rubsurftc condlnAog,
3. Rata, to 'Key tnd Soll Clasrlflcrllon Syst6m" flgrjfl tot axplanalloi ot graphicg and 3ymbola,
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8lack.  medium

2.5-incn PVC Screen
lo.O2-inch slot slzel

8-12 Colorado Sand

Centralizer

Boring Compfeled = 1/16/92
Totat Deplh = 262.3 tl

Well Completed . 1/27/92

t. gfstigrsphic contaclt ara bascd on lield htcrprctstiona Ind stc spproximatc.
2, Rat6rance to tha text of this repo/t i9 nedassary tot a proprr undor3landing of sroswfeca condltloarg
3. Rclcr to 'Key and Soll Classlllcatlon Systern' tigurc lol explanallon ol graphics ancl Symbols.
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LOG OT EXPI -ORATORY BORING

PROJECT NAME
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

CASCADE CORPORATION
Troutdolo, Orogon
Staco Woll Sorvicos
Coblo Tool
G.  Forsyt l ro

6RoqND e tEv
blqsz 1b.19

BORING NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

M W . 1 6 D G
1 0 F 3
76.50'
123.35'
6nm2

gAMPLE

tat rra€R

AAMPLE

rYP€

R€COV€f,V

P E R C E N T

aLow

cot,.{rS

(x corrPt e i l
I .
F F

3 =

o

d

I

6

J -
C F
' U

o

a c I
r o f ,

5 e d

Lrr)roLoolc

o€scnrPIlofi

s-1
SB

s-2
GRAB

s-3
GRAB
s-4

GRAB
s-5

GRAB
S€

GRAB

s-7
GRAB

S€
GRAB

s-9
GRAB

s-10
GRAB

s- l1
GRAB

ll 'g
1o_r

t 5

.v--t(

25

30

3 5 -  :

40

o t -

=
I

(X).4 leot: (;I-(AVL.L (GP). angular lragm€nts lo f -inch

diameter.

0.45-8 feet: SANDY SILT (ML), olive gray. lnw
plasticity. damp- Sand is line to medium. Trace fine
angular to subangular gravel. Abundant rootlets with
iron oxide filling somo root traces. OOPSOIL)

::l:

5.8-56-5 fset: SAI.IDSTONE, dark reddish brown to
black'sh red, very fine to medium vitric sand. slightly
lractured to massive, well indurated. Trace fines.
oRourDALE SANDSTON E AOU IFER)

@ 10 fset: Dusky brown, traco line to me'dium, angubr
lo subrounded, basalt and quarlzite gravel-

@ 17 -S f eet: Trace v6ry coarss. angular to subangular
basahic gravel.

@ 22teet: Black. fine to coarse vitric sand, few very fine
to medium, angular to subrounded basaltic gravel.

@ 3O feet: Inctease in palagonite-cemented sand
aggregates.

@ 44 feet: Fino to coarse, angular to subangular vitric
sand. Some f ine to very coarso. angular to rounded
basah gravol, wilh fow quarlzito and andesite clasts.
Large clasts lrave.crusls of palagronils-cemontsd
sand.

@
EMCON Nortl

REMARKS
t ) S8=$lnch O.O. split batrol satnplor.2) Top ot PVC caslrE olsvauon = 76-O2 ft. MSL. Rolorooco olovalloo ls ground 16r€1. 3l
Woll comp!atod with 0ush-mountod lratfrc-prool vautt.



LOG OF EXPLORATORY BORING

PROJECT NAME CASCAOE CORPORATION
LOCATION Trouldolo, Orogon
DRILLED BY Stoco Woll Sorvlcos
DRILL METHOD Cablo Tool
LOGGED BY G. Forsytho

BORING NO.
PAGE

EU.Y
MW-  16DG
2 0 F 3

REFERENCE ELEV. 76.50'
TOTAL DEPTH 123.35'
DATECOMPLETED 6NA2

A.^MPLE

NUsoEi

AAMPLE

rYPC

necovERY

PERCEXT

OLOY'

COUNTA

(N COMP' Eif,I .

E t r
3 =

d
I

n

J -
C F
t o

o

e s =s e d
LtTt.rolootc

o€scRtPflor{

s-12
GRAB

s-13
GRAB
s-14

GRAB
s-1s

GRAB
s-16

GRAB
s-17

GRAB
s-18

GRAB
s-19

GRAB

s-20
GRAB

s-21
GRAB

s-22
GRAB

s-23
GRAB

s-24
GRAE

Y
53.6 '55

60

65

70

75

80

B5

90

95

[ :

L:
t :
[ -
t .

L '
t .
F

f,
l o
t

?

1.,

,
I

t

5.856-5 feel: SAI.IDSTONE. dark reddish brown to
blackish red, very fine to medium vitric sand, slightly
lractured to massive. well indurated. Trace fines.
0ROUTDALE SANDSTONE AOU tFER)

-56-5-s-9-f€€L 
GRAVEU-Y sAr'tosroruE oa* g?ay to 

-

grayish black, very fine to v€ry coarse sand, lew'q 
subanguhr to rounded. very fine to coarse basatt,'. - -ql{-.t"-ryq:$:'ltg g'gy"l-_

59735 feet SAIIDY CONGLOMERATE, brownish
gray, v€ry fine to coarse, angular to rounded gravel.
Frne to v€ry coarse. subangular to subrounded vitric
sand-

@ 65 feet: Increase in sand, grayish black, few angular
to rounded srnall cobbles.

@ 7O feet: Increase in very fine to coars€ gravel.

Zs-s-Z-s-s fs€t SANDSIb-NE" gr;t'*h bh&. "ery rine ro
vory coarse, subangular to subrounded vitric basatt.
Fow very fine to coarse rounded gravel. Rare
basaltic cobbles-

ToYO
t sf,:c
o-.-o.

?of;o
' Tf,:C
O . " . O .

?o9o
i  I ) :c
O . . - O .

ono,l
i s):c
o.. .o.

?o9o
t s):c

r0::0
t t):c
On.Q.

?o9o
i If,:C
O . . . O .

?o9s
t  ! ) :c
O ' o - O .

ono I

'  Tf, :C
o- -o .

3o9s
'  Tf,:C
O . o - O .

on'ot

i  s)-c
O . " - O .

909o
i \ f . c
o . - .o  -

78-t94 fe€t SATIDYCONGLOMERATE, dark gray,
very fine to very 6ars", subangutar to rounded
gravel, very fine to very coarso, angular to
subrounded sand- Rare small basaft cnbbles-

sa-rla.s ieet coNcr--or.,r-ehnre.?;rft gat,vot fdt 
-

lo coarse. angular to rounded, basall and quartzile
gravel, little very fine to v€ry coarso sand. Poorty
comontod.

REI ' , tARKS
| ) SB=3-inch O.O. split battol satnplor. 2) Top of wC casing elcvation =16.V2 tt. MSL. Roferonco olovatign ts gror-rnd bvot. 3)
Wolt complotod with llush-mounlod tralfic-proof vautt.

x8303.03.XB303EMCON Northweel .  Inc
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L O G  O I :  E X P L O n A I t r t i ' t  t l u l l l N G

PROJECT NAME CASCADE CORPORATION
LOCATION Troutdolo,  Orogon
DRILLED BY Slaco Woll Sorvlcos
DRILL METHOD Cablo Tool
LOGGED BY G- ForsYtho

B O R I N G  N O .
PAGE
REFERENCE ELEV. 76.50'
TOTAL DEPTH 123.35'
DATE COMPLETED 6NN2

E'a-r1
M W . 1 6 D G
3 0 F 3

EAMPL€

NtjrrO€n

AAUPL€

TYPC

R€COVERY

P€AC€NT

oLow

couNro

(N COMP) Eif,
I .

E E
3 =

p
I t ; e s 5s s d

LtrHoLoolc

o€9cnrPrlofl

s-25
GRAB

s-26
GRAB

s-27
GRAB

105 r<

1 1 0

= : . '

= :r - .

E l : .
F-. "

: . .
=':'. '
8 . . '

- -
! - . . -
! - ' . - .
El':.'=: .'.

- t ' . .

So:Yo
i  tf,:c
O - . - O .

?o9o
i \tr:c
O ' " . O .

9o9o
i sf,:c
O." -O.

.o.o9o
i !tr:c
O . . O .

?o9o
i sr:c

@ 100 feet: Aggregates of sand and fino gravol in clay
and silt matrix-

| ) SS=}lnch O.O. sPlit barrol san

Woll compbtod with llush-mountc

"""1'"1 | F 
"'-

*m*l I L 
^*=

lIF**=I t E * =

llF':l=l l F l =
REMARKS

EMCON Nor lhwe c l .  Inc

IOYO
' Tf,:C
o--.o-

114.$118 fEEt SAJ'IDY CONGLOMERATE dATK
yellowish brown, very fine to coarse gravel- Sand
and qravelaqgregates in a mottled yellowish brown

rplor.2) T<
,d ltalfic.pt

to greenish gray clay nntrix-

118-123-a5 teet CLAY (CL). dark greenish gray,
medium ptasticity. moist. Trace line to coarse sand.
lrace fine gravel- (CONFINING UNfT 2)

Bottom of boring at 123.35 f eet below ground surface.

WtrI I COMPLETION DETAILS:
O€8 feet: 6-inch Schedule 40 PVC blank casing-
6B-116 feet: Sinctr Type SOn wire-wrapped stainless

steel screen with O.020-inch continuous slots.
116-117-5feet: Schedule 40 PVC threaded endcap.
O-1 feet: Concrete-
1€0.7 feet: Bentonite grout.
60.7€1-8 feet:2Ox4O mesh silica sand.
61.8€5 feet: Hydrated bentonite pellets-
65-117 -7 feet: 8x12 mesh silica sand.
117 -7-123.35 f eet: Hydrated bentonite chips.
10. 28, 67 and 116-5 feet: Stainless steelcentralizers.

Sd,.A '* fla,o

Jys:

72;a& LreN, J:n^7tr

17 l, /,ttt.x

6/4 '/-to-?7rp ot Pl/C caslng
oof vaull.

on ls gtound levol. 3)

XB 3o3.o3. XB3o3.VC6. 72Ol92
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MONITORING VYELL REPC
(as rrquiruS by ORS537.765 & OAR 69{l-241)

E{ElvE[!\-tuL1
{3//:

,l
I

a,

(1) OWNER/PROJECT: WELLNO. 16-D-G
rc CaSnaSrle
l&b*

,TION OI'WELL Bylegal description
County Dfultnxrnfi

a_S)Rangc-S-.(E orw) Sectioq.-z9-

r._ lS tror of above secrim.

e Strcctrddnts of well locerion
20Lst ArenE

MEJlglW--
D&--

(8) WATER BEARING ZONES:
Depth et ntich wacr wrr fint forrrd-fl

Ground elwation--.

fiPE OFWORIC

fl Newconstnrctim tr
I C-onvenion n

DRILLING METHOD
fl noearyxr il
! HollowsrarAngcr tr

Filter

Roury Mud GIC"U.
(}her

Dcprh of conrptetcd wdl-l18-;ft.

Lrod nufacc

rcrl:

Ammt 15 -c6.{.o

BocSolc4.metcr
1?. -E

Inrmanioa
I Abeodmmcnt

- 
E*"nircfrgtb.$eo.fii&

Sci€€a

rracrid S S.
intcrvel(r):
Fro-62-To1165
Ron--ro-
Slotrize 4 b

Filterpac.k.
mcrirt-Sr6'-d--
siz 8-L2 tur

3 Trrlcrrrmborof wcll location

I. ATTACE MAP WITE LOCATION IDENTIFIED.

(7) STATIC IVATER LEVEL:
5/r Rtclowlgrdnrfrce.

Artcrha Prcctuc-lUsq. in.

Reoir

Ocaatiry

(4) BORE HOLE CONSTRUCTTON
Yes No

Standardr tr m

Vault
--Q-n

o1ft"

thtoovcr
Ourhvenlr

G'P

Gsitrs . . (9) WELL LOG:

ffiffi'-trc;i
Wcl&d ltucrdcd'Ghid

f t E I n
Lincr
d i m c & ( - - & b L
n*aid

Wolded lluceded Glued

u  t r t r

G"
1t77 5*

(t WELL TEST: y7g
[nrnp tlBdtcr

w"".ra 5-&4V e-*pwt 6/q/q.
(rnbondcd) MmitorWcll Coo*ruaor C-qtificrtiott:

I cqtify lh.a dtc wort I pcrfumcd on the conrtnrction, dtcction, or
rbendmtof thir wcll ir in cmplirncc with Orcgon wull onctructbn

I rcocpt csponribllity fc ttc conrtnrction, eltcraeion, or$mdm
wo* pcrformed o ftis well doringtlre comroccbn darcr nportcd abovc. All

woft paformed edg$thfu tims is in complfunoe nilinfteconwdl mgnak

WFr  Yry*  *  "  * * ' $ ;n l * f .  raaq

EAto flFlowingArtdia
Pcrncalility

Conductivity

Tenrperaouc of rrrcr-fuglt Dcph rrtcrian flow fooad-ft.
Warwateranrlyfidoc? [Vcr fl Xo

By wlnm!
Depthof*roetobcedyzd. Frcm-.tft"to 

' ft.

U
Pt{__

ltendsd* Mrcridt ured rnd infomaion

(bodcd) Mcritor Wcll C.onrcructor Certificetion:

Rcmartr:



WELL I.D. LABEL# L

START CARD #

Owner Well I.D.

First Name

Address
Zip

(1) LAND  OWNER

(2) TYPE OF WORK  New  Deepening
 Alteration (repair/recondition)  Abandonment

 Conversion

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Hollow Stem Auger  Cable Mud

 OtherReverse Rotary

 StateCity

STATE OF OREGON
MONITORING  WELL REPORT
(as required by ORS 537.765 & OAR 690-240-0395)

(5) WELL TESTS

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

(6) LOCATION OF WELL (legal description)

Tax Lot
  Lot

Twp   Range  E/W WM
Sec  1/4  1/4

Lat ° ' " or   DMS or DD
Long ° ' " or   DMS or DD

County  N/S
of the

(7) STATIC WATER LEVEL

(8) WELL LOG Ground Elevation
Material To

 CompletedDate Started
(unbonded) Monitor Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon monitoring well
construction standards.  Materials used and information reported above are true to
the best of my knowledge and belief.

License Number   Date

Signed

(bonded) Monitor Well Constructor Certification

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported  above.  All
work performed during this time is in compliance with Oregon monitoring well
construction standards.  This report is true to the best of my knowledge  and belief.

License Number   Date

Signed

From

Company
 Last Name

Password : (if filing electronically)

Temperature °F  Lab analysis

 Water quality concerns?

 Yes

From
 Yes (describe below)

To Description

  By

Amount Units

Supervising Geologist/Engineer

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

Depth of Completed Well  ft.  Special Standard

SEAL

CASING

LINER

MONUMENT/VAULT
ToFrom

FILTER

BORE HOLE

SCREEN

(4) CONSTRUCTION

From To Material Size of pack

ToFromDiameter

From To
Material
Amount Grout weight

Gauge

From To

Wld Thrd

 Dia.

Material

Gauge

From To

Wld Thrd

 Dia.

Material

Casing/Liner
Diameter From To
 Slot Size

  Material

 WATER BEARING ZONES

Completed Well
Existing Well / Predeepening

Date SWL(psi)

+

SWL(ft)

SWL Date From

Password : (if filing electronically)

To Est Flow SWL(psi)

+

SWL(ft)
Depth water was first found

Piezometer  Well

Contact Info (optional)

Flowing Artesian?

PlasticSteel

PlasticSteel

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

Dry Hole?

Form Version:

1028789

CASCADE CORP

EW-4

7231 SW 2ND AVE
PORTLAND OR 97219

SONIC

104.00

10/4/2015 10/12/2015

806 1/11/2016

10306 1/11/2016

121636MULT

1/11/2016

J TRENT CASTNER (E-filed)

DAVID A DONNELLY (E-filed)

Cascade Drilling

Page 1 of 3

10 0 104

0 104
Bentonite Grout
26 Sacks

1040Bentonite Grout

MULTNOMAH 1.00 N 3.00 E
29 NE SE 35

2 BLOCKS SOUTH OF SANDY ON 201ST AVE

CKuehn
Typewritten Text
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CKuehn
Typewritten Text
----------------------- Boyd Coffee
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-------------------------  19730 NE Sandy Blvd
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--------  97230

CKuehn
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--------------------------------------------------------------
19730 NE Sandy Blvd Portland OR 97230
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AMENDED
1.27.2016
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CKuehn
Typewritten Text
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--- 118
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Typewritten Text
-----118
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MONITORING  WELL REPORT  -
continuation page

WELL I.D. LABEL# L

START CARD #

(4) CONSTRUCTION

CASING/LINER

SCREENS

(5) WELL TESTS

(7) STATIC WATER LEVEL

(8) WELL LOG

ThrdWldPlstcStlGaugeToFrom+ DiaCasing Liner

Material ToFrom

Comments/Remarks

BORE HOLE
Dia From To

Water Quality Concerns

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

SEAL

Water Bearing Zones

Material From To Amt
sacks/

lbs

Perf/
Screen

Casing/
Liner

Screen
Dia From To

 Scrn size/
slot width

 Slot
length

# of
slots

Tele/
pipe size

From To Description Amount Units

FILTER PACK
From To Material Size

SWL(ft)

+

SWL(psi)Est FlowToFromSWL Date

grout
weight

Page 2 of 3

1028789

121636MULT

1/11/2016

Well Abandonment
Over drilled 10"
pulled casing and screen
grouted 0-104

CKuehn
Typewritten Text

CKuehn
Typewritten Text
--- 118'



Y
Project Name
Prcject Location
StarUEnd Date
Driller/Equipment
GeologistEngineer
Sample Method

Phase 2b TSA Remedy lmplementation

Falrview, OR
5/6/98 to 5/8/98
Cascade Drilling/lngersol Rand l3W'Downhole Alr Rotary

E. Roth
Gnb Sample/SPlit SPoon

TOC Hevation (feet above MSL)

Sudace Etevation (feet above MSL)

Nodhing
Easting
Hole DePth
Outer Hole Diam

689596.5
1498965.0
1 59.0-feet
12.75-inch

c g-orehole LogMell Gongtrgggen

Maul Foster & Alongi, Inc.

csE es t s€l'i 
"[i"*,1 

E
@ 1 .0 foot: SANDy Srtf (ML); reddish brown; 60% fines, Iow
- 

plasticity; 40% sand, fine; moist- (SILrY LOAM)

V.o reit: s-euDv3ttT Wt); reaTisn orown;ao't rnesJoi
plasticity; 40% sand, fine; moist- (SILIY LOAM)

:
a l
:
A I

a
6 l

0 to 30.0 feet: SILT (ML);
;L;i;iiao% i"n'i, nii to medium; dry' GoNFINING uNtr 1)

@ 16.0 feet: Added water to the hole'

x
x
x
x
x
x
x
x
x
X
x

X
X
x

x

x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x
x x x

florEs.. 1) pitot hole was advanced ftom 0 to t2 feet below grcund suilac:-usinc 1 !y!9! o.D- tricone bit and a llinch o.D. stee/ castng was instatted' 2) Botehole

wasdriledusinsat2.Tuinchunderreaminsbrtsyitem with11.7lincic""ire "ii*i""Elii!,|,*i:!,:::f:Z:lii**;fl!f"yi::;:;,ifit;ilif"was diiled using a 12-trtncn unoer rcamtng o/I syslem wtltt t t t >IttLtt uoJ"'v qv's"vev' '' 
iirtii'iii rr"i-is " drilling f,uid beloi 1*leet bg.s. 6) Whftc

spoon sa'npre i.efeet lons x 2.onch o D.Anvei usins a 14rtb iat hammer 5) Awater-air !.!::!:^Y:f ,::"^""1"?"TI:f it'*Z1it"'{ii1i&iiig rtiiiii.
tianste = approximate o"ptn ,i *ni"a *"t", i"i en"orhtr*a'ii"r'g";iiiiili.' aiJ"l' ;;iisb : i:iiiii t"iilii co^pteted wert. 7) Notthins and Eastins retauve

v w"{3r\€9J'�s0.0 feet (Borehote) ! water tevel 94'6 feet (Wett)



ao
tE '
6 s

O feet Sttf gq; yellowish brown with orange brown mottling;
60% fines, low to medium plasticity; 30% sand' fine to medium;
10% gnvet, fine, subangular. (CONFINING UNIT 1)

@.25.0 feet: SILT (ML): yellowish brown: 50o/o fines, low plasticity;
- 

30% sand, fine to coarse;20% gnvel, fine, subangular'
(coNFtNtNG UN|T 1)

.o fO eo.o6et SeNoEforve (SSl; vettowisn uowu zo"/, nei,
low plasticity; 50% sand, fine to coarse.: 3.0."4-g!?':!:!1"*l:,, -
irJiur, sibangulac poorly cemented. (UPPER TROUTDALE
SANDSTONE A Q U I F ER - SANDSTONE)

@ 3O.O feet: Added water to the hole.

(d 40.0 feet: SANDSIONE (SSJ; greenish black gny; <10% fines;
: 

1iy" iaina, medium to ioaise; 15% gnvel, fine, angula; poorly
cemented.

I

a
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i
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@
e
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Maul Foster & Alongi, Inc.
Geologic Borehole Log/Well Gonstruction

Project Number
8076-001.001

Weil NumDer I Sneet

Ew-1s  I  so rs

a
o

- c o

E"g

Well
Details E FFIss]

mple
o

e
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)ata

l s
ntame rrrne)l 

$ $s
Soil Description
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WL=50.0'
5/6/98

TD=50.0'

@ 45.0 feef: SANDSfONE (SS); greenish yellowish brown; <10/"
fines; 90% sand, fine to medium; poorly cemented.

@ 50.0 feet: SANDSIONE (SS); black; <5/o fines; yellowish brown;
80% sand, medium to coarse; 15% gnvel, fine to medium,
subrounded to subangular; basaltic. Hole producing water
(approximately 5 gpm), but still adding water to the hole to
facilitate drilling.

@ 60.0 feet: SANDSIONE (SS); black; <10o/o yellowish brown fines ;- 
80% sand, fine to coarse; <1 0% gnvel, fine subrounded to
subangular; basaltic.

fJOfES.. I) pitot hote was advanced from o to t2 leet below ground sudace using a 1}-inch O.D. tricone bit and a 1&inch O.D. steel casrng was installed. l) Boglole
ias dritled using a l2.trinch undeleaming bit ivliii iiiii.Tgiici cising advanced. 31 c = Cuttings sample coltected ftom the cyclone. { ss = lpltJ
sponsaipiii.*feelongx2.oincho.D.Taveii'iig'i'l|$-itj"rnanmerlslAwater-aimixturewaiusedasadrillingfluidbelowt&feefbgs.6)white
triangte = approxinate dep:tn at wnicn wabp'r was "iiir'nlrna auing dilIng. Btick triangte = water level in compteted weti. 7) Notthing and Easting relative

V w"t!3rl!9J's0.0 feet (Borehole) Y Water level 94.6 feet (vttell)
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Maul Foster & Alongi, lnc.
Geoloqic Borehole LogMell Gonstruction

Project Number
8076-001.001

Well Number I Sheet
E W - 1 8  |  n o t a

U'
(l

* -ql
d E

Well
Details

E$$
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mple

o
a
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)ata
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ruame fryoe)l $

.e
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Soil Desciption

66

67
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78
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82

83

84

85

86

87
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c

c

c

7Z

13

14

15

t6

@ 65.0 feef SANDSIONE (SS); black; 10% yellowish brown fines;
60% sand, fine to coarse;30% gnvel, fine to medium, subangular
to subrounded; ba saltic.

@ 70.0 feef: SANDSIO^r/E (SS); black; 10% yellowish brown fines;
90% sand, fine to coarse.

@75.0 feef: SANDSIONE; black;
sand. fine to coarse.

10% yellowish brown fines; 90?5

@ 77.0 feet: Color change to greenish gny.

@ 80.0 feet: SANDSTONE (SS,); greenish gny; 30o/o fines, Iow
plasticity; 70% sand, fine to medium.

@ 85.0 feet: SAi/DSIONE (SS),'greenish gny; 10% fines: 50ol sand,
fine to coarse; 40% gravel, fine to medium, subrounded to
subangular.

iJOIES.' 1) Pitot hote was advanced from O to 12 feet betow ground surtace using a 1}-inch O.D. tticone bit and a l6inch O.D. stee/casrng was instatled. Qeoyllb
wasdit ledusingal2.Trinchunderreamingbitsyitenwithl l .T&incicasingadvanced.3)C=Cultrngssamplecol lectedfrcmthecyclone. 1)SSlpfl tJ
Spoonsamp/ei. i feetlongx2.A-inchO.D.Ariveiusingal4olbjarhamner.-5)Awater-airmixturewisusedasadri l l ingf luidbelowt6-feefbgs.6)White
tiangte = a'pproximate defth at wnicn warcr was encouhtered duing dniling. 9l;ck hangle = water tevel in completed wetl. 7) Northing and Easting relative

V wn!3rl!9"?'s0.0 feet (Borehote) V Water level s4.6 feet (wett)



Maul Foster & Alongi ,  Inc.
ffiLog/Well construction

Project Numbe
8076-001.001

Well Number I Sheet
E W - 1 8  I  s o r a

U'
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s"e

Well
Details EF$IsEI

mple
o
o
c

=

)ata

l s
Nane (rypQl I

l . o

Soil Description
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107
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109

1 1 0

c

c

c

c

17

18

19

20

WL=91.6'
5/13/98

TD=l49.5'

@ 90.0 feef: SANDSTOA/E (SS); greenish Eray: 10% fines, low
plasticity; 50% sand, fine to coarse; 10% gravel, fine, angular;
basaltic.
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gS.O A tU.t feet: SANDY GMVEL (GW); greenish brown; 10%
fines: 30% sand, medium to coarse; 60% gnvel, fine to coarse,
angular to subangular, composed of quaraite and basalt.
(LOWE R TRO UTD ALE SANDSTO/VE A Q U I F E R -

CONGLOMERATE)

@ 1OO.O feet: SANDY GMVEL (GW); yellowish brown; 10% tines'- 
20% sand, fine to coarse; 70% gnvel, fine to medium, angular to
subangular; composed of basalt and quaraite.

@ 105.0 feel: SANDY G RAVEL (GW); yellowish brcwn; 10% fines;- 
30% sand, fine to coarse; 60% gnvel, fine angular to subangular'
composed of basalt and quarEite.

lJOfES.. 1) pitot hole was advanced from o to 12 leet below ground suiace using a 1&inch O.D. ticone bit and a 16'inch O-D .stee/ casrng was rnsta iled. 2) Boreh.ole
wasdii ledusingal2.Trinchunderrcamingbitsyitenwithl l . lLincicasingaivinced.i lC=Cuningssanplecoltecledfromthecyclone. l)SS;.S.1al
scx,onsamplel.rteettongx2.Lincho.D.dnvenusingal4&tbjarhanmerlSlAwater-aimixturewisusedasadri i l ingnuidbelowl&feetbgs.6)white
triangte = approximale depth at which *"t", *r, "iiou"nlered duing dritting. Blick triangle = water level in compteted well. 7) Northing and Easting relative

V wn9rl!9"?'s0.0 feet (Borehote) Y water leve! 94.6 feet (wett)



Maul Foster & Alongi ,  Inc.
ceo|ogicBoreho|eLos@

Project Number
8076-001.001

Well NumDer
EW-I8

Sheet
6 o f 8
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Et'
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Well
Details E s$rs€'[!:,[:",,1 3
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Soil Description
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1 t On feet: SAN DY G MVEL (GW) ; yellowish brown; 1 Qvo fines;
20% sand, fine to coarse;70% gravel, fine to medium, subangular
to subrounded, composed of quarEite, basalt and other volcanics.
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@ 115.0 feet: GMVEL (GP); yellowish brown; <5/o fines; 10?5 sand,
medium to coarse; 85% gravel, fine, subangular, slightly
micaceous.

@ 120.0 feet: SANDY GMWL (GW); velgwish !rywry <10% frnes;- 
40% sand, fine to coarse, micaceous (large flakes): 50% gnvel,

fine to coarse, subangular, composed of quarEite and basalt.

@ 125.0 feet: GRAVEL (GP); yellowish brcwn: <10/o fines, 20%- 
sand. fine to medium, micaceous (large flakes);70% gnvel'
medium to coarse, subrounded to subangular.

@. 130.0 feet SANDY GMVEL (GW); yetlowish brown; <10o/o fines' .: 
isiy" sand, fine to medium, nicaceous (large flakes); 55% gnvel,
line to medium, subangular.

g

IJOIES.. 1) pitot hole was advanced from o to 12leet below grcund.suda?:;_u.sin.g a 1ylth o.D. tricone bit and a l&inch o.D. slee/ casng was installed 2) Eorehole

was ditted using a 12.7rinch under rcaming oit syiten with 11.7l-inci casing a.irinzei. s1 C = Crttings s ample collected kon-the cyclone. .4) ss = Sp/d

s,oonsamprel.rteettongx2.Gincho.D.a,irei i ' i i ig 'al lcoit i l i r i ly l""rrsfeiaier-airn*turewisusedasadnil inqfluidbetoi l&teetbss.6)white
tiangte = apprcximate depth at which *ate, *as eiiou"ni"ni aiiig irining. adck triangte = water levet in completed wei- l) ucrtning and Easting relative

V wn!3rl!9"?'s0.0 feet (Borehote) Y water level 94'6 f""t (wett)
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Maul Foster & Alongi, Inc.
Geologic Borehole Log/Well Construction

Project Numbc
8076-001.001

weil NumDer I Jneet
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Soil Description
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@ 135.0 feet: GRAVEL (GP); yellowish brcwn; <5/o fines; 15% sand;
80% gnvel, fine to medium, composed of basalt and quarhite.

@ 140.0 feet: SANDY GRAVEL (GW): <10% fines, yellowish brown;
40% sand, fine to medium; 50% gnvel, fine to medium,
composed of quarEite and basalt; slightly micaceous.

141.0 to 149.5 feet: SAND (SP); gnyish, yellowish brown; <596
fines; 85% sand, fine to coarse, micaceous; 10% gravel, fine
subangular.
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@ 150.0 feet: SANDY GRAVEL (GW); yellowish brown; <10/o fines;
35% sand, fine; 55% gravel, fine to medium, subangular,
composed of quarEite, basalt and other volcanics.

@ 152.6 feet: Color change to greenish gny, with an increase in silt.
(coNFrNtNG UN|T 2 -WEATHERED HORIZON)

1ilti6tig.filte{t:sTtrTuj;lr"e-aesluipa=on6n6t&nVp&e.--

l'lOIFS: 1) Pitot hole was advanced ftom o to 12 teet below ground surface using a l ginch O.D. tricone bit and a 1&inch O.D. stee/ casrng was rnsta//ed 2) 9oFl.?le
ir€sdrit ledusingal2.TSinchunderreamingbitsyitenwithl l .Trinchcasingadvanced.3JC=Cutlrngssanplecol lectedfromthecyclone.4lSS:9.4rJ

. Spoon sanplei.S-leetlongx2.OinchO.D.briveiusingal4&tb jarhammer. 5)Awater-airmixturcwas usedasa drillingfluidbelow t6-feelbgs. 6)White
tnangle = approrimate depth at which water was encountered duing dniling. Black triangle = water level in completed well. 7) Nodhing and Easting relauve
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O to 119.5 teet 8.6-inch O.D. steel casing-
119.5 to 149.5 feet: 8.6-inch O.D. slair/ess steel wire-wrap screen

with 0.04Ginch slots.
149.5 to 151 .5 feet: 8.6-inch O.D. steel sump.

-o 
to 2.0 feet: Moris flush mount set in concrete(temponry installation

oior to convevance line tie-in).
2.0 fo 30.0 feet: 3tY-inch bentonib chips hydnted with potable water'

30 to 113.7 feet: bentonite grout-
11s.2 to 116.5 feet: Fitter pAck sea! composed of 2G40 Colondo

S/rba Sand.
t t a.i to-t iz.a feet: Filter pack composed of &12 Colondo Silica

Sand
152.6 to 159.0 feet: 3r8-inch bentonite chips.

i lorEs.. 1)pirothorewasadvancedfromoto12feetberowgroundsudaceusingal&incho.D.triconebitandal6.inch.o.D'.stee/casingwas!' l:! '- l t" l 
2)Barehole

wasdirrec,usinga12.7*inchunderreamingbit,vliJi"it i i ' i i . l i i i i i"rngiduiri"i.s) c=cuftingssanpticottecieafo,^ihecvctone.4)ss=sp/d
spoonsamp/e 1*teettonsx2l,Jncho.D.ariven'i., 'si ig'a' ltoiojarnanner. s)AwateraimixLurewal^"ar!iTii ir-dn:!i;"!9;i9'1';15gs 6)v'hite

utangre = approxmate depth at which water was ";;;'""ri"*;l;i;b'aliiiii.- eririx l,iiigt" = water tevet in amptetea wei. 7) Notthing and Eastins relawe

v wn!3rll?"7's0.0 feet (Borehotrl I wx", t""rte4'



STATE OFOREGON

MONITORING WELLREPORT
(as required by ORS 537.765 & OAR 690-240-095)

L /7eog
T

h

(2)

are on the

Alteration (Repair/Recondition)

Deepening ! Abandonment

Rotary Mud ! Cable

(6) LOCATION OFWELLBy legal desc{ption
Well Location: Co,u"ty--f!,--t:-:-i f'l +-.1" 

'*

(3)

TYPE OFWORK:

l!{ New construction

f Conversion

| | Hollow StemAuser

ary Alr

I
T

T
I

q// Fr. below land surface.

oilul *rrur. V / ,.+ lb/sq. in.

e.r"rtL
or Tax lot number of well locat

3. ATTACH MAPWITH LOCATION IDENTIFIED. Map shall include
approximate scale and north arrow.

(7) STA
?-rcs .7 SDate

Date

(8) WATER BEARING ZONES: q,t
Depth at which water was flrst fbund

8" in.
(9) WELLLOG: Ground elevation

Other

/4I BC)RE HOLE CONSTRUCTION

Yes
I

al Standardsl !

No

\Ault
1 f t .
TO

Seal

| 
'. 

,'.

W Depthof completd*al t€/, 6 t

Land surface

Water-tight cover

Surface flush vault

Locking cap

Casing
diameter

materia S7?e I
Welded Threaded Glued

V T T
Liner

aiameter r1,/l r{ in.

material €-EmF
Welded Threaded Glued

T T t r
Well seal:

Material Val< larl
Amount 7.<O /t\
Groutweight qrrf

Borehole diameter

t ]_3/l_i".
: Eft'84'-6J"".t&fh:thick

Screen

material 5. -S
interval(s):
pro lfr,fto/€1,,d

Slotsize 'O4O in.

Fi l ter pack: ,
Ptaterial &u.-^<I
size 6/l y in.

TO

ilL!.

To

(s) WELLTEST:
I Pu.p [Bailer 6- ! FlowingArtesian

(unbonded) Monitor Well Constructor Certification:
I certify that the work I performed on the construction, alteration, or

abandonment of this well is in compliance with Oregon well construction
standards. Materials used and information reported above are true to the best

Conduct iv i ty  . r .  / r {  Pt l  . . ' t  i t l

Temperature of water----.d !- 
"F/C Depth artesian flow found

Was water analysis done? PfYes ! No

t y",iTl
\  I  , t '  .  , ' ( i '  /

Name ol supervisrng Geofogist/E nginrr, /' ' 4W
-

Permeability Yieta 3Z) cPrra

* I-.if":e"A.fX:"SA%
(bonded) Monitor Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment
work performed on this well during the construction dates reponed above. All
work perfbrmed during this time is in compliance with Oregon well construction

.standards. This report is true to the best of qry knowledge and belief.

!  , - . . { ,  i  '  \  - , 'vc Number 
'uzt r '' r,rn 

u)i-l i '  r
SECONDCOPY-CONSTRUCTOR THIRDCOPY-CUSTOMER

2. Ei ther Street  address of  wel l  lpcat jon

Q ,, t tVi c],t , t 
,ti,rr;'

From To Est. Flow Rate S W L

/ f4/. 1 r  { 2 . 5 t1 r ,  /  d) -+1 qfl

'cb3 ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT



r.f
. l, Date Postmarked-

Date Hand-Delivered-

FOR WATER RESOURCES DEPARTMENT USE ONLY
w 11S:"?S

i

$

{
.E

,$�

$' |
,{.n

WRD Receipt

Watermaster Initial Date Fee Received

srART CARD 
checkNo

NOTICE OF BEGINNING OF WELL CONSTRUCTION
(as required by ORS 537.762)

This form must be completed and the original copy mailed or delivered to the Water Resources Department, 158 12th St. NE, Salem, OR
97310, tbr all new well construction, or conversion of an existing hole not previously used to seek water. This original copy must be mailed
or delivered no later than the day construction or conversion work begins. A $75 fee shall accompany the original copy for all new well
construction and conversion (make checks payable to the Water Resources Department). Notices meeting the submittal requirements but
received without the required fee will not be accepted as properly and timely filed. In addition, the constructor shall provide the
"Watermaster Copy" of this notice to the office of the district watermaster within which the well is being constructed, altered, converted
or abandoned using one of the following options: (a) by regular mail no later than three (3) calendar days (72 hours) prior to commencement
of work: or, (b) by hand delivery, during regular office hours, no later than the day work is commenced; or, (c) by FAX no later than the
day work is commenced. If method (c) is used, the original "Watermaster Copy" of this notice shall also be mailed or delivered to the
offrce of the district watermaster no later than the day work is commenced. The Water Resources Commission has authority to impose
civil penalties for failure tg submit the required $75 f'ee with the start cald and for failure to submit cards prior to beginning any construction.
alteration, conversion or abandonment work. 

. ,, ( /

Owner'snameandmailing aaaress: ::a i i. ,fYr+ft*rU7O /ftuell/ 6ny'.
H o m e

*/ *t- 1*.q#7e3t 5d 79 Av4Phonel
W o r k - , -
phone.._>J 9i 'L- *# ?zat1

Check type of work: ll"n"u
Droposed Commencement Date:

- rxisting or Proposed Well Depth:

r  4 New Construct ion{ -
t E Conversion

a  L i -  1 ; 5

No Fee

Required: r=Alteration (Repair/Recondition)
DeePening orieinat Start
Abandonment Car:dNumber

ori.siraL$&lll-P' Label Nu mber : t:u) ^ ,' :i

-t.i

{
:!

i

j

Diameter:
\ 7 i

Check Use:

Proposed Well

[] Domestic

E Thermal

I PuUtic System (Community) I Industrial I trrigation E{,Ionitoring

I
;'ft|

Injection

rr.f-*
n Other

r i  ; /
t '  '

Locatlon: Lounty
t l

Townstrip: - /A/ Range: '�6 S".tion' J ?
i..N9lfh or South East or West

ttqor N Luj 1/4ofabovesection.l .

We hereby certify that we have read the
knowledge.

l?L

3. Taxlot number of well location: 2 1ff . ,- '

4. Attach map with location identified. (See reverse for approved maps)

5. Show well location within l/4,ll4 of section erid at left.

f-6tm and that the information provided is accurate to the best of our
i '

back of this

License No.
Bonded Water/Monitor Well

l A l ' n {
Company Date Signed

OWNER PLEASE NOTE: This is not a water right application. The owner is responsible for obtaining a water right
through the Water Resources Department, if required. The Oregon Health Division requires plans to be submitted and
approved prior to construction if the well is to be used as a public system. rL

ADDITIONAL IMPORTANT INFORMATION ON BACK.

{

O w n e i / A g e n

THIS COPY TO CUSTOMER.



WELL I.D. LABEL# L

START CARD #

Owner Well I.D.

First Name

Address
Zip

(1) LAND  OWNER

(2) TYPE OF WORK  New  Deepening
 Alteration (repair/recondition)  Abandonment

 Conversion

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Hollow Stem Auger  Cable Mud

 OtherReverse Rotary

 StateCity

STATE OF OREGON
MONITORING  WELL REPORT
(as required by ORS 537.765 & OAR 690-240-0395)

(5) WELL TESTS

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

(6) LOCATION OF WELL (legal description)

Tax Lot
  Lot

Twp   Range  E/W WM
Sec  1/4  1/4

Lat ° ' " or   DMS or DD
Long ° ' " or   DMS or DD

County  N/S
of the

(7) STATIC WATER LEVEL

(8) WELL LOG Ground Elevation
Material To

 CompletedDate Started
(unbonded) Monitor Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon monitoring well
construction standards.  Materials used and information reported above are true to
the best of my knowledge and belief.

License Number   Date

Signed

(bonded) Monitor Well Constructor Certification

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported  above.  All
work performed during this time is in compliance with Oregon monitoring well
construction standards.  This report is true to the best of my knowledge  and belief.

License Number   Date

Signed

From

Company
 Last Name

Password : (if filing electronically)

Temperature °F  Lab analysis

 Water quality concerns?

 Yes

From
 Yes (describe below)

To Description

  By

Amount Units

Supervising Geologist/Engineer

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

Depth of Completed Well  ft.  Special Standard

SEAL

CASING

LINER

MONUMENT/VAULT
ToFrom

FILTER

BORE HOLE

SCREEN

(4) CONSTRUCTION

From To Material Size of pack

ToFromDiameter

From To
Material
Amount Grout weight

Gauge

From To

Wld Thrd

 Dia.

Material

Gauge

From To

Wld Thrd

 Dia.

Material

Casing/Liner
Diameter From To
 Slot Size

  Material

 WATER BEARING ZONES

Completed Well
Existing Well / Predeepening

Date SWL(psi)

+

SWL(ft)

SWL Date From

Password : (if filing electronically)

To Est Flow SWL(psi)

+

SWL(ft)
Depth water was first found

Piezometer  Well

Contact Info (optional)

Flowing Artesian?

PlasticSteel

PlasticSteel

Street address of well Nearest address

Pump Bailer Air Flowing Artesian

Dry Hole?

Form Version:

17205

1028788

CASCADE CORP

EW-18

7231 SW 2ND AVE
PORTLAND OR 97219

SONIC

151.00

10/4/2015 10/12/2015

806 1/11/2016

10306 1/11/2016

121635MULT

1/11/2016

J TRENT CASTNER (E-filed)

DAVID A DONNELLY (E-filed)

Cascade Drilling

Page 1 of 3
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Bentonite Grout
56 Sacks

10 78 118
sch 40
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8 118 151
0.040

ss

1510Bentonite Grout
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MONITORING  WELL REPORT  -
continuation page

WELL I.D. LABEL# L

START CARD #

(4) CONSTRUCTION

CASING/LINER

SCREENS

(5) WELL TESTS

(7) STATIC WATER LEVEL

(8) WELL LOG

ThrdWldPlstcStlGaugeToFrom+ DiaCasing Liner

Material ToFrom

Comments/Remarks

BORE HOLE
Dia From To

Water Quality Concerns

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

SEAL

Water Bearing Zones

Material From To Amt
sacks/

lbs

Perf/
Screen

Casing/
Liner

Screen
Dia From To

 Scrn size/
slot width

 Slot
length

# of
slots

Tele/
pipe size

From To Description Amount Units

FILTER PACK
From To Material Size

SWL(ft)

+

SWL(psi)Est FlowToFromSWL Date

grout
weight

Page 2 of 317205

1028788

121635MULT

1/11/2016

While Abandoning the well by over drilling, Part of the casing & screen broke
off. The well was grouted sealing in the pipe.

CKuehn
Typewritten Text



 

   

          

 

Certificate of Treatment/Disposal/Recycling 
 

WasteXpress certifies that the items received from 
 
 

CASCADE 
2525 NE 201st Avenue 

Fairview, OR 
 
 

 

On a Non-Hazardous Manifest #23272  dated    11-16-15   have been properly  
treated/disposed/recycled at WasteXpress’ affiliated facilities in compliance with  
all applicable regulatory standards as set forth by the Environmental Protection  
Agency (EPA) and the Oregon Department of Environmental Quality (DEQ) 

 
 

  Dated:  January 12, 2016 
                                                                                         Sworn and attested by 

   WasteXpress Environmental Services 
                                                           By  B. Lengel  
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Table E-1
Soil Vapor Extraction - 16 April 2015 through 31 December 2015

TSA Remedy - Gresham, Oregon

Well ID Date Time (hrs) Temperature 
(degrees F)

Flow Rate 
(scfm)

PID 
Measurement 

(ppm)

Calculated VOC 
Concentration 

(ug/L)

SVE System Outlet 4/16/15 12:30 126 165 -- --
SVE System Outlet 4/17/15 15:30 145 196 3.3 19.29
SVE System Outlet 4/21/15 10:00 140 191 3.6 21.04
SVE System Outlet 4/28/15 11:45 119 197 3.2 18.71
SVE System Outlet 5/5/15 16:00 118 199 3.4 19.88
SVE System Outlet 5/12/15 12:30 124 111 3.8 22.21
SVE System Outlet 5/19/15 13:30 180 133 3 17.54
SVE System Outlet 5/26/15 12:30 148 129 3.1 18.12
SVE System Outlet 6/2/15 13:20 180 131 2.7 15.78
SVE System Outlet 6/9/15 12:10 190 134 2 11.69
SVE System Outlet 6/16/15 10:10 185 128 2.4 14.03
SVE System Outlet 6/23/15 8:40 188 131 2.1 12.28
SVE System Outlet 6/30/15 10:05 180 136 1 5.85
SVE System Outlet 7/7/15 13:00 190 138 1 5.85
SVE System Outlet 7/14/15 11:30 138 130 0.9 5.26
SVE System Outlet 7/21/15 9:30 140 127 1.2 7.01
SVE System Outlet 7/28/15 14:30 145 133 1.1 6.43
SVE System Outlet 8/4/15 7:15 160 126 1.6 9.35
SVE System Outlet 8/11/15 12:00 150 134 1.7 9.94
SVE System Outlet 8/18/15 11:30 180 131 1.2 7.01
SVE System Outlet 8/25/15 14:40 185 130 1.6 9.35
SVE System Outlet 9/1/15 13:20 160 132 2.5 14.61
SVE System Outlet 9/8/15 10:45 158 130 2.3 13.44
SVE System Outlet 9/15/15 12:00 162 137 2.2 12.86
SVE System Outlet 9/22/15 14:00 184 131 1.9 11.11
SVE System Outlet 9/29/15 9:00 160 129 1.5 8.77
SVE System Outlet 10/6/15 11:55 170 128 1.8 10.52
SVE System Outlet 10/13/15 13:20 170 130 1.6 9.35
SVE System Outlet 10/20/15 8:05 135 127 1.5 8.77
SVE System Outlet 10/27/15 8:00 128 131 1.7 9.94
SVE System Outlet 11/3/15 10:00 170 135 1.7 9.94
SVE System Outlet 11/10/15 12:40 130 130 1.6 9.35
SVE System Outlet 11/10/15 13:55 148 152 1.7 9.94
SVE System Outlet 11/17/15 14:15 125 222 1.5 8.77
SVE System Outlet 11/24/15 12:50 150 235 1.5 8.77
SVE System Outlet 12/1/15 12:50 138 238 1.4 8.18
SVE System Outlet 12/8/15 8:15 130 227 1 5.85
SVE System Outlet 12/15/15 13:40 135 223 0.9 5.26
SVE System Outlet 12/22/15 12:40 135 223 0.8 4.68
SVE System Outlet 12/28/15 12:40 138 234 0.9 5.26

Notes:
ID = identification ug/L = micrograms per Liter
hrs = hours VOC = volatile organic compounds
F = Fahrenheit Bold text indicates sampling dates for data shown on Table E-2.
scfm = standard cubic feet per minute Calculated VOC concentrations are based on PID readings.
ppm = parts per million

Soil Vapor Extraction Outlet Well

Flow rates increased on 11/17/15 due to well flow adjusment.



Table E-2
 Soil Vapor Extraction - Laboratory VOC results

TSA Remedy - Gresham, Oregon

Well ID Date
  cis-1,2-

Dichloroethene
(ug/m3)

  Trichloro-
ethene
(ug/m3)

  Tetrachloro-
ethene

(ug/m3)

Total VOCs
(ug/m3)

Flow 
Rate 

(scfm)
4/28/15 520 6,000 370 6,890 197
5/26/15 350 6,000 490 6,840 129
6/30/15 310 4,900 360 5,570 136
7/28/15 270 3,700 270 4,240 133
9/10/15 220 3,100 230 3,550 130
9/29/15 230 3,300 220 3,750 129

10/27/15 200 2,500 210 2,910 131
11/30/15 210 2,900 200 3,310 224
12/28/15 200 2,800 200 3,200 234
4/28/15 390 2,800 97 3,287 19
7/28/15 150 1,200 54 1,404 21

10/27/15 130 1,200 53 1,383 17
11/30/15 4 31 1.9 U 35 25
4/28/15 400 4,500 260 5,160 68
7/28/15 150 950 140 1,240 68

10/27/15 70 520 120 710 71
11/30/15 53 710 120 883 95
4/28/15 750 11,000 660 12,410 73
7/28/15 180 2,500 200 2,880 75

10/27/15 44 530 49 623 79
11/30/15 140 2,000 150 2,290 102

Notes:
ID = identification
scfm = standard cubic feet per minute
ug/m3 = micrograms per cubic meter
VOC = volatile organic compounds
Total VOCs are the calculated sum of the three VOCs shown.
Flow rates increased on 11/17/15 due to well flow adjusment.

Well VW17D-42.5

Well VW17D-75

Well VW17D-95.5

System Outlet
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Data Validation Memoranda Annual Reporting 
Period 

Laboratory Reports (CD)  
Historical Data Summary Tables – VOCs and 

Groundwater Elevations (CD) 
	  



2240 Sutherland Avenue, Suite 107 
Knoxville, TN  37919 

PH 865.330.0037 
FAX 865.330.9949 

www.geosyntec.com 
 

DVRCascadeCorpTSA February2015.docx                                                                     Final Review: JKC 03/07/15 

M e m o r a n d u m

Date: 5 March 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –   ESC Lab 
Sciences Work Orders: L747001 and L747024 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of twenty groundwater 
samples, one influent sample, one effluent sample, one field duplicate sample, one PDB blank, 
and two trip blanks collected on February 2, 2015, as part of the site investigation activities for 
the Cascade Corporation, Fairview, Oregon project. ESC Lab Sciences (ESC), Mt. Juliet, 
Tennessee provided the analytical services.  

The samples were analyzed for the following test: 

• EPA Method 8260B - Volatile Organic Compounds (VOCs)    

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data as qualified are usable for meeting project objectives, with the following 
exception. The non-detect values of 2-chloroethyl vinyl ether in the samples were rejected due to 
matrix spike/matrix spike duplicate (MS/MSD) recoveries less than 20% and technical and 
professional judgment. 

The remaining data should be used within the limitations of the qualifications (if applicable).

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (USEPA-540-R-
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08-01), as well as by the pertinent methods referenced by the data package and professional 
judgment. 

The following samples were analyzed in the data set: 

Laboratory ID Sample ID 
L747001-01 TS-C-INF-020215 
L747001-02 TS-C-EFF-020215 
L747001-03 TS-C-EFF-020215-DUP 
L747001-04 TRIP BLANK 
L747024-01 EW1-020215 
L747024-02 EW2-020215 
L747024-03 EW14-020215 
L747024-04 EW23-020215 
L747024-05 CMW17DS-020215 
L747024-06 D17DS-020215 
L747024-07 D17DG-020215 
L747024-08 CMW18DS-020215 
L747024-09 CMW14RDS-020215 

Laboratory ID Sample ID 
L747024-10 EW12-020215-U 
L747024-11 EW12-020215-L 
L747024-12 CMW24DG-020215-U 
L747024-13 CMW24DG-020215-L 
L747024-14 CMW25DG-020215 
L747024-15 CMW26DG-020215 
L747024-16 CMW19DS-020215 
L747024-17 CMW10DS-020215 
L747024-18 EW16-020215 
L747024-19 PBD BLANK-020215 
L747024-20 EW8-020215-U 
L747024-21 EW8-020215-L 
L747024-22 TRIPBLANK 

The samples were received at the laboratory at 3.9oC and 3.7oC, within the criteria 0-6oC.  

No collection times were listed on the chain of custody (COC) forms for the trip blanks; the 
laboratory logged them in with collection times of 00:00. There was no impact on the data. 

1.0  VOLATILE ORGANIC COMPOUNDS 

Twenty groundwater samples, one influent sample, one effluent sample, one field duplicate 
sample, one PDB blank and two trip blanks were analyzed for VOCs per EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

⊗ Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
⊗ Matrix Spike/Matrix Spike Duplicate 
⊗ Laboratory Control Sample 
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ü Surrogates  
ü Field Duplicate 
ü Trip Blank  
ü PDB Blank 
ü Sensitivity 
⊗ Electronic Data Deliverables Review 

 
1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives, with the following exception. The non-detect values of 2-chloroethyl vinyl ether in 
the samples were R qualified as rejected due to MS/MSD recoveries less than 20% (see section 
1.4, below). Therefore, the analytical completeness, defined as the ratio of the number of valid 
analytical results (valid analytical results include values qualified as estimated) to the total 
number of analytical results requested on samples submitted for analysis, for the project is 
98.5%.     

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample is 14 days from collection to 
analysis. The holding times were met for the sample analyses. 

1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Three method blanks (batches WG768562, WG768563 
and WG768564) were reported. VOCs were not detected in the method blanks above the 
detection limits (DLs).  

1.4  Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two sample set specific MS/MSD pairs were reported, 
using samples TS-C-INF-020215 and EW2-020215. The recovery and relative percent difference 
(RPD) results were within the laboratory specified acceptance, with the following exceptions. 

The MS recoveries of 1,4-dichlorobenzene, hexachloro-1,3-butadiene, isopropylbenzene, n-
butylbenzene, n-propylbenzene, p-isopropyltoluene and sec-butylbenzene were low and outside 
the laboratory specified acceptance in the MS/MSD pair using sample TS-C-INF-020215. In 
addition, there were no recoveries (0%) of 2-chloroethyl vinyl ether in the MS/MSD pair. 
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Therefore, the undetected values of 1,4-dichlorobenzene, 4hexachloro-1,3-butadiene, 
isopropylbenzene, n-butylbenzene, n-propylbenzene, p-isopropyltoluene and sec-butylbenzene in 
sample TS-C-INF-020215 were UJ qualified as estimated less than the DLs; based on sample 
preservation (the compound degrades under acid conditions), technical and professional 
judgment, and no MS/MSD recoveries, the undetected values of 2-chloroethyl vinyl ether in the 
associated samples were R qualified as rejected.  

The MSD recoveries and/or the RPD results for the following compounds were high and outside 
the laboratory specified acceptance in the MS/MSD pair using sample TS-C-INF-020215. Since 
these compounds were not detected in sample TS-C-INF-020215, no qualifications were applied 
to the data. 

1,1,1,2-Tetrachloroethane 
1,1-dichloro-1-Propene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,3-Trimethylbenzene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dichlorobenzene 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
o-Chlorotoluene 
p-Chlorotoluene 
Bromobenzene 
Chlorobenzene 
Chlorodibromomethane 
Ethylbenzene 
Hexachlorobutadiene  
Isopropylbenzene 
Butylbenzene 

n-Propylbenzene 
p-Cymene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene (PCE) 
Toluene 
Trichloroethene (TCE) 
Xylenes, Total 
Freon 11 

  

The MSD recovery of 2-chloroethyl vinyl ether in the MS/MSD pair using sample EW2-020215 
was low and outside the laboratory acceptance criteria; the recovery was 5%. In addition, the 
RPD was high and outside the laboratory acceptance criteria. Therefore, based on sample 
preservation (the compound degrades under acid conditions), technical and professional 
judgment and MSD recovery less than 20%, the undetected values of 2-chloroethyl vinyl ether in 
the associated samples were R qualified as rejected.   

One batch MS/MSD pair was also reported. Since these are batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

CMW10DS-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW14RDS- Vinyl 2-Chloroethyl 0.050 U 0.050 R 4 



Cascade Corp Site Validation 
5 March 2015 
Page 5 
 

DVRCascadeCorpTSA February2015.docx                                                                     Final Review: JKC 03/07/15 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

020215 ether 

CMW17DS-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW18DS-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW19DS-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW24DG-
020215-L 

Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW24DG-
020215-U 

Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW25DG-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

CMW26DG-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

D17DG-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

D17DS-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW1-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW12-020215-L Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW12-020215-U Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW14-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW16-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW2-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U,J6, J3 0.050 R 4 

EW23-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

EW8-020215-L Vinyl 2-Chloroethyl 
ether 

0.050 U,J4 0.050 R 4 

EW8-020215-U Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

TS-C-EFF-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

TS-C-EFF-020215-
DUP 

Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

TS-C-INF-020215 Vinyl 2-Chloroethyl 
ether 

0.050 U,J6 0.050 R 4 

TRIP BLANK Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

PBD BLANK-
020215 

Vinyl 2-Chloroethyl 
ether 

0.050 U 0.050 R 4 

TRIPBLANK Vinyl 2-Chloroethyl 
ether 

0.050 U,J4 0.050 R 4 

TS-C-INF-020215 1,4-Dichlorobenzene 0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 Isopropylbenzene 0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 Hexachlorobutadiene  0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 Butylbenzene 0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 n-Propylbenzene 0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 p-Cymene 0.001 U,J6, J3 0.001 UJ 4 

TS-C-INF-020215 sec-Butylbenzene 0.001 U,J6, J3 0.001 UJ 4 

mg/L-milligram per liter 
U-not detected at the reported DL 
J3- laboratory flag indicating the associated batch QC was outside the established quality control range for precision 
J4-laboratory flag indicating the associated batch QC was outside the established quality control range for accuracy 
J6- laboratory flag indicating the sample matrix interfered with the ability to make any accurate determination; spike 
value was low 
*Validation qualifiers are defined in Attachment 1 at the end of this report 
** Reason codes are defined in Attachment 2 at the end of this report 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Three LCS/LCS duplicate (LCSD) pairs were reported. The recovery 
and RPD results were within the laboratory specified acceptance criteria, with the following 
exceptions.   

The LCSD recoveries of 1,1,1,2-tetrachloroethane, 1,2,3-trichloropropane, 1,2-dibromoethane 
and the RPD for trichlorofluoromethane (Freon 11) in batch WG768562 were high and outside 
the laboratory specified acceptance criteria. Since 1,1,1,2-tetrachloroethane, 1,2,3-
trichloropropane and 1,2-dibromoethane were not detected in the associated samples, no 
qualifications were applied to the data. In addition, the LCSD recovery of trichlorofluoromethane 
was low and outside the laboratory specified acceptance criteria. Therefore, the undetected 
values of trichlorofluoromethane in the associated samples were UJ qualified as estimated less 
than the DL, due to the low LCSD recovery. 
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The LCS/LCSD recoveries of 2-chloroethyl vinyl ether were low and outside the laboratory 
specified acceptance criteria in batch WG768564. Since the undetected values of 2-chloroethyl 
vinyl ether in the associated samples were R qualified as rejected due to the MS/MSD recoveries, 
no additional qualifications were applied to the data. In addition, the LCS/LCSD recoveries of 
chloroethane in batch WG768564 were high and outside the laboratory specified acceptance 
criteria. Since chloroethane was not detected in the associated samples, no qualifications were 
applied to the data. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason 
Code 

TS-C-EFF-020215 Freon 11 0.0050 U,J4, J3 0.0050 UJ 5 
TS-C-EFF-020215-
DUP 

Freon 11 0.0050 U,J4, J3 0.0050 UJ 5 

TS-C-INF-020215 Freon 11 0.0050 U,J4, J5 0.0050 UJ 5 
TRIP BLANK Freon 11 0.0050 U,J4, J3 0.0050 UJ 5 

mg/L-milligram per liter 
U-not detected at the reported DL 
J4-laboratory flag indicating the associated batch QC was outside the established quality control range for accuracy 
J3- laboratory flag indicating the associated batch QC was outside the established quality control range for precision 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.7  Field Duplicate 

One field duplicate sample, TS-C-EFF-020215-DUP, was collected. Acceptable precision (RPD 
<30%) was demonstrated between the field duplicate and the original sample, TS-C-EFF-
020215-DUP. The RPDs between the results were 0%. 

1.8  Trip Blank 

Two trip blanks, both identified as TRIP BLANK, accompanied the sample shipments. VOCs 
were not detected in the trip blanks above the DLs.   

1.9  PDB Blank 

A PDB blank, PBD BLANK-020215, was collected with the sample set. VOCs were not 
detected in the PDB blank above the DLs. 
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1.10  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

1.11  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the DLs in the hardcopy laboratory reports; both the DLs 
and the method detection limits (MDLs) were listed in the EDDs. It was also noted that the data 
were reported using the units parts per million (mg/L) in the EDDs, while the sample data were 
reported using the units parts per billion (µg/L) and the QC samples were reported using mg/L in 
the level II reports. This did not affect the quality of the data. No other discrepancies were 
identified between the level II reports and the EDDs. 

 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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M e m o r a n d u m

Date: 15 June 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –   ESC Lab 
Sciences Work Orders: L763333 and L763338 

SITE: Cascade Corp, Utah; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of fifteen groundwater 
samples, two field duplicates, and two trip blanks collected on May 5, 2015 as part of the site 
investigation activities for the Cascade Corp, Utah project.  ESC Lab Sciences (ESC), Mt. Juliet, 
Tennessee provided the analytical services.  

The samples were analyzed for the following test: 

EPA Method 8260B - Volatile Organic Compounds (VOCs)    

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data as qualified are usable for meeting project objectives, with the following 
exception. The non-detect values for 2-chloroethyl vinyl ether were rejected in the samples due 
to matrix/matrix spike (MS/MSD) recoveries less than 20%. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (USEPA-540-R-
08-01), as well as by the pertinent methods referenced by the data package and professional 
judgment. 
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The following samples were analyzed in the data set: 

Laboratory ID Sample ID 
L763333-01 TS-C-EFF-050515 
L763333-02 TS-C-EFF-050515-DUP 
L763333-03 TS-C-INF-050515 
L763333-04 TRIP BLANK LOT 342 
L763338-01 EW1-050515 
L763338-02 EW2-050515 
L763338-03 EW14-050515 
L763338-04 EW16-050515 
L763338-05 D17DS-050515 
L763338-06 EW12-050515-U 

Laboratory ID Sample ID 
L763338-07 EW12-050515-L 
L763338-08 CMW18DS-050515 
L763338-09 CMW18DS-050515-DUP 
L763338-10 CMW17DS-050515 
L763338-11 CMW14RDS-050515 
L763338-12 CMW19DS-050515 
L763338-13 CMW26DG-050515 
L763338-14 CMW10DS-050515 
L763338-15 TRIP BLANK LOT 342 

 
The samples were received at the laboratory at 3.4°C and 2.3oC, within the criteria 0-6oC.  

No collection time was listed for the trip blanks; however, there was no impact on the data. 

1.0  VOLATILE ORGANIC COMPOUNDS 

Fifteen groundwater samples, two field duplicates, and two trip blanks were analyzed for VOCs 
per EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

U Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
U Matrix Spike/Matrix Spike Duplicate 
U Laboratory Control Sample 
ü Surrogates  
ü Field Duplicate 
ü Trip Blank  
ü Sensitivity 
ü Electronic Data Deliverables Review 
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1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives, with the following exception. The non-detect values for 2-chloroethyl vinyl ether 
were R qualified as rejected in the samples due to MS/MSD recoveries less than 20% (see 
Section 1.4 below). Therefore, the analytical completeness, defined as the ratio of the number of 
valid analytical results (valid analytical results include values qualified as estimated) to the total 
number of analytical results requested on samples submitted for analysis, for the project is 
98.5%.     

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample is 14 days from collection to 
analysis. The holding times were met for the sample analyses. 

1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Three method blanks (batches WG787545, WG787559, 
and WG789033) were reported with the data sets. VOCs were not detected in the method blanks 
above the detection limits (DLs).  

1.4  Matrix Spike/Matrix Spike Duplicate 

An MS/MSD pair was not reported with batch WG787559. One sample set specific MS/MSD 
pair was reported using sample EW1-050515. The results for the sample set specific MS/MSD 
pair were within the laboratory specified acceptance criteria for recovery and relative percent 
difference (RPD), with the following exceptions. 

The recoveries for 2-chloroethyl vinyl ether were less than 20% and outside of the laboratory 
specified acceptance criteria in the sample specific MS/MSD pair using sample EW1-050515 
(1.50%/2.37%). In addition the RPD for 2-chloroethyl vinyl ether was high (47.1%) and outside 
the laboratory acceptance criteria in the MS/MSD pairs. Therefore, the nondetect value of 2-
chloroethyl vinyl ether was R qualified as rejected in the samples, based on sample preservation 
(the compound degrades under acid conditions) and professional and technical judgment.  

One batch MS/MSD pair was also reported. Since these are batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data. 
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Sample ID Compound Laboratory 
Result 
(µg/L) 

Laboratory 
Flag 

Validation 
Result 
(µg/L) 

Validation 
Qualifier* 

Reason 
Code** 

TS-C-EFF-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

TS-C-EFF-050515-
DUP 

Vinyl 2-Chloroethyl ether 50 U 50 R 4 

TS-C-INF-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

TRIP BLANK LOT 
342 

Vinyl 2-Chloroethyl ether 50 U 50 R 4 

EW1-050515 Vinyl 2-Chloroethyl ether 50 U,J4, J6, J3 50 R 4 

EW2-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

EW14-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

EW16-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

D17DS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

EW12-050515-U Vinyl 2-Chloroethyl ether 50 U,J4, J3 50 R 4 

EW12-050515-L Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW18DS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW18DS-050515-
DUP 

Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW17DS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW14RDS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW19DS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW26DG-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

CMW10DS-050515 Vinyl 2-Chloroethyl ether 50 U 50 R 4 

TRIP BLANK LOT 
342 

Vinyl 2-Chloroethyl ether 50 U 50 R 4 

µg/L-microgram per liter 
U-not detected at the reported DL 
J3- laboratory flag defined as the associated batch QC was outside the established quality control range for precision 
J4-laboratory flag defined as the associated batch QC was outside the established quality control range for accuracy 
J6- laboratory flag defined as the sample matrix interfered with the ability to make any accurate determination; spike value is low 
*Validation qualifiers are defined in Attachment 1 at the end of this report 
** Reason codes are defined in Attachment 2 at the end of this report 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Three LCS/LCS duplicate (LCSD) pairs were reported with the data 
sets. The results for the LCS/LCSD pairs were within the laboratory specified acceptance criteria 
for recovery and RPD, with the following exceptions.   

In laboratory report L763338, the recoveries of 1,2-dibromo-3-chloropropane (61.1%/65%), 4-
methyl-2-pentanone (MIBK) (63.7%/65%), and naphthalene (66.1%/68%) were low and outside 
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the laboratory specified acceptance criteria in the LCS/LCSD pair in batch WG787559. 
Therefore, the nondetect values of these compounds in the associated samples were UJ qualified 
as estimated less than the DL. 

In laboratory report L763338, one or both the recoveries of 2-chloroethyl vinyl ether (161%) and 
acetone (178%/178%) and the RPD of 2-chloroethyl vinyl ether in the LCS in batch WG789033 
were high and outside the laboratory specified acceptance criteria. Since 2-chloroethyl vinyl 
ether and acetone were not detected in the associated samples, no qualifications were applied to 
the data. 

Sample ID Compound Laboratory 
Result 
(µg/L) 

Laboratory 
Flag 

Validation 
Result 
(µg/L) 

Validation 
Qualifier 

Reason 
Code 

CMW10DS-050515 Methyl Isobutyl Ketone 
(MIBK) 

10 U,J4 10 UJ 5 

CMW10DS-050515 Naphthalene 5.0 U,J4 5.0 UJ 5 
CMW10DS-050515 1,2-Dibromo-3-

Chloropropane 
5.0 U,J4 5.0 UJ 5 

TRIP BLANK LOT 342 Methyl Isobutyl Ketone 
(MIBK) 

10 U,J4 10 UJ 5 

TRIP BLANK LOT 342 Naphthalene 5.0 U,J4 5.0 UJ 5 
TRIP BLANK LOT 342 1,2-Dibromo-3-

Chloropropane 
5.0 U,J4 5.0 UJ 5 

µg/L-microgram per liter 
U-not detected at the reported DL 
J4-laboratory flag defined as the associated batch QC was outside the established quality control range for accuracy 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.7  Field Duplicate 

Two field duplicate samples, TS-C-EFF-050515-DUP and CMW18DS-050515-DUP, were 
analyzed with the data sets. Acceptable precision (RPD <30%) was demonstrated between the 
field duplicates and the original samples, TS-C-EFF-050515 and CMW18DS-050515, 
respectively. 

Sample ID Compound Laboratory 
Result 
(µg/L) 

Laboratory 
Flag 

RPD 

TS-C-EFF-050515 The VOCs ND NA 0 
TS-C-EFF-050515-DUP The VOCs ND NA 
CMW18DS-050515 Tetrachloroethene (PCE) 1.1 NA 17 
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Sample ID Compound Laboratory 
Result 
(µg/L) 

Laboratory 
Flag 

RPD 

CMW18DS-050515-DUP Tetrachloroethene (PCE) 1.3 NA 
CMW18DS-050515 cis-1,2-Dichloroethene 8.5 NA 10 
CMW18DS-050515-DUP cis-1,2-Dichloroethene 9.4 NA 
CMW18DS-050515 Trichloroethene (TCE) 58 NA 3 

CMW18DS-050515-DUP Trichloroethene (TCE) 60 NA 
CMW18DS-050515 The other VOCs ND NA 0 

CMW18DS-050515-DUP The other VOCs ND NA 
µg/L-microgram per liter 
ND-not detected at the DL 
NA-not applicable 
 
1.8  Trip Blank 

Two trip blanks, both were identified as TRIP BLANK LOT 342, accompanied the sample 
shipments. VOCs were not detected in the trip blanks above the DLs.   

1.9  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

1.10  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the DLs in the hardcopy laboratory reports; both the DLs 
and the MDLs were listed in the EDDs. It was also noted that the data were reported using the 
units parts per million (mg/L) in the EDDs, while the sample data were reported using the units 
parts per billion (µg/L) and the QC samples to mg/L in the level II laboratory reports. This did 
not affect the quality of the data. No other discrepancies were identified between the level II 
reports and the EDDs. 

 

*  *  *  *  *  



Cascade Corp Site Validation 
15 June 2015 
Page 7 
 

DVRCascadeCorpTSAJune2015.docx                                                                     Final Review: JKC 06/15/15 

ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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M e m o r a n d u m

Date: 24 November 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –  ESC Lab 
Sciences Work Orders: L797781, L797789, and L800041 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of eighteen water samples, 
three field duplicates, and two trip blanks, collected from October 29 - November 10, 2015, as 
part of the site investigation activities for the Cascade Corporation, Fairview, Oregon project. 
ESC Lab Sciences (ESC), Mt. Juliet, Tennessee provided the analytical services.  

The samples were analyzed for the following test: 

• EPA Method 8260B - Volatile Organic Compounds (VOCs)   

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data as qualified are usable for meeting project objectives, with the following 
exceptions. The non-detect values of 2-chloroethyl vinyl ether in the samples were R qualified as 
rejected due to matrix/matrix spike (MS/MSD) recoveries less than 20% and professional and 
technical judgment. 

The remaining qualified data should be used within the limitations of the qualification. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, August 2014 (USEPA-540-
R-013-001), as well as by the pertinent methods referenced by the data package and professional 
and technical judgment. 
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The following samples were analyzed in the data set: 

Laboratory ID  Sample ID 
L797781-01 TS-C-EFF-102915 
L797781-02 TS-C-EFF-102915-DUP 
L797781-03 TS-C-INF-102915 
L797781-04 TRIP BLANK 
L797789-01 EW2-102915 
L797789-02 EW1-102915 
L797789-03 EW14-102915 
L797789-04 EW16-102915 
L797789-05 D17DS-102915 
L797789-06 CMW17DS-102915 
L797789-07 CMW17DS-102915-DUP 
L797789-08 EW12-102915-U 

Laboratory ID  Sample ID 
L797789-09 EW12-102915-L 
L797789-10 CMW18DS-102915 
L797789-11 CMW18DS-102915-DUP 
L797789-12 CMW14RDS-102915 
L797789-13 CMW26-102915 
L797789-14 CMW36DG-102915 
L797789-15 CMW19DS-102915 
L797789-16 CMW10DS-102915 
L797789-17 TRIP BLANK 
L800041-01 SOILBIN-20151110 
L800041-02 MW99-20151110 

 
The samples were received at the laboratory at 3.8oC, 3.8oC and 2.4oC, within the criteria 0-6oC.  

The second sample transfers listed on the chain of custody (COC) forms in the three reports did 
not list the relinquishing signature, date, or time.  

In addition, there were no times of collection listed on the COC for the trip blanks; the laboratory 
assigned collection times of 00:00. This did not have an impact on the data. 

Laboratory reports L797789 and L800041 were revised on November 23, 2014. L797789 was 
revised to correct the sample collection time for sample EW14-102915, and L800041 was 
revised to correct the sample ID for sample SOILBIN-20151110. 

1.0  VOLATILE ORGANIC COMPOUNDS 

Eighteen water samples, three field duplicates, and two trip blanks were analyzed for VOCs per 
EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

U Overall Assessment (Completeness) 
ü Holding Time  
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ü Method Blank 
U Matrix Spike/Matrix Spike Duplicate 
U Laboratory Control Sample 
ü Surrogates  
⊗ Field Duplicate 
ü Trip Blank  
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives, with the following exceptions. The non-detect values of 2-chloroethyl vinyl ether in 
the samples were R qualified as rejected due to MS/MSD recoveries less than 20% and 
professional and technical judgment (see Section 1.4 below). Therefore, the analytical 
completeness, defined as the ratio of the number of valid analytical results (valid analytical 
results include values qualified as estimated) to the total number of analytical results requested 
on samples submitted for analysis, for the project is 98.5%.   

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample is 14 days from collection to 
analysis. The holding times were met for the sample analyses. 

1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Four method blanks were reported (batches WG825942, 
WG826003, WG825795, and WG828254). VOCs were not detected in the method blanks above 
the detection limits (DLs).  

1.4  Matrix Spike/Matrix Spike Duplicate 

Two sample set specific MS/MSD pairs were reported, using samples TS-C-EFF-102915 and 
EW2-102915. The recovery and relative percent difference (RPD) results were within the 
laboratory specified acceptance criteria, with the following exceptions. 

The recoveries of 2-chloroethyl vinyl ether were less than 20% and outside of the laboratory 
specified acceptance criteria in both sample set specific MS/MSD pairs (1.27%/0.630% and 
1.38%/0.626%).  
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In addition, the RPDs for 2-chloroethyl vinyl ether were high and outside the laboratory 
acceptance criteria in the MS/MSD pairs; no qualifications were applied to the data due to the 
high RPD result. However, due to recoveries less than 20%, the sample preservation (the 
compound degrades under acid conditions) and professional and technical judgment, the 
undetected values of 2-chloroethyl vinyl ether in the samples were R qualified as rejected.  

One batch MS/MSD pair was also reported. Since these are batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

TS-C-EFF-
102915 

Vinyl 2-Chloroethyl ether 0.050 U,J6, J3 0.050 R 4 

TS-C-EFF-
102915-DUP 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

TS-C-INF-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

TRIP BLANK 
(L797781) 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

EW2-102915 Vinyl 2-Chloroethyl ether 0.050 U,J6, J3 0.050 R 4 
EW1-102915 Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 
EW14-102915 Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 
EW16-102915 Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 
D17DS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW17DS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW17DS-
102915-DUP 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

EW12-
102915-U 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

EW12-
102915-L 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW18DS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW18DS-
102915-DUP 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW14RDS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW26-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW36DG-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

CMW19DS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

CMW10DS-
102915 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

TRIP BLANK 
(L797789) 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

SOILBIN-
20151110 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

MW99-
20151110 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

mg/L-milligram per liter 
U-not detected at the reported DL 
J3- laboratory flag defined as the associated batch QC was outside the established quality control range for precision 
J6- laboratory flag defined as the sample matrix interfered with the ability to make any accurate determination; spike 
value is low 
*Validation qualifiers are defined in Attachment 1 at the end of this report 
** Reason codes are defined in Attachment 2 at the end of this report 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Four LCS/LCS duplicate (LCSD) pairs were reported. The recovery 
and RPD results were within the laboratory specified acceptance criteria, with the following 
exceptions.  

The recovery of 1,1,1,2-tetrachloroethane (76.0%, 78.5-125%) was low and outside the 
laboratory specified acceptance criteria in the LCSD in batch WG825942. Therefore, the 
nondetect value of 1,1,1,2-tetrachloroethane in the associated sample was UJ qualified as 
estimated less than the DL. 

The recovery of 1,3-dichlorobenzene (128%, 77.6-127%) was high and outside the laboratory 
specified acceptance criteria in the LCS in batch WG828254. Since 1,3-dichlorobenzene was not 
detected in the associated samples, no qualifications were applied to the data. 

 

 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason  
Code 

TS-C-EFF-
102915 

1,1,1,2-Tetrachloroethane 0.00100 U,J4 0.00100 UJ 5 
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mg/L-milligram per liter 
U-not detected at the reported DL 
J4-laboratory flag defined as the associated batch QC was outside the established quality control range for accuracy 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.7  Field Duplicate 

Three field duplicate samples, TS-C-EFF-102915-DUP, CMW17DS-102915-DUP, and 
CMW18DS-102915-DUP, were collected. Acceptable precision (RPD <30%) was demonstrated 
between the field duplicates and the original samples, TS-C-EFF-102915, CMW17DS-102915, 
and CMW18DS-102915, respectively, with the following exception. 

Methyl ethyl ketone was detected in the original sample CMW17DS-102915 and was not 
detected in the field duplicate CMW17DS-102915-DUP, resulting in a non-calculable RPD 
between the results. Therefore, the concentration of methyl ethyl ketone was J qualified as 
estimated and the nondetect value was UJ qualified as estimated less than the RL in the field 
duplicate pair. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

RPD Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason 
Code 

CMW17DS-
102915 

cis-1,2-
Dichloroethene 

0.0067 NA 6 NA NA NA 

CMW17DS-
102915-DUP 

cis-1,2-
Dichloroethene 

0.0063 NA NA NA NA 

CMW17DS-
102915 

Methyl ethyl 
ketone 

0.0108 NA NC 0.0108 J 7 

CMW17DS-
102915-DUP 

Methyl ethyl 
ketone 

0.0100 U 0.0100 UJ 7 

CMW17DS-
102915 

Tetrachloroethene 
(PCE) 

0.00194 NA 2 NA NA NA 

CMW17DS-
102915-DUP 

Tetrachloroethene 
(PCE) 

0.00191 NA NA NA NA 

CMW17DS-
102915 

Trichloroethene 
(TCE) 

0.0421 NA 5 NA NA NA 

CMW17DS-
102915-DUP 

Trichloroethene 
(TCE) 

0.0402 NA NA NA NA 

CMW17DS-
102915 

The other VOCs ND NA 0 NA NA NA 

CMW17DS-
102915-DUP 

The other VOCs ND NA NA NA NA 

CMW18DS- cis-1,2- 0.0111 NA 2 NA NA NA 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

RPD Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason 
Code 

102915 Dichloroethene 
CMW18DS-
102915-DUP 

cis-1,2-
Dichloroethene 

0.0113 NA NA NA NA 

CMW18DS-
102915 

Tetrachloroethene 
(PCE) 

0.00252 NA 9 NA NA NA 

CMW18DS-
102915-DUP 

Tetrachloroethene 
(PCE) 

0.00276 NA NA NA NA 

CMW18DS-
102915 

Trichloroethene 
(TCE) 

0.0757 NA 5 NA NA NA 

CMW18DS-
102915-DUP 

Trichloroethene 
(TCE) 

0.0792 NA NA NA NA 

CMW18DS-
102915 

The other VOCs ND NA 0 NA NA NA 

CMW18DS-
102915-DUP 

The other VOCs ND NA NA NA NA 

TS-C-EFF-
102915 

The VOCs ND NA 0 NA NA NA 

TS-C-EFF-
102915-DUP 

The VOCs ND NA  NA NA NA 

mg/L-milligram per liter 
ND-not detected at the DL  
NA-not applicable 
NC-not calculable 

1.8  Trip Blank 

Two trip blanks, both identified as TRIPBLANK, accompanied the sample shipments. VOCs 
were not detected in the trip blanks above the DLs.  

1.9  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

1.10  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the DLs in the hardcopy laboratory reports; both the DLs 
and the method detection limits (MDLs) were listed in the EDDs. It was also noted that the data 
were reported in the units parts per million (mg/L) in the EDDs, while the sample data were 
reported in the units parts per billion (µg/L) and the QC samples were reported in the units mg/L 
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in the level II laboratory reports. This did not affect the quality of the data. No other 
discrepancies were identified between the level II reports and the EDDs. 

 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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M e m o r a n d u m

Date: 30 September 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –  ESC Lab 
Sciences Work Orders: L780902, L780963, and L781472 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of thirty-seven water 
samples, four field duplicates, and three trip blanks, collected from August 3, 4, and 5, 2015, as 
part of the site investigation activities for the Cascade Corporation, Fairview, Oregon project. 
ESC Lab Sciences (ESC), Mt. Juliet, Tennessee provided the analytical services.  

The samples were analyzed for the following test: 

EPA Method 8260B - Volatile Organic Compounds (VOCs)   

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data as qualified are usable for meeting project objectives, with the following 
exceptions. The non-detect values of 2-chloroethyl vinyl ether in the samples were R qualified as 
rejected due to matrix/matrix spike (MS/MSD) recoveries less than 20% and professional and 
technical judgment. 

The remaining qualified data should be used within the limitations of the qualification. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, August 2014 (USEPA-540-
R-013-001), as well as by the pertinent methods referenced by the data package and professional 
and technical judgment. 
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The following samples were analyzed in the data set: 

Laboratory ID Sample ID 
 L780902-01  EW-1-080315 
 L780902-02  EW-2-080315 
 L780902-03  EW-14-080315 
 L780902-04  EW-14-080315-DUP 
 L780902-05  EW-16-080315 
 L780902-06  EW-23-080315 
 L780902-07  EW-12-080315-U 
 L780902-08  EW-12-080315-L 
 L780902-09  D-17DG-080315 
 L780902-10  D-17DS-080315 
 L780902-11  MW-14RDS-080315 
 L780902-12  MW-17DS-080315 
 L780902-13  MW-18DS-080315 
 L780902-14  MW-22DG-080315 
 L780902-15  MW-36DG-080315 
 L780902-16  EW-11-080415-U 
 L780902-17  EW-11-080415-L 
 L780902-18  EW-15-080415-U 
 L780902-19  EW-15-080415-L 
 L780902-20  D-16DS-080415 
 L780902-21  EW-8-080415-U 
 L780902-22  EW-8-080415-L 

Laboratory ID Sample ID 
 L780902-23  BOP-44DG-080415 
 L780902-24  BOP-44DS-080415 
 L780902-25  D-18DS-080415 
 L780902-26  D-18DS-080415-DUP 
 L780902-27  MW-24DG-080415-U 
 L780902-28  MW-24DG-080415-L 
 L780902-29  MW-25DG-080415 
 L780902-30  MW-26DG-080415 
 L780902-31  MW-26DG-080415-DUP 
 L780902-32  TRIPBLANK 
 L780963-01  TS-C-EFF-080315 
 L780963-02  TS-C-EFF-080315-DUP 
 L780963-03  TS-C-INF-080315 
 L780963-04  TRIP BLANK LOT #342 
 L781472-01  MW-19DS-080515 
 L781472-02  MW-10DG-080515 
 L781472-03  MW-10DS-080515 
 L781472-04  MW-8DG-080515 
 L781472-05  PWB-1UTS-080515 
 L781472-06  PWB-1LTS-080515 
 L781472-07  MW-20DS-080515 
 L781472-08  TRIP BLANK LOT 345 

 
The samples were received at the laboratory at 2.4oC, 3.7oC, and 3.1oC, within the criteria 0-6oC.  

The second sample transfers listed on the chain of custody (COC) forms in the three reports did 
not list the relinquishing signature, date or time.  

In addition, there were no times of collection listed on the COC for the trip blanks; the laboratory 
assigned collection times of 00:00. This did not have an impact on the data. 

Report L780902 was revised to correct the client ID for sample L780902-10. The COC lists the 
client ID as D-17DG-080315; information was sent from the client to the laboratory requesting 
the sample ID change to D-17DS-080315, based on the field notes. The laboratory report did not 
indicate it was a revision.  
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1.0  VOLATILE ORGANIC COMPOUNDS 

Thirty-seven water samples, four field duplicates, and three trip blanks were analyzed for VOCs 
per EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

U Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
U Matrix Spike/Matrix Spike Duplicate 
U Laboratory Control Sample 
ü Surrogates  
ü Field Duplicate 
ü Trip Blank  
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives, with the following exceptions. The non-detect values of 2-chloroethyl vinyl ether in 
the samples were R qualified as rejected due to MS/MSD recoveries less than 20% and 
professional and technical judgment (see Section 1.4 below). Therefore, the analytical 
completeness, defined as the ratio of the number of valid analytical results (valid analytical 
results include values qualified as estimated) to the total number of analytical results requested 
on samples submitted for analysis, for the project is 98.5%.   

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample is 14 days from collection to 
analysis. The holding times were met for the sample analyses. 

 

1.3  Method Blank 
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Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Five method blanks were reported (batches WG807268, 
WG807270, WG807271, WG807773, and WG 808211). VOCs were not detected in the method 
blanks above the detection limits (DLs).  

1.4  Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were analyzed at the proper frequency for the number and types of samples 
analyzed (one pair per batch of 20 samples). Two sample set specific MS/MSD pairs were 
reported, using samples D-17DS-080315 and MW-26DG-080415. The recovery and relative 
percent difference (RPD) results were within the laboratory specified acceptance criteria, with 
the following exceptions. 

The recoveries of 2-chloroethyl vinyl ether were less than 20% and outside of the laboratory 
specified acceptance criteria in both sample set specific MS/MSD pairs (0%/0% and 12%/0%). 
In addition, the RPD for 2-chloroethyl vinyl ether was high and outside the laboratory 
acceptance criteria in the MS/MSD pair using sample MW-26DG-080415; no qualifications 
were applied to the data due to the high RPD result. However, due to recoveries less than 20%, 
the sample preservation (the compound degrades under acid conditions) and professional and 
technical judgment, the undetected values of 2-chloroethyl vinyl ether in the samples were R 
qualified as rejected.  

Three batch MS/MSD pairs were also reported. Since these are batch QC, the results do not 
affect the samples in this data set and qualifications were not applied to the data. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

TS-C-INF-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-15-080415-
L 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

TS-C-EFF-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-8-080415-U Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-14-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-12-080315-
L 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-14-080315-
DUP 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

EW-16-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-23-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-15-080415-
U 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

D-17DG-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-2-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

D-17DS-080315 Vinyl 2-
Chloroethyl ether 

0.050 U, J6 0.050 R 4 

D-16DS-080415 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-11-080415-
L 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-36DG-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-22DG-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-18DS-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-17DS-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-14RDS-
080315 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-12-080315-
U 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

TS-C-EFF-
080315-DUP 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-26DG-
080415-DUP 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

BOP-44DG-
080415 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

BOP-44DS-
080415 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

D-18DS-
080415-DUP 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-24DG-
080415-U 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-24DG-
080415-L 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-25DG-
080415 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-1-080315 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

D-18DS-080415 Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

PWB-1LTS-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-19DS-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-10DG-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-10DS-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

PWB-1UTS-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-20DS-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-8-080415-L Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

EW-11-080415-
U 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-8DG-
080515 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

MW-26DG-
080415 

Vinyl 2-
Chloroethyl ether 

0.050 U, J6 J3 0.050 R 4 

TRIP BLANK 
LOT 345 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

TRIPBLANK Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

TRIP BLANK 
LOT #342 

Vinyl 2-
Chloroethyl ether 

0.050 U 0.050 R 4 

mg/L-milligram per liter 
U-not detected at the reported DL 
J3- laboratory flag defined as the associated batch QC was outside the established quality control range for precision 
J6- laboratory flag defined as the sample matrix interfered with the ability to make any accurate determination; spike 
value is low 
*Validation qualifiers are defined in Attachment 1 at the end of this report 
** Reason codes are defined in Attachment 2 at the end of this report 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Five LCS/LCS duplicate (LCSD) pairs were reported. The recovery 
and RPD results were within the laboratory specified acceptance criteria, with the following 
exceptions.  
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The LCS recoveries of 1,2-dichlorobenzene (119%, limits 85-118%) and 1,4-dichlorobenzene 
(115%, limits 82-114%) were high and outside the laboratory specified acceptance criteria in 
batch WG808211 (laboratory report L781472). Since 1,2-dichlorobenzene and 1,4-
dichlorobenzene were not detected in the associated samples, no qualifications were applied to 
the data. In addition, the LCS/LCSD recoveries of acrolein (23%/25%, limits 40-172%) were 
low and outside the laboratory specified acceptance criteria in batch WG808211. Therefore, the 
nondetect value of acrolein in the associated sample was UJ qualified as estimated less than the 
DL. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason 
Code 

MW-10DG-080515 Acrolein 0.050 U, J4 0.050 UJ 5 
mg/L-milligram per liter 
U-not detected at the reported DL 
J4-laboratory flag defined as the associated batch QC was outside the established quality control range for accuracy 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses, with the following 
exceptions. 

The recoveries of dibromofluoromethane in the following samples were high and outside the 
laboratory specified acceptance criteria: MW-18DS-080315, MW-36DG-080315, EW-11-
080415-U, EW-15-080415-U, EW-15-080415-L, BOP-44DS-080415, D-18DS-080415 and 
MW-24DG-080415-L. Since the other two surrogates had acceptable recoveries, no 
qualifications were applied to the data, based on professional and technical judgment. 

1.7  Field Duplicate 

Four field duplicate samples, EW-14-080315-DUP, D-18DS-080415-DUP, MW-26DG-080415-
DUP, and TS-C-EFF-080315-DUP were collected. Acceptable precision (RPD <30%) was 
demonstrated between the field duplicates and the original samples, EW-14-080315, D-18DS-
080415, MW-26DG-080415, and TS-C-EFF-080315, respectively. 

Sample ID Compound Laboratory 
Result (mg/L) 

Laboratory 
Flag 

RPD 

D-18DS-080415 The VOCs ND NA 0 
D-18DS-080415-DUP The VOCs ND NA 
EW-14-080315-DUP Trichloroethene (TCE) 0.00711 NA 5 
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Sample ID Compound Laboratory 
Result (mg/L) 

Laboratory 
Flag 

RPD 

EW-14-080315 Trichloroethene (TCE) 0.00679 NA 
EW-14-080315-DUP The other VOCs ND NA 0 
EW-14-080315 The other VOCs ND NA 
MW-26DG-080415 Trichloroethene (TCE) 0.00234 NA 25 
MW-26DG-080415-DUP Trichloroethene (TCE) 0.00301 NA 
MW-26DG-080415 The other VOCs ND NA 0 
MW-26DG-080415-DUP The other VOCs ND NA 
TS-C-EFF-080315 The VOCs ND NA 0 
TS-C-EFF-080315-DUP The VOCs ND NA 

mg/L-milligram per liter 
ND-not detected at the DL  
NA-not applicable 

1.8  Trip Blank 

Three trip blanks, TRIPBLANK, TRIP BLANK LOT #342, and TRIP BLANK LOT 345, 
accompanied the sample shipments. VOCs were not detected in the trip blanks above the DLs.  

1.9  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

1.10  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the DLs in the hardcopy laboratory reports; both the DLs 
and the method detection limits (MDLs) were listed in the EDDs. It was also noted that the data 
were reported in the units parts per million (mg/L) in the EDDs, while the sample data were 
reported in the units parts per billion (µg/L) and the QC samples were reported in the units mg/L 
in the level II laboratory reports. This did not affect the quality of the data. No other 
discrepancies were identified between the level II reports and the EDDs. 

 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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TO: Chris Kimmel, Project Manager 
  
FROM: Anne Halvorsen 
  
DATE: June 17, 2015 
  
RE: BOEING PORTLAND (TSA) 

FIRST QUARTER 2015 GROUNDWATER QUALITY SAMPLING 
LABORATORY DATA QUALITY EVALUATION 

This technical memorandum provides the results of a focused data validation associated with 10 

groundwater samples, 1 field duplicate and 2 trip blanks, collected during the first quarter 2015 TSA 

water quality sampling event at Boeing Portland.  Samples were analyzed by Eurofins Lancaster 

Laboratories Environmental LLC (LLI), located in Lancaster, Pennsylvania.  This data quality evaluation 

covers LLI data packages 1537307, 1536519, and 1538085.  Samples submitted to LLI were analyzed for 

volatile organic compounds [(VOCs) U.S. Environmental Protection Agency (EPA) Method SW8260C]. 

The verification and validation check was conducted with guidance from applicable portions of 

EPA’s National Functional Guidelines for Organic Data Review (EPA 1999, 2008) and the National 

Functional Guidelines for Inorganic Data Review (EPA 2004, 2010).  The verification and validation 

check for each laboratory data package included the following: 

 Verification that the laboratory data package contained all necessary documentation 
(including chain-of-custody records; identification of samples received by the laboratory; 
date and time of receipt of the samples at the laboratory; sample conditions upon receipt at 
the laboratory; date and time of sample analysis; explanation of any significant corrective 
actions taken by the laboratory during the analytical process; and, if applicable, date of 
extraction, definition of laboratory data qualifiers, all sample-related quality control data, and 
quality control acceptance criteria). 

 Verification that all requested analyses, special cleanups, and special handling methods were 
performed. 

 Evaluation of sample holding times. 

 Evaluation of quality control data compared to acceptance criteria, including method blanks, 
surrogate recoveries, matrix spike results, laboratory duplicate and/or replicate results, and 
laboratory control sample results. 

 Evaluation of overall data quality and completeness of analytical data. 

Data validation qualifiers are added to the sample results, as appropriate, based on the verification 

and validation check.  The absence of a data qualifier indicates that the reported result is acceptable 

without qualification.  The data quality evaluation is summarized below.  No qualification of the data was 

deemed necessary. 
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CHAIN-OF-CUSTODY RECORDS 
A signed chain-of-custody (COC) record was attached to each data package.  The laboratory 

received all samples in good condition.  All analyses were performed as requested.  No special cleanups 

or handling methods were requested.  No qualification of the data is necessary. 

Upon receipt by LLI, the sample container information was compared to the associated chain-of-

custody and the cooler temperature was recorded.  The coolers associated with these data packages were 

received with temperatures meeting the EPA-recommended limit of <0.6°(ranging from 0.9°C to 2.9°C).  

Data were not qualified based upon the cooler temperature. 

 
HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction (if applicable), 

and analysis was determined to be within EPA- and project-specified holding times.  No qualification of 

the data is necessary. 

 
BLANK RESULTS 
Laboratory Method Blanks 

At least one method blank was analyzed with this batch of samples for VOCs analysis.  No 

contamination was detected in the method blank.  No qualification of the data is necessary.  

 
Field Trip Blanks and Field Equipment Blanks 

Trip blanks were submitted to the laboratory for VOC analysis with data packages 1537307 and 

1538085.  No contamination was detected in the trip blanks.  No qualification of the data is necessary.  

No field equipment blanks were submitted for analysis with this batch of samples. 

 
SURROGATE RECOVERIES 

Appropriate compounds were used as surrogate spikes for the VOCs analysis.  Recovery values 

for the surrogate spikes were within the current laboratory-specified control limits.  No qualification of 

the data is necessary. 

 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) AND LABORATORY REPLICATE 
RESULTS 

No matrix spike or laboratory duplicate samples were analyzed with these data packages. 
 

LABORATORY CONTROL SAMPLE AND LABORATORY CONTROL SAMPLE DUPLICATE 
(LCS/LCSD) RESULTS 

At least one laboratory control sample and/or laboratory control sample duplicate (LCS/LCSD) 

was analyzed with each batch of samples for VOCs analysis.  Recoveries and relative percent differences 
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(RPDs) for the laboratory control samples and associated duplicates were within the current laboratory-

specified control limits. 

 

BLIND FIELD DUPLICATE RESULTS 
As specified in the QAPP, blind field duplicate samples were collected at a rate of one blind field 

duplicate sample per 20 samples, but not less than one blind field duplicate per sampling round.  One pair 

of blind field duplicate water samples [BOP-Z-0215/BOP-13ds-0215] was submitted for analysis with 

data package 1536519. 

A project-specified control limit of 20 percent was used to evaluate the RPDs between the 

duplicate samples except when the sample results were within five times the reporting limit.  In this case, 

a project-specified control limit of plus or minus the reporting limit was used.  RPDs for the duplicate 

sample pairs submitted for analysis were within the project-specified control limits. 

 
QUANTITATION LIMITS 

Project-specified quantitation limits were met for all samples except for instances where high 

concentrations required dilution of the sample extracts. 

 
AUDIT/CORRECTIVE ACTION RECORDS 

No audits were performed or required.  No corrective action records were generated for these 

sample batches.   

Continuing calibration verification (CCV) recovery results are provided with all data packages.  

In data packages 1537307 and 1536519, the CCV was high for bromoform and/or vinyl acetate for 

several samples.  Since the associated samples are not detected, no qualification of the data is necessary. 

 
COMPLETENESS AND OVERALL DATA QUALITY 

The completeness for this data set is 100 percent, which meets the project-specified goal of 90 
percent minimum. 

Data precision was evaluated through laboratory control sample duplicates and field duplicates.  
Data accuracy was evaluated through laboratory control samples and surrogate spikes.  No data were 
rejected. 
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TO: Chris Kimmel, Project Manager 

  

FROM: Erin Waibel and Anne Halvorsen 

  

DATE: August 13, 2015 

  

RE: BOEING PORTLAND (TSA) 

SECOND QUARTER 2015 GROUNDWATER QUALITY SAMPLING 

LABORATORY DATA QUALITY EVALUATION 

This technical memorandum provides the results of a focused data validation associated with 2 

groundwater samples and 1 trip blank collected during the second quarter 2015 TSA water quality 

sampling event at Boeing Portland.  Samples were analyzed by Eurofins Lancaster Laboratories 

Environmental LLC (LLI), located in Lancaster, Pennsylvania.  This data quality evaluation covers LLI 

data package 1558826.  Samples submitted to LLI were analyzed for volatile organic compounds 

[(VOCs) U.S. Environmental Protection Agency (EPA) Method SW8260C]. 

The verification and validation check was conducted with guidance from applicable portions of 

EPA’s National Functional Guidelines for Organic Data Review (EPA 1999, 2008) and the National 

Functional Guidelines for Inorganic Data Review (EPA 2004, 2010).  The verification and validation 

check for each laboratory data package included the following: 

 Verification that the laboratory data package contained all necessary documentation 

(including chain-of-custody records; identification of samples received by the laboratory; 

date and time of receipt of the samples at the laboratory; sample conditions upon receipt at 

the laboratory; date and time of sample analysis; explanation of any significant corrective 

actions taken by the laboratory during the analytical process; and, if applicable, date of 

extraction, definition of laboratory data qualifiers, all sample-related quality control data, and 

quality control acceptance criteria). 

 Verification that all requested analyses, special cleanups, and special handling methods were 

performed. 

 Evaluation of sample holding times. 

 Evaluation of quality control data compared to acceptance criteria, including method blanks, 

surrogate recoveries, matrix spike results, laboratory duplicate and/or replicate results, and 

laboratory control sample results. 

 Evaluation of overall data quality and completeness of analytical data. 

Data validation qualifiers are added to the sample results, as appropriate, based on the verification 

and validation check.  The absence of a data qualifier indicates that the reported result is acceptable 

without qualification.  The data quality evaluation is summarized below.  No qualification of the data was 

deemed necessary. 
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CHAIN-OF-CUSTODY RECORDS 

A signed chain-of-custody (COC) record was attached to the data packages.  The laboratory 

received all samples in good condition.  All analyses were performed as requested.  No special cleanups 

or handling methods were requested. 

Upon receipt by LLI, the sample container information was compared to the associated chain-of-

custody and the cooler temperature was recorded.  The cooler was received with a temperature within the 

EPA-recommended limit of ≤6°C.  No qualification of the data was necessary. 

 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction (if applicable), 

and analysis was determined to be within EPA- and project-specified holding times.  No qualification of 

the data is necessary. 

 

BLANK RESULTS 

Laboratory Method Blanks 

At least one method blank was analyzed with this batch of samples for VOCs analysis.  No 

contamination was detected in the method blank.  No qualification of the data is necessary.  

 

Field Trip Blanks and Field Equipment Blanks 

One trip blank was submitted to the laboratory for VOC analysis with data package 1558826.  No 

contamination was detected in the trip blank.  No qualification of the data is necessary.  No field 

equipment blanks were submitted for analysis with this batch of samples. 

 

SURROGATE RECOVERIES 

Appropriate compounds were used as surrogate spikes for the VOCs analysis.  Recovery values 

for the surrogate spikes were within the current laboratory-specified control limits.  No qualification of 

the data is necessary. 

 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) AND LABORATORY REPLICATE 

RESULTS 

No matrix spike or laboratory duplicate samples were analyzed with these data packages. 

 

LABORATORY CONTROL SAMPLE AND LABORATORY CONTROL SAMPLE DUPLICATE 

(LCS/LCSD) RESULTS 

At least one laboratory control sample and/or laboratory control sample duplicate (LCS/LCSD) 

was analyzed with this batch of samples for VOCs analysis.  Recoveries and relative percent differences 
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(RPDs) for the laboratory control samples and associated duplicates were within the current laboratory-

specified control limits. 

 

BLIND FIELD DUPLICATE RESULTS 

No blind field duplicates were submitted for analysis with this batch of samples. 

 

QUANTITATION LIMITS 

Project-specified quantitation limits were met for all samples except for instances where high 

concentrations required dilution of the sample extracts. 

 

AUDIT/CORRECTIVE ACTION RECORDS 

No audits were performed or required.  No corrective action records were generated for these 

sample batches.   

Continuing calibration verification (CCV) recovery results all acceptable. 

 

COMPLETENESS AND OVERALL DATA QUALITY 

The completeness for this data set is 100 percent, which meets the project-specified goal of 90 

percent minimum. 

Data precision was not evaluated.  Data accuracy was evaluated through laboratory control 

samples and surrogate spikes.  No data were rejected. 
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Technical Memorandum 

 

  130 2nd Avenue South  •  Edmonds, Washington 98020  •  (425) 778‐0907 

TO:  Chris Kimmel, Project Manager 

FROM:  Kristi Schultz and Anne Halvorsen 

DATE:  October 27, 2015 

RE:  Boeing Portland (TSA) 
Third Quarter 2015 Groundwater Quality Sampling 
Laboratory Data Quality Evaluation 

This technical memorandum provides the results of a focused data validation associated with 23 
groundwater samples and 2 trip blanks collected during the third quarter 2015 TSA water quality 
sampling event at Boeing Portland. Samples were analyzed by Eurofins Lancaster Laboratories 
Environmental LLC (LLI), located in Lancaster, Pennsylvania. This data quality evaluation covers LLI 
data packages 1583267 and 1589697. Samples submitted to LLI were analyzed for volatile organic 
compounds ([VOCs] U.S. Environmental Protection Agency [EPA] Method SW8260C). 

The verification and validation check was conducted with guidance from applicable portions of EPA’s 
National Functional Guidelines for Organic Data Review (EPA 1999, 2008). The verification and 
validation check for each laboratory data package included the following: 

 Verification that the laboratory data package contained all necessary documentation (including 
chain‐of‐custody records; identification of samples received by the laboratory; date and time of 
receipt of the samples at the laboratory; sample conditions upon receipt at the laboratory; date 
and  time  of  sample  analysis;  explanation  of  any  significant  corrective  actions  taken  by  the 
laboratory  during  the  analytical  process;  and,  if  applicable,  date  of  extraction,  definition  of 
laboratory data qualifiers, all sample‐related quality control data, and quality control acceptance 
criteria). 

 Verification  that all  requested analyses,  special  cleanups, and  special handling methods were 
performed. 

 Evaluation of sample holding times. 

 Evaluation of quality  control data  compared  to  acceptance  criteria,  including method blanks, 
surrogate  recoveries, matrix  spike  results,  laboratory  duplicate  and/or  replicate  results,  and 
laboratory control sample results. 

 Evaluation of overall data quality and completeness of analytical data. 

Data validation qualifiers are added to the sample results, as appropriate, based on the verification 
and validation check. The absence of a data qualifier indicates that the reported result is acceptable 
without qualification. The data quality evaluation is summarized below. Data qualifiers are 
summarized in Table 1. 



    Landau Associates 

Third Quarter 2015 Groundwater Sampling Laboratory Data Quality Evaluation 
Boeing Portland (TSA)  2  October 20, 2015 

Chain‐of‐Custody	Records	

A signed chain‐of‐custody (COC) record was attached to the data packages. The laboratory received all 
samples in good condition. All analyses were performed as requested. No special cleanups or handling 
methods were requested. 

Upon receipt by LLI, the sample container information was compared to the associated chain‐of‐
custody and the cooler temperatures were recorded. The coolers were received with temperatures 
within the EPA‐recommended limit of ≤6°C. No qualification of the data was necessary. 

Holding	Times	

For all analyses and all samples, the time between sample collection, extraction (if applicable), and 
analysis was determined to be within EPA‐ and project‐specified holding times. No qualification of the 
data was necessary. 

Blank	Results	

Laboratory	Method	Blanks	

At least one method blank was analyzed with each batch of samples for VOCs analysis. No 
contamination was detected in the method blanks. No qualification of the data was necessary.  

Field	Trip	Blanks	and	Field	Equipment	Blanks	

Two trip blanks were submitted to the laboratory for VOC analysis with the sample batches. No 
contamination was detected in the trip blanks. No qualification of the data was necessary. No field 
equipment blanks were submitted for analysis with these sample batches. 

Surrogate	Recoveries	

Appropriate compounds were used as surrogate spikes for the VOCs analysis. Recovery values for the 
surrogate spikes were within the current laboratory‐specified control limits. No qualification of the 
data was necessary. 

Matrix	Spike/Matrix	Spike	Duplicate	(MS/MSD)	and	Laboratory	Replicate	Results	

No matrix spike or laboratory duplicate samples were analyzed with these data packages. 

Laboratory	Control	Sample	and	Laboratory	Control	Sample	Duplicate	(LCS/LCSD)	
Results	

At least one laboratory control sample and/or laboratory control sample duplicate (LCS/LCSD) was 
analyzed with each batch of samples for VOCs analysis. Recoveries and relative percent differences 
(RPDs) for the laboratory control samples and associated duplicates were within the current 
laboratory‐specified control limits. No qualification of the data was necessary. 

Blind	Field	Duplicate	Results	

Two pairs of blind field duplicate samples were submitted for VOC analysis with samples in data 
package 1583267: BOP‐Z‐0815 / BOP‐20ds‐0815 and BOP‐Y‐0815 / BOP‐60(dg)‐0815.  
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A project‐specified control limit of 20 percent was used to evaluate the RPDs between the duplicate 
water samples, except when the sample results were within five times the reporting limit. In these 
cases, a project‐specified control limit of plus or minus the reporting limit was used. RPDs for the 
duplicate sample pairs submitted for analysis were within the project‐specified control limits. No 
qualification of the data was necessary. 

Quantitation	Limits	

Project‐specified quantitation limits were met for all samples except for instances where high 
concentrations required dilution of the sample extracts. 

Audit/Corrective	Action	Records	
No audits were performed or required. No corrective action records were generated for these sample 
batches.  

Continuing calibration verification (CCV) recovery results were within laboratory‐specified control 
limits with the following exception: 

 The CCV was low for acetone in data package 1583267. The associated sample results were 
qualified as estimated (J, UJ), as indicated in Table 1. 

Completeness	and	Overall	Data	Quality	

The completeness for this data set is 100 percent, which meets the project‐specified goal of 90 
percent minimum. 

Data precision was evaluated through laboratory control sample duplicates and blind field duplicates. 
Data accuracy was evaluated through laboratory control samples and surrogate spikes. No data were 
rejected. 

LANDAU ASSOCIATES, INC. 
 
 
 
Kristi Schultz 
Assistant Scientist 

 
 
Anne Halvorsen 
Senior Project Scientist 
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Table 1
Summary of Data Qualifiers
Boeing Portland TSA Phase I
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Data Package Analyte Result Qualifier Sample Number Reason

1583267 Acetone 5.0 U UJ BOP‐31ds‐0815 Low continuing calibration recovery
1583267 Acetone 53 J BOP‐23dg‐0815 Low continuing calibration recovery
1583267 Acetone 56 J BOP‐31dg‐0815 Low continuing calibration recovery
1583267 Acetone 5.0 U UJ BOP‐13ds‐0815 Low continuing calibration recovery
1583267 Acetone 59 J BOP‐13dg‐0815 Low continuing calibration recovery
1583267 Acetone 5.0 U UJ BOP‐62ds‐0815 Low continuing calibration recovery
1583267 Acetone 66 J BOP‐61dg‐0815 Low continuing calibration recovery
1583267 Acetone 5.0 U UJ BOP‐61ds‐0815 Low continuing calibration recovery
1583267 Acetone 5.0 U UJ BOP‐66ds‐0815 Low continuing calibration recovery
1583267 Acetone 34 J BOP‐60R(ds)‐0815 Low continuing calibration recovery
1583267 Acetone 50 J BOP‐Y‐0815 Low continuing calibration recovery
1583267 Acetone 52 J BOP‐60(dg)‐0815 Low continuing calibration recovery

J = Indicates the analyte was positively identified; the associated numerical value is the approximate 
      concentration of the analyte in the sample.
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.
U = Indicates the compound was undetected at the reported concentration.
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TECHNICAL MEMORANDUM  

 

130 2nd Avenue South    Edmonds, WA  98020    (425) 778-0907    fax (425) 778-6409    www.landauinc.com 
 

TO: Chris Kimmel, Project Manager 

  

FROM: Terry McGourty and Anne Halvorsen 

  

DATE: December 29, 2014 

  

RE: BOEING PORTLAND (TSA) 

FOURTH QUARTER 2014 GROUNDWATER QUALITY SAMPLING 

LABORATORY DATA QUALITY EVALUATION 

This technical memorandum provides the results of a focused data validation associated with 2 

groundwater samples collected during the fourth quarter 2014 TSA water quality sampling event at 

Boeing Portland.  Samples were analyzed by Eurofins Lancaster Laboratories Environmental LLC (LLI), 

located in Lancaster, Pennsylvania.  This data quality evaluation covers LLI data package 1517225.  

Samples submitted to LLI were analyzed for volatile organic compounds [(VOCs) U.S. Environmental 

Protection Agency (EPA) Method SW8260C].   

The verification and validation check was conducted with guidance from applicable portions of 

EPA’s National Functional Guidelines for Organic Data Review (EPA 1999, 2008) and the National 

Functional Guidelines for Inorganic Data Review (EPA 2004, 2010).  The verification and validation 

check for each laboratory data package included the following: 

 Verification that the laboratory data package contained all necessary documentation 

(including chain-of-custody records; identification of samples received by the laboratory; 

date and time of receipt of the samples at the laboratory; sample conditions upon receipt at 

the laboratory; date and time of sample analysis; explanation of any significant corrective 

actions taken by the laboratory during the analytical process; and, if applicable, date of 

extraction, definition of laboratory data qualifiers, all sample-related quality control data, and 

quality control acceptance criteria). 

 Verification that all requested analyses, special cleanups, and special handling methods were 

performed. 

 Evaluation of sample holding times. 

 Evaluation of quality control data compared to acceptance criteria, including method blanks, 

surrogate recoveries, matrix spike results, laboratory duplicate and/or replicate results, and 

laboratory control sample results. 

 Evaluation of overall data quality and completeness of analytical data. 

Data validation qualifiers are added to the sample results, as appropriate, based on the verification 

and validation check.  The absence of a data qualifier indicates that the reported result is acceptable 

without qualification.  The data quality evaluation is summarized below.  No qualification of the data was 

deemed necessary. 
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CHAIN-OF-CUSTODY RECORDS 

A signed chain-of-custody (COC) record was attached to this data package.  The laboratory 

received all samples in good condition.  All analyses were performed as requested.  No special cleanups 

or handling methods were requested.  No qualification of the data is necessary. 

Upon receipt by LLI, the sample container information was compared to the associated chain-of-

custody and the cooler temperature was recorded.  The cooler associated with this data package was 

received with a temperature below the EPA-recommended limit of 4°C±2°C (1.4°C).  Data were not 

qualified based upon the cooler temperature. 

 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction (if applicable), 

and analysis was determined to be within EPA- and project-specified holding times.  No qualification of 

the data is necessary.  

 

BLANK RESULTS 

Laboratory Method Blanks 

At least one method blank was analyzed with this batch of samples for VOCs analysis.  No 

contamination was detected in the method blank.  No qualification of the data is necessary.  

 

Field Trip Blanks and Field Equipment Blanks 

No trip blanks or field equipment blanks were submitted for analysis with this batch of samples. 

 

SURROGATE RECOVERIES 

Appropriate compounds were used as surrogate spikes for the VOCs analysis.  Recovery values 

for the surrogate spikes were within the current laboratory-specified control limits.  No qualification of 

the data is necessary. 

 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) AND LABORATORY REPLICATE 

RESULTS 

No matrix spike or laboratory duplicate samples were analyzed with this data package.  

 

LABORATORY CONTROL SAMPLE AND LABORATORY CONTROL SAMPLE DUPLICATE 

(LCS/LCSD) RESULTS 

At least one laboratory control sample and/or laboratory control sample duplicate (LCS/LCSD) 

was analyzed with this batch of samples for VOCs analysis.  Recoveries and relative percent differences 
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(RPDs) for the laboratory control samples and associated duplicates were within the current laboratory-

specified control limits with the following exception: 

 The percent recovery value for the LCS associated with the VOC analysis for vinyl acetate in 

this data package exceeded the laboratory-specified control limits.  Since the associated 

samples are not detected, no qualification of the data is necessary. 

 

BLIND FIELD DUPLICATE RESULTS 

No blind field duplicates were submitted for analysis with this batch of samples. 

 

QUANTITATION LIMITS 

Project-specified quantitation limits were met for all samples except for instances where high 

concentrations required dilution of the sample extracts. 

 

AUDIT/CORRECTIVE ACTION RECORDS 

No audits were performed or required.  No corrective action records were generated for these 

sample batches.   

 

COMPLETENESS AND OVERALL DATA QUALITY 

The completeness for this data set is 100 percent, which meets the project-specified goal of 90 

percent minimum. 

Data precision was evaluated through laboratory control sample duplicates.  Data accuracy was 

evaluated through laboratory control samples and surrogate spikes.  No data were rejected. 
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Technical Memorandum 

 

  130 2nd Avenue South  •  Edmonds, Washington 98020  •  (425) 778‐0907 

TO:  Chris Kimmel, Project Manager 

FROM:  Kristi Schultz and Anne Halvorsen 

DATE:  December 21, 2015 

RE:  Boeing Portland (TSA) 
Fourth Quarter 2015 Groundwater Quality Sampling 
Laboratory Data Quality Evaluation 

This technical memorandum provides the results of a focused data validation associated with 8 
groundwater samples and 1 trip blank collected during the fourth quarter 2015 TSA water quality 
sampling event at Boeing Portland. Samples were analyzed by Eurofins Lancaster Laboratories 
Environmental LLC (LLI), located in Lancaster, Pennsylvania. This data quality evaluation covers LLI 
data package 1607519. Samples submitted to LLI were analyzed for volatile organic compounds 
([VOCs] U.S. Environmental Protection Agency [EPA] Method SW8260C). 

The verification and validation check was conducted with guidance from applicable portions of EPA’s 
National Functional Guidelines for Organic Data Review (EPA 1999, 2008). The verification and 
validation check for each laboratory data package included the following: 

 Verification that the laboratory data package contained all necessary documentation (including 
chain‐of‐custody records; identification of samples received by the laboratory; date and time of 
receipt of the samples at the laboratory; sample conditions upon receipt at the laboratory; date 
and  time  of  sample  analysis;  explanation  of  any  significant  corrective  actions  taken  by  the 
laboratory  during  the  analytical  process;  and,  if  applicable,  date  of  extraction,  definition  of 
laboratory data qualifiers, all sample‐related quality control data, and quality control acceptance 
criteria). 

 Verification  that all  requested analyses,  special  cleanups, and  special handling methods were 
performed. 

 Evaluation of sample holding times. 

 Evaluation of quality  control data  compared  to  acceptance  criteria,  including method blanks, 
surrogate  recoveries, matrix  spike  results,  laboratory  duplicate  and/or  replicate  results,  and 
laboratory control sample results. 

 Evaluation of overall data quality and completeness of analytical data. 

Data validation qualifiers are added to the sample results, as appropriate, based on the verification 
and validation check. The absence of a data qualifier indicates that the reported result is acceptable 
without qualification. The data quality evaluation is summarized below. All data was found to be 
acceptable with no qualifications. 
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Chain‐of‐Custody	Records	

A signed chain‐of‐custody (COC) record was attached to the data packages. The laboratory received all 
samples in good condition. All analyses were performed as requested. No special cleanups or handling 
methods were requested. 

Upon receipt by LLI, the sample container information was compared to the associated chain‐of‐
custody and the cooler temperature was recorded. The cooler was received with a temperature 
within the EPA‐recommended limit of ≤6°C. No qualification of the data was necessary. 

Holding	Times	

For all analyses and all samples, the time between sample collection, extraction (if applicable), and 
analysis was determined to be within EPA‐ and project‐specified holding times. No qualification of the 
data was necessary. 

Blank	Results	

Laboratory	Method	Blanks	

At least one method blank was analyzed with each batch of samples for VOCs analysis. No 
contamination was detected in the method blanks. No qualification of the data was necessary.  

Field	Trip	Blanks	and	Field	Equipment	Blanks	

One trip blank was submitted to the laboratory for VOC analysis with the sample batch. No 
contamination was detected in the trip blank. No qualification of the data was necessary. No field 
equipment blanks were submitted for analysis with this sample batch. 

Surrogate	Recoveries	

Appropriate compounds were used as surrogate spikes for the VOCs analysis. Recovery values for the 
surrogate spikes were within the current laboratory‐specified control limits. No qualification of the 
data was necessary. 

Matrix	Spike/Matrix	Spike	Duplicate	(MS/MSD)	and	Laboratory	Replicate	Results	

No matrix spike or laboratory duplicate samples were analyzed with this data package. 

Laboratory	Control	Sample	and	Laboratory	Control	Sample	Duplicate	(LCS/LCSD)	
Results	

At least one laboratory control sample and/or laboratory control sample duplicate (LCS/LCSD) was 
analyzed with each batch of samples for VOCs analysis. Recoveries and relative percent differences 
(RPDs) for the laboratory control samples and associated duplicates were within the current 
laboratory‐specified control limits. No qualification of the data was necessary. 
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Blind	Field	Duplicate	Results	

One pair of blind field duplicate samples was submitted for VOC analysis: BOP‐Z‐1115 / BOP‐60dg‐
1115.  

A project‐specified control limit of 20 percent was used to evaluate the RPDs between the duplicate 
water samples, except when the sample results were within five times the reporting limit. In these 
cases, a project‐specified control limit of plus or minus the reporting limit was used. RPDs for the 
duplicate sample pair submitted for analysis were within the project‐specified control limits. No 
qualification of the data was necessary. 

Quantitation	Limits	

Project‐specified quantitation limits were met for all samples except for instances where high 
concentrations required dilution of the sample extracts. 

Audit/Corrective	Action	Records	

No audits were performed or required. No corrective action records were generated for this sample 
batch. Continuing calibration verification (CCV) recovery results were within laboratory‐specified 
control limits. 

Completeness	and	Overall	Data	Quality	

The completeness for this data set is 100 percent, which meets the project‐specified goal of 90 
percent minimum. 

Data precision was evaluated through laboratory control sample duplicates and blind field duplicates. 
Data accuracy was evaluated through laboratory control samples and surrogate spikes. No data were 
rejected. 
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M e m o r a n d u m

Date: 15 June 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –   ALS 
Environmental: P1502164 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of one air sample collected 
on May 26, 2015 as part of the site investigation activities for the Cascade Corporation, 
Fairview, Oregon project.  ALS Environmental, Simi Valley, California provided the analytical 
services.  

The sample was analyzed for the following test: 

• EPA Method TO-15 - Volatile Organic Compounds (VOCs).    

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data are usable for meeting project objectives. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (USEPA-540-R-
08-01), as well as by the pertinent methods referenced by the data package and professional 
judgment. 

The following was analyzed in the data set: 

Laboratory ID Sample ID 
P1502164-001 SVE EFF-052615 
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1.0  VOLATILE ORGANIC COMPOUNDS 

One air sample was analyzed for VOCs per EPA Method TO-15.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

ü Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
ü Laboratory Control Sample 
ü Surrogates  
ü Trip Blank 
ü Field Blank 
ü Field Duplicate 
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
1.1  Overall Assessment  

The VOC data reported in this package are considered to be usable for meeting project 
objectives. The analytical completeness, defined as the ratio of the number of valid analytical 
results (valid analytical results include values qualified as estimated) to the total number of 
analytical results requested on samples submitted for analysis, for the project is 100%.     

1.2  Holding Time  

The holding time for the VOC analysis of a SUMMA canister air sample is 30 days from 
collection to analysis. The holding times were met for the sample analyses. 
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1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). One method blank (batch P150602) was reported with 
the data sets. VOCs were not detected in the method blank above the method reporting limits 
(MRLs).  

1.4  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). One LCS was reported with the data sets. The results for the LCS were 
within the laboratory specified acceptance criteria for recovery.   

1.5  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.6  Trip Blank 

A trip blank was not shipped with the sample set. 

1.7  Field Blank 

Field blanks were not collected with the sample set. 

1.8  Field Duplicate 

Field duplicates were not collected with the sample set. 

1.9  Sensitivity 

The sample results were reported to the MRLs. Elevated non-detect values were reported due to 
dilutions analyzed.  

1.10  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD. 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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M e m o r a n d u m

Date: 15 June 2015 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –   ALS 
Environmental: P1501779 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S14 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of four air samples collected 
on April 28, 2015 as part of the site investigation activities for the Cascade Corporation, 
Fairview, Oregon project.  ALS Environmental, Simi Valley, California provided the analytical 
services.  

The samples were analyzed for the following test: 

• EPA Method TO-15 - Volatile Organic Compounds (VOCs).    

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data are usable for meeting project objectives. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, June 2008 (USEPA-540-R-
08-01), as well as by the pertinent methods referenced by the data package and professional 
judgment. 

The following samples were analyzed in the data set: 

Laboratory ID Sample ID 
P1501779-001 VW17D-42.5-042815 

Laboratory ID Sample ID 
P1501779-002 VW17D-75.0-042815 
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Laboratory ID Sample ID 
P1501779-003 VW17D-95.5-042815 

Laboratory ID Sample ID 
P1501779-004 OUT-042815 

1.0  VOLATILE ORGANIC COMPOUNDS 

Four air samples were analyzed for VOCs per EPA Method TO-15.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

ü Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
ü Laboratory Control Sample 
ü Surrogates  
ü Trip Blank 
ü Field Blank 
ü Field Duplicate 
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
1.1  Overall Assessment  

The VOC data reported in this package are considered to be usable for meeting project 
objectives. The analytical completeness, defined as the ratio of the number of valid analytical 
results (valid analytical results include values qualified as estimated) to the total number of 
analytical results requested on samples submitted for analysis, for the project is 100%.     

1.2  Holding Time  

The holding time for the VOC analysis of a SUMMA canister air sample is 30 days from 
collection to analysis. The holding times were met for the sample analyses. 
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1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). One method blank (batch P150506) was reported with 
the data sets VOCs were not detected in the method blank above the method reporting limits 
(MRLs).  

1.4  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). One LCS was reported with the data sets. The results for the LCS were 
within the laboratory specified acceptance criteria for recovery.   

1.5  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.6  Trip Blank 

A trip blank was not shipped with the sample set. 

1.7  Field Blank 

Field blanks were not collected with the sample set. 

 
1.8  Field Duplicate 

Field duplicates were not collected with the sample set. 

1.9  Sensitivity 

The sample results were reported to the MRLs. Elevated non-detect values were reported due to 
dilutions analyzed.  

1.10  Electronic Data Deliverables (EDD) Review 

Results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD. 
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*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 
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M e m o r a n d u m

Date: 28 January 2016 

To: Cindy Bartlett, RG, LG, Geosyntec Consultants, Portland, Oregon 

From: Geosyntec Quality Assurance Group, Knoxville, Tennessee 

Subject: Stage 2A Data Validation - Level II Data Deliverables –  ESC Lab 
Sciences Work Orders L804094 and L809265 and ALS 
Environmental Service Request Numbers P1502696, P1503097, 
P1503827, P1504111, P1504626, and P1505203 

SITE: Cascade Corp, Fairview, Oregon; Job No: PNG0564S15 

INTRODUCTION 

This report summarizes the findings of the Stage 2A data validation of two groundwater samples, 
fifteen air samples, and two trip blanks, collected from June 30 through December 28, 2015, as 
part of the site investigation activities for the Cascade Corp, Fairview, Oregon project. ESC Lab 
Sciences (ESC), Mt. Juliet, Tennessee, and ALS Environmental, Simi Valley, California, 
provided the analytical services.  

The samples were analyzed for the following tests: 

• EPA Method 8260B - Volatile Organic Compounds (VOCs)   
• EPA Method TO-15 – Selected Volatile Organic Compounds (1,1-Dichloroethene, cis-

1,2-Dichlroethene, Trichloroethene, Tetrachloroethene, and Vinyl Chloride) 

EXECUTIVE SUMMARY 

The samples were handled, prepared, and measured in the same manner under similar prescribed 
conditions.  

Overall, based on this Stage 2A data validation covering the quality control (QC) parameters 
listed below, the data as qualified are usable for meeting project objectives, with the following 
exceptions. The non-detect values of 2-chloroethyl vinyl ether in the water samples were R 
qualified as rejected due to historical matrix spike/matrix spike duplicate (MS/MSD) results, 
sample preservation (2-chloroethyl vinyl ether degrades in acidic conditions), and professional 
and technical judgment. 
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The remaining qualified data should be used within the limitations of the qualification. 

The organic data were reviewed based on USEPA Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review, August 2014 (USEPA-540-
R-013-001), as well as by the pertinent methods referenced by the data package and professional 
and technical judgment. 

The following samples were analyzed in the data set: 

Laboratory ID Client ID 
L804094-01 CMW17DS-113015 
L804094-02 TRIP BLANK 
L809265-01 CMW17DS-122815 
L809265-02 TRIP BLANK 
P1502696-001 SVE EFF-063015 
P1503097-001 VW17D-95.5-072815 
P1503097-002 VW17D-75.0-072815 
P1503097-003 VW17D-42.5-072815 
P1503097-004 SVE EFF-072815 
P1503827-001 SVE EFF-091015 

Laboratory ID Client ID 
P1504111-001 SVEEFF-092915 
P1504626-001 VW17d-42.5-102715 
P1504626-002 VW17d-75-102715 
P1504626-003 VW17d-95.5-102715 
P1504626-004 SVE EFF-102715 
P1505203-001 VW 17d 95.5 - 113015 
P1505203-002 VW 17d 75.0 - 113015 
P1505203-003 VW 17d 42.5 - 113015 
P1505203-004 SVE EFF - 113015 

 
The water samples were received at the laboratory at 3.1oC, within the criteria 0-6oC.  

The second sample transfers listed on the chain of custody (COC) forms in reports L804094 and 
L809265 did not list the relinquishing signature, date, or time.  

The transfers on the COC forms in reports P1503097, P1503827, and P1504626 did not list the 
relinquishing time. 

1.0  VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260B 

Two water samples and two trip blanks were analyzed for VOCs per EPA Method 8260B.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

U Overall Assessment (Completeness) 
ü Holding Time  
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ü Method Blank 
U Matrix Spike/Matrix Spike Duplicate 
U Laboratory Control Sample 
ü Surrogates  
ü Field Duplicate 
ü Trip Blank  
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
1.1  Overall Assessment (Completeness)  

The VOC data reported in this package are considered to be usable for meeting project 
objectives, with the following exceptions. The non-detect values of 2-chloroethyl vinyl ether in 
the samples were R qualified as rejected due to historical MS/MSD results, sample preservation 
(2-chloroethyl vinyl ether degrades in acidic conditions), and professional and technical 
judgment (see Section 1.4 below). Therefore, the analytical completeness, defined as the ratio of 
the number of valid analytical results (valid analytical results include values qualified as 
estimated) to the total number of analytical results requested on samples submitted for analysis, 
for the project is 98.5%.   

1.2  Holding Time  

The holding time for the VOC analysis of a preserved water sample is 14 days from collection to 
analysis. The holding times were met for the sample analyses. 

1.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two method blanks were reported (batches WG833298 
and WG839297). VOCs were not detected in the method blanks above the reported detection 
limits (RDLs).  

1.4  Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two batch MS/MSD pairs were reported. Since these 
are batch QC, the results do not affect the samples in this data set and qualifications were not 
applied to the data based on these results.   
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Based on historical data, sample preservation (2-chloroethyl vinyl ether degrades in acidic 
conditions), and professional and technical judgment the nondetect values of 2-chloroethyl vinyl 
ether were R qualified as rejected. 

Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier* 

Reason 
Code** 

CMW17DS-
113015 

Vinyl 2-Chloroethyl ether 0.050 U, J3 0.050 R 4 

TRIP BLANK 
(L804094) 

Vinyl 2-Chloroethyl ether 0.050 U, J3 0.050 R 4 

CMW17DS-
122815 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

TRIP BLANK 
(L809265) 

Vinyl 2-Chloroethyl ether 0.050 U 0.050 R 4 

mg/L-milligram per liter 
U-not detected at the reported RDL 
J3- laboratory flag defined as the associated batch QC was outside the established quality control range for precision 
*Validation qualifiers are defined in Attachment 1 at the end of this report 
** Reason codes are defined in Attachment 2 at the end of this report 

1.5  Laboratory Control Sample (LCS)  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Two LCS/LCS duplicate (LCSD) pairs were reported. The recovery 
and RPD results were within the laboratory specified acceptance criteria, with the following 
exceptions.  

The RPD of 2-chloroethyl vinyl ether (28.8%, limit 23.5%) was high and outside the laboratory 
specified acceptance criteria in the LCS/LCSD in batch WG833298; however since 2-
chloroethyl vinyl ether was rejected based on the sample preservation and sample degradation, 
no further qualifications were applied to the data. 

The LCS recoveries of 1,2-dichlorobenzene, 1,2,3-trimethylbenzene, and methyl tert-butyl ether 
were low and the RPD of 1,2,3-trimethylbenzene was high all outside the laboratory specified 
acceptance criteria. Therefore, the nondetect values of these compounds in the associated 
samples were UJ qualified as estimated less than the RDLs. Also, the RPDs of 1,2,3-
trichlorobenzene, 1,2,4-trichlorobenzene, 1,2-dibromo-3-chloropropane, 1,4-dichlorobenzene, 
hexachloro-1,3-butadiene, and naphthalene were high and outside the laboratory specified 
acceptance criteria. Since these compounds were not detected in the associated samples, no 
qualifications were applied to the data. 
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Sample ID Compound Laboratory 
Result 
(mg/L) 

Laboratory 
Flag 

Validation 
Result 
(mg/L) 

Validation 
Qualifier 

Reason 
Code 

CMW17DS-
122815 

Methyl tert-Butyl Ether 0.0010 U, J4 0.0010 UJ 5 

CMW17DS-
122815 

1,2-Dichlorobenzene 0.0010 U, J4 0.0010 UJ 5 

CMW17DS-
122815 

1,2,3-Trimethylbenzene 0.0010 U, J4, J3 0.0010 UJ 5 

TRIP BLANK 1,2-Dichlorobenzene 0.0010 U, J4 0.0010 UJ 5 
TRIP BLANK Methyl tert-Butyl Ether 0.0010 U, J4 0.0010 UJ 5 
TRIP BLANK 1,2,3-Trimethylbenzene 0.0010 U, J4, J3 0.0010 UJ 5 

mg/L-milligram per liter 
U-not detected at the reported RDL 
J3- laboratory flag defined as the associated batch QC was outside the established quality control range for precision 
J4-laboratory flag defined as the associated batch QC was outside the established quality control range for accuracy 

1.6  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

1.7  Field Duplicate 

Field duplicates were not collected with the sample set. 

1.8  Trip Blank 

Two trip blanks, both identified as TRIPBLANK, accompanied the sample shipments. VOCs 
were not detected in the trip blanks above the RDLs.  

1.9  Sensitivity 

The sample results were reported to the RDLs. No elevated non-detect values were reported. 

1.10  Electronic Data Deliverables (EDDs) Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the RDLs in the hardcopy laboratory reports; both the 
DLs and the method detection limits (MDLs) were listed in the EDDs. It was also noted that the 
data were reported in the units parts per million (mg/L) in the EDDs, while the sample data were 
reported in the units parts per billion (µg/L) and the QC samples were reported in the units mg/L 
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in the level II laboratory reports. This did not affect the quality of the data. No other 
discrepancies were identified between the level II reports and the EDDs. 

2.0  SELECTED VOLATILE ORGANIC COMPOUNDS BY EPA METHOD TO-15 

Fifteen air samples were analyzed for VOCs per EPA Method TO-15.  

The areas of data review are listed below. A leading check mark (ü) indicates an area of review 
in which the data were acceptable. A preceding crossed circle (⊗) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

ü Overall Assessment (Completeness) 
ü Holding Time  
ü Method Blank 
ü Matrix Spike/Matrix Spike Duplicate 
ü Laboratory Control Sample 
ü Laboratory Duplicate 
ü Surrogates  
ü Field Duplicate 
ü Trip Blank  
ü Sensitivity 
ü Electronic Data Deliverables Review 

 
2.1  Overall Assessment (Completeness)  

The selected VOC data reported in this package are considered to be usable for meeting project 
objectives. The analytical completeness, defined as the ratio of the number of valid analytical 
results (valid analytical results include values qualified as estimated) to the total number of 
analytical results requested on samples submitted for analysis, for the project is 100%.   

2.2  Holding Time  

The holding time for the VOC analysis of a SUMMA Canister sample is 30 days from collection 
to analysis. The holding times were met for the sample analyses. 

2.3  Method Blank 

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Six method blanks were reported (batches P150707, 
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P150807, P150917, P151002, P151109, and P151204). VOCs were not detected in the method 
blanks above the method reporting limits (MRLs).  

2.4  Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were not reported. 

2.5  Laboratory Control Sample  

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Six LCSs were reported. The recovery results were within the 
laboratory specified acceptance criteria.  

2.6  Laboratory Duplicate 

Two laboratory duplicates were reported using samples VW17d-42.5-102715 and VW17d 95.5-
113015. The RPD results were within the laboratory specified acceptance criteria. 

2.7  Surrogates 

Acceptable surrogate recoveries were reported for the sample analyses. 

2.8  Field Duplicate 

Field duplicates were not collected with the sample set. 

2.9  Trip Blank 

Trip blanks were not shipped with the sample set. 

2.10  Sensitivity 

The sample results were reported to the DLs. No elevated non-detect values were reported. 

2.11  Electronic Data Deliverables Review 

Results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. It was 
noted that the samples were reported to the MRLs in the hardcopy laboratory reports; both the 
MRLs and the MDLs were listed in the EDDs. It was also noted that the data were reported in 
micrograms per cubic meter (µg/m3) in the EDDs, while the sample data were reported in both 
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micrograms per cubic meter (µg/m3) and parts per billion by volume (ppbv). This did not affect 
the quality of the data. No other discrepancies were identified between the level II reports and 
the EDDs. 

 

*  *  *  *  *  
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ATTACHMENT 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

AND INTERPRETATION KEY 
Assigned by Geosyntec’s Data Validation Team 

 

 

DATA QUALIFIER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ The analyte was positively identified; however, the associated numerical value is likely to 
be higher than the concentration of the analyte in the sample due to positive bias of 
associated QC or calibration data or attributable to matrix interference.  

J- The analyte was positively identified; however, the associated numerical value is likely to 
be lower than the concentration of the analyte in the sample due to negative bias of 
associated QC or calibration data or attributable to matrix interference. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 
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DATA VALIDATION REASON CODES  
Assigned by Geosyntec’s Data Validation Team 

 

Valid Value Description 
1 Preservation requirement not met 
2 Analysis holding time exceeded 
3 Blank contamination (i.e., method, trip, equipment, etc.) 
4 Matrix spike/matrix spike duplicate recovery or RPD outside limits 
5 LCS recovery outside limits and RPD outside limits (LCS/LCSD) 
6 Surrogate recovery outside limits 
7 Field Duplicate RPD exceeded 
8 Serial dilution percent difference exceeded 
9 Calibration criteria not met 
10 Linear range exceeded 
11 Internal standard criteria not met 
12 Lab duplicates RPD exceeded 
13 Other 

RPD-relative percent difference 

 



	

	

APPENDIX G 
TCE Mass Removal Estimates 

	



Table G-1
TCE Mass Removal - January 1998 through December 2015

TSA Remedy - East Multnomah County

Date Pounds of TCE Removed Per Year Cumulative Pounds of TCE Removed
Jan-98 0.00 0.00
Aug-98 116.00 116.00
Feb-00 110.00 226.00
Feb-01 55.00 281.00
Feb-02 51.20 332.20
Feb-03 32.30 364.50
Feb-08 81.00 445.50
Feb-09 8.10 453.60
Feb-10 6.11 459.71
Feb-11 4.59 464.30
Feb-12 5.48 469.79
Feb-13 7.17 476.96
Dec-13 3.35 480.31
Dec-14 3.36 483.67
Dec-15 2.98 486.65
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Figure 

G-1 
TCE Mass Removal 

TSA Remedy 
Cascade Corporation 

Gresham, Oregon 



Table G-2
TCE Mass Removal Per Extraction Well
TSA Remedy - East Multnomah County

EW-1 EW-2 EW-3 EW-13 EW-14 EW-15 EW-16 EW-18 EW-22 EW-23
March 2008- February 2009 1.02 2.03 1.54 0.47 1.69 0.60 0.08 0.13 0.12 0.43
March 2009- February 2010 0.68 1.93 1.07 0.20 1.52 0.21 0.04 0.08 0.00 0.38
March 2010- February 2011 0.79 1.70 0.00 0.00 1.41 0.03 0.05 0.00 0.00 0.61
March 2011- February 2012 1.86 1.60 0.00 0.00 1.58 0.00 0.00 0.00 0.00 0.46
March 2012- February 2013 1.72 3.10 0.00 0.00 1.36 0.00 0.22 0.00 0.00 0.77
March 2013-December 2013 0.80 1.34 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.37
2014 0.68 1.41 0.00 0.00 0.82 0.00 0.00 0.00 0.00 0.44
2015 0.60 1.22 0.00 0.00 0.74 0.00 0.00 0.00 0.00 0.43

Notes

Pounds of TCE Removed Per Well
Date

The amount of TCE removed by the extraction wells in the remedial systems was calculated by multiplying 
average monthly flow rates at each extraction well by estimated TCE concentration at the extraction wells at 
the mid-point of each month. The mid-monthly TCE concentrations were calculated by linear interpolation 
from the two near sampling dates.
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