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LIMITATIONS 

This report has been prepared for the exclusive use of the Port of Seattle, their authorized agents, and regulatory 
agencies. It has been prepared following the described methods and information available at the time of the work. 
No other party should use this report for any purpose other than that originally intended, unless Floyd|Snider agrees 
in advance to such reliance in writing. The information contained herein should not be utilized for any purpose or 
project except the one originally intended. Under no circumstances shall this document be altered, updated, or 
revised without written authorization of Floyd|Snider. 
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1.0 Introduction 

This Annual Compliance Monitoring Report was prepared by Floyd|Snider on behalf of the Port 
of Seattle (Port) to document the compliance monitoring events conducted in 2021 at the 
Lora Lake Apartments Site (Site) in Burien, Washington. Compliance monitoring activities were 
conducted in accordance with the 2015 Compliance Monitoring Plan (CMP), revised and finalized 
in 2020 and included as Appendix R to the Construction As-Built Report for the Site (Floyd|Snider 
2020a, 2021a).  

The objective of this report is to describe the compliance monitoring program activities 
performed from January through December 2021. This report includes the results from 
compliance monitoring activities including groundwater compliance monitoring, sediment 
remedy compliance monitoring, and wildlife barrier and cap performance inspections at the Site. 
The cumulative data from these events will be used to confirm the effectiveness of the remedial 
action and identify when site-wide compliance with groundwater cleanup standards for the Site 
have been achieved. 

1.1 BACKGROUND 

1.1.1 Site Description 

The Site is located at 15001 Des Moines Memorial Drive South in Burien, Washington, and 
straddles the boundary between the Cities of Burien and SeaTac, Washington (refer to 
Figure 1.1). The Site, as defined by Washington Administrative Code 173-340-200, consists of 
three areas: the Lora Lake Apartments Parcel, and areas within the Lora Lake Parcel and 1982 
Dredged Material Containment Area (DMCA), where contamination has come to be located. 
Historical operations at the Lora Lake Apartments Parcel included barrel-washing and auto-
wrecking operations, which along with site regrading led to soil and groundwater contamination 
throughout the Site. The Site is owned by the Port and located within the security fencing for the 
Seattle-Tacoma International Airport with the exception of the portion of the Lora Lake 
Apartments Parcel owned by the Washington State Department of Transportation (WSDOT), 
described below. Descriptions of the Site areas are as follows: 

 The Lora Lake Apartments Parcel is located on the west side of Des Moines Memorial 
Drive in the City of Burien and consists of approximately 8.3 acres of previously vacant 
land. A portion of the Lora Lake Apartments Parcel in the northeast corner was sold 
to WSDOT in May 2017 for the construction of State Road-518 off-ramp. This area is 
retained within the Site boundary although no longer owned by the Port. To the south 
of the Lora Lake Apartments Parcel is the former Seattle City Light Sunnydale 
Substation Parcel, which was purchased by the Port in 2011. Contamination has come 
to be located on a portion of the former Sunnydale Substation Parcel and this area 
therefore falls within the Site boundary.   

 The Lora Lake Parcel is located on the east side of Des Moines Memorial Drive in the 
City of SeaTac and consists of approximately 7.1 acres of land, including the former 
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approximately 3-acre Lora Lake and a Port-constructed wetland aquatic habitat 
mitigation area.  

 The DMCA is an approximately 2.75-acre area located adjacent to the Lora Lake 
Parcel, to the northeast. The DMCA was constructed in 1982, when King County 
dredged approximately 4 feet of Lora Lake sediments and placed the dredged material 
in a specifically constructed facility, now referred to as the DMCA.  

The Port and the Washington State Department of Ecology (Ecology) entered a Consent Decree 
(CD) in September 2015 under the mutual objective of providing remedial action at the Site. The 
CD required the Port to perform a final cleanup action and associated compliance monitoring at 
the Site as described in the Cleanup Action Plan (CAP; State of Washington 2015). 

1.1.2 Remedial Actions Implemented 

As described in the CAP, the remedial actions at the Site were determined for each parcel. The 
Lora Lake Apartments Parcel remedial actions taken include excavation of soils with a 
dioxin/furan toxic equivalent (TEQ) greater than 100 picograms per gram (pg/g), construction of 
a temporary clean soil cap, and future implementation of a constructed engineered surface to 
contain remaining soils with concentrations greater than the dioxin/furan TEQ cleanup level of 
13 pg/g at the time of future site redevelopment. The final engineered surface shall be installed 
by October 31, 2026, as approved by Ecology via email on September 8, 2021. The excavation 
and temporary clean soil cap were completed in 2018. The Lora Lake Parcel remedial actions 
taken include construction of a sand cap, followed by site restoration into an intermittent 
scrub/shrub wetland. The sand cap was completed in 2019, and the wetland restoration was 
completed in early 2020. DMCA remedial actions completed include construction of a wildlife 
barrier. Restrictive Covenants limiting future site uses will also be implemented for all parcels, 
for protection from contact with contamination remaining in place. At the time of this report, 
Restrictive Covenants had been drafted, and reviewed, but have not yet been signed by Ecology. 
Compliance monitoring of the remedial actions is being conducted under the CMP (Floyd|Snider 
2020a). 

1.1.3 Compliance Monitoring Requirements 

In accordance with Washington Administrative Code 173-340-410, compliance monitoring of site 
groundwater is required to confirm that human health and the environment are adequately 
protected, the remedial action has achieved the cleanup standards, and the cleanup 
action remains protective after cleanup standards have been met.  

The Ecology-approved CMP includes requirements for each of the three parcels of the Site. 
Requirements for the Lora Lake Apartments Parcel include analysis of groundwater for arsenic, 
pentachlorophenol, and dioxins/furans, and four consecutive events with concentrations less 
than the established cleanup levels throughout the monitoring network prior to termination of 
sampling. The CMP also includes annual inspections of the soil cap to identify and document 
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general condition, as well as any areas of exposed underlying soil, loss of barrier material, or 
substantial plant growth that may impact the functionality of the cap. 

The Lora Lake Parcel requirements include annual analysis of groundwater for arsenic and 
dioxins/furans. Groundwater data will be subject to a 5-year periodic review to assess 
appropriate monitoring frequency for the next 5 years, and subsequent 5-year reviews will set 
the frequency for the following 5-year period. Additionally, as described in the CMP, sediment 
remedy compliance will also be evaluated every 5 years, through a statistical comparison of 
Lora Lake Parcel groundwater quality to site vicinity groundwater quality, for assessment of the 
sediment cap performance to contain contamination in the now-contained subsurface sediment 
beneath the restored wetland.  

Compliance monitoring requirements at the DMCA include annual wildlife barrier physical 
inspections to identify and document general condition, as well as any areas of exposed 
underlying soil, loss of barrier material, or substantial plant growth that may impact the 
functionality of the wildlife barrier. 
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2.0 Lora Lake Apartments Parcel 

2.1 COMPLIANCE MONITORING PLAN ACTIVITIES COMPLETED 

2.1.1 Groundwater Monitoring Completed  

Compliance monitoring at the Lora Lake Apartments Parcel began in December 2018. Four 
consecutive quarters of groundwater samples with pentachlorophenol and dioxin/furan 
concentrations less than cleanup levels were collected at MW-C1, MW-C2, and MW-C3 during 
the December 2018, March 2019, June 2019, and September 2019 monitoring events. With 
Ecology’s approval, sampling for pentachlorophenol and dioxin/furan analysis was terminated 
after the September 2019 event. Sampling for dissolved arsenic continues as discussed below. 

Groundwater samples, as described in this report, were collected from the full monitoring 
network (MW-C1, MW-C2, MW-C3, and MW-C4) on March 30, 2020, and June 20, 2020. In 
August 2020, Floyd|Snider submitted the Evaluation of Arsenic in Groundwater at the Lora Lake 
Apartments Site memorandum (hereafter referred to as the Arsenic Evaluation Memorandum; 
Floyd|Snider 2020b) to Ecology on behalf of the Port to describe outlier arsenic data trends 
observed at MW-C2 and propose a change in the monitoring approach.  

As described in the Arsenic Evaluation Memorandum, seasonal exceedances of arsenic 
concentrations correlated with elevated pH and high groundwater table elevation, likely 
associated with the crushed concrete fill placed after the demolition of the Lora Lake Apartments 
buildings and excavation of underlying impacted soil. This recycled concrete was placed above 
the historical high water table elevation but may be impacting pH and arsenic in groundwater 
during the wet season. Because the pattern observed at MW-C2 is unique to the location and not 
observed within the rest of the monitoring network, the Port requested termination of quarterly 
sampling of the full monitoring network. The Port proposed annual sampling of MW-C2 and 
downgradient location MW-C3 during the wet season to continue to confirm that elevated 
arsenic concentrations are not migrating off-site.  

On September 21, 2020, Ecology approved the proposed approach of terminating quarterly 
sampling at the Lora Lake Apartments Parcel and coordinating annual sampling of MW-C2 and 
the downgradient location, MW-C3, concurrent with Lora Lake annual monitoring each spring 
(refer to Appendix A of the 2020 Annual Compliance Monitoring Report [Floyd|Snider 2021b]). 
Annual monitoring of MW-C2 and MW-C3 will monitor trends and confirm arsenic-impacted 
waters are not migrating off property. The first round of annual monitoring of MW-C2 and 
MW-C3 occurred on October 27, 2020, rather than in the spring, due to sampling schedule 
impacts related to the COVID-19 pandemic. The second round of annual monitoring of MW-C2 
and MW-C3 occurred on March 16, 2021, to return to the intended spring schedule. The 2021 
annual monitoring is described in this report. 



  Lora Lake Apartments Site 

 

October 2021  2021 Annual Compliance 
Monitoring Report 

Page 2-2  

2.1.2 Maintenance Activities Completed 

Temporary soil cap repairs and maintenance were required at the Lora Lake Apartments Parcel, 
as detailed in the 2020 Annual Compliance Monitoring Report (Floyd|Snider 2021b). During the 
2020 cap inspection, areas in need of repair were documented along the southern property fence 
due to animal burrowing and exposed geofabric material placed on slopes. Site-wide plant 
overgrowth requiring general maintenance and landscaping was also noted. In April 2021, the 
remediation contractor removed weeds and small volunteer trees from the Gravel Access Road, 
mowed site-wide and replanted in bare dirt areas, and completed maintenance and reseeding of 
the temporary soil cap. The maintenance items were completed by April 16, 2021. 
Attachment D.2 documents the reseeding of the temporary soil cap. 

2.2 GROUNDWATER COMPLIANCE MONITORING SUMMARY 

MW-C2 and MW-C3 were sampled in coordination with the Lora Lake Parcel annual groundwater 
monitoring event on March 16, 2021. The groundwater monitoring network is presented on 
Figure 2.1.  

Groundwater samples were collected using standard low-flow sampling methods. A duplicate 
sample was collected at MW-C3 for laboratory quality control. The collected samples were 
generally clear, with no apparent odor. Purge water was collected and placed in an on-site, 
labeled, 55-gallon drum for future disposal by the Port. All samples were submitted to Analytical 
Resources, Inc. (ARI) under chain-of-custody procedures for analysis of arsenic. Groundwater 
sample collection forms for the event are included in Appendix A. 

2.3 GROUNDWATER ANALYTICAL SUMMARY 

This section summarizes the analytical results for arsenic. Analytical results are presented in 
Figure 2.1 and Table 2.1, and laboratory reports and data validation summaries are included in 
Appendix B. 

2.3.1 Arsenic  

The arsenic concentrations in the sample collected from MW-C3 was 0.21 micrograms per liter 
(µg/L), less than the Site cleanup level of 5 µg/L. The arsenic concentration in the sample 
collected from MW-C2 was 22 µg/L, exceeding the Site cleanup level.   

The elevated arsenic concentration on March 16, 2021, is consistent with the trend observed in 
2019 and 2020. The likely cause of elevated arsenic at MW-C2 was evaluated and described in 
Section 2.1.1 and in the Arsenic Evaluation Memorandum (Floyd|Snider 2020b). Arsenic 
concentrations in MW-C2 and field parameters collected during sample collection are shown in 
Table 2.2. 
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2.3.2 Data Validation 

A Compliance Screening (Stages 1 and 2A) data quality review was performed on metals 
data resulting from laboratory analysis by U.S. Environmental Protection Agency (USEPA) 
Methods 200.8. The analytical data were validated by Floyd|Snider in accordance with the USEPA 
National Functional Guidelines for Inorganic Superfund Methods Data Review (USEPA 2020).  

For all analyses, the analytical holding times were met, and the method blanks had no detections. 
The surrogate, matrix spike, matrix spike duplicate, and laboratory control sample recoveries and 
sample/sample duplicate relative percent differences all met USEPA requirements. No qualifiers 
were added to the analytical results for metals based on the data quality review. Metals data are 
determined to be of acceptable quality for use as reported by the laboratory.  

2.4 TEMPORARY SOIL CAP INSPECTION 

On March 16, 2021, a cap inspection was conducted to document the integrity of the temporary 
soil cap that was installed at the Lora Lake Apartments Parcel in October 2017. The cap inspection 
was conducted in accordance with the CMP. During the cap inspection, a large area along the 
Northern property line (stations LLA 05, LLA 06, and LLA 25) and areas just south of the access 
road (stations LLA 11, LLA 12, LLA 18, and LLA 21) were identified as requiring maintenance to 
address exposed underlying soils. The temporary soil cap inspection log and photographs are 
included in Appendix C. Instruction for required maintenance of the temporary soil cap was 
provided to the remediation contractor, as part of required landscape operations and 
maintenance. Maintenance activities were completed on the Lora Lake Apartments Parcel in 
April 2021, as described in Section 2.1.2.
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3.0 Lora Lake Parcel 

3.1 COMPLIANCE MONITORING PLAN ACTIVITIES COMPLETED 

3.1.1 Groundwater Monitoring Completed  

Annual monitoring of the Lora Lake Parcel began in October 2020. The second round of annual 
monitoring occurred on March 16 and 17, 2021, and is described in this report. In accordance 
with the CMP, on-site and vicinity well locations were sampled for arsenic and dioxins/furans. 
The full monitoring network includes on-site well locations MW-CP1, MW-CP2, MW-CP3, 
MW-CP4, MW-CP5, MW-CP6, and MW-CP-7, as well as vicinity well locations MW-VB1, MW-VB2, 
MW-VB3, and HCOO-B312 (Figure 3.1). During the 2020 monitoring event, location MW-VB2 was 
unable to be sampled because it was dry with noted potential buildup at the bottom of the well. 
MW-VB2 was redeveloped in March 2021 and successfully sampled during the March 2021 
monitoring event.  

3.1.2 Maintenance Activities Completed 

On January 26, 2021, Environmental Science Associates provided a Plant Replacement Inspection 
Report to the Port with recommended maintenance activities (refer to Appendix D for the Plant 
Replacement Inspection Report). Maintenance activities including plant replacement, mulch 
placement, and stabilization of new and existing plants at the lake area were conducted in 
January and February 2021 and were completed by February 25, 2021, prior to the Lora Lake 
Parcel annual monitoring. In April 2021, the lake access road was hydroseeded; photographs are 
presented in Appendix D. These maintenance activities were not required for remedy 
maintenance, but instead for plant survival requirements associated with the area’s wetland 
habitat status.   

3.2 GROUNDWATER COMPLIANCE MONITORING SUMMARY 

This section summarizes the compliance monitoring events at the Lora Lake Parcel in 2021. The 
monitoring network is presented in Figure 3.1, and the groundwater sample collection forms are 
in Appendix A.   

The full monitoring network (MW-CP1, MW-CP2, MW-CP3, MW-CP4, MW-CP5, MW-CP6, 
MW-CP-7, MW-VB1, MW-VB2, MW-VB3, and HCOO-B312) were sampled on March 16 and 17, 
2021. Groundwater samples were collected using standard low-flow groundwater sampling 
methods. A duplicate sample was collected at MW-CP2 for laboratory quality control. Samples 
were generally clear with no visible turbidity and no apparent odor. Purge water was collected 
and placed in an on-site, labeled, 55-gallon drum for future disposal by the Port. All samples were 
submitted to ARI under chain-of-custody procedures for analysis of arsenic and dioxins/furans. 
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3.3 GROUNDWATER ANALYTICAL SUMMARY 

This section summarizes the analytical results for arsenic and dioxins/furans. Analytical results 
are presented in Figure 3.1 and Table 3.1, and laboratory reports and data validation summaries 
are included in Appendix B. 

3.3.1 Arsenic 

Arsenic concentrations in all samples collected from all on-site wells and all vicinity wells were 
less than the Site cleanup level of 5 µg/L. Within the monitoring well network, arsenic 
concentrations were typically less than 0.5 µg/L, with the exception of MW-CP5 and MW-CP6 
located south and southeast of the former Lora Lake footprint (Figure 3.1). MW-CP5 and MW-CP6 
had the greatest arsenic concentrations with results of 2.1 and 1.1 µg/L, respectively. 

3.3.2 Dioxins/Furans 

Dioxin/furan concentrations from all on-site wells and vicinity wells were less than the Site 
cleanup level of 6.7 picograms per liter (pg/L). Dioxins/furans were not detected in the on-site 
wells. Dioxin/furan TEQ was detected in two vicinity wells (MW-VB2 and HCOO-B312) at 
concentrations of 1.46 and 5.45 pg/L, respectively. 

3.3.3 Data Validation 

A Compliance Screening (Stages 1 and 2A) data quality review was performed on metals data 
resulting from laboratory analysis by USEPA Method 200.8. The analytical data were validated by 
Floyd|Snider in accordance with the USEPA National Functional Guidelines for Inorganic 
Superfund Methods Data Review (USEPA 2020). A Full Validation (Level IV, Tier III Data Quality 
Review) was performed on dioxin/furan data resulting from laboratory analysis by USEPA 
Method 1613B. The dioxin/furan data were validated by EcoChem. EcoChem data validation 
reports are included in Appendix B. 

For all analyses, the analytical holding times were met, and the method blanks had no detections. 
The surrogate, matrix spike, matrix spike duplicate, and laboratory control sample recoveries and 
sample/sample duplicate relative percent differences all met USEPA requirements. Three results 
were flagged J by the laboratory to indicate they were detected at concentrations less than the 
practical quantitation limit (PQL) but greater than the method detection limit (MDL). In general, 
the convention that is used by most analytical laboratories for reporting values that are greater 
than the MDL and less than the PQL is to label these values with a J flag, indicating that the value 
is an estimate. Metals data are determined to be of acceptable quality for use as reported by the 
laboratory. Data validation qualifiers were added to the analytical results for dioxins/furans, as 
needed. Dioxin/furan data, as qualified, were also determined to be acceptable for use. 

3.3.4 Sediment Remedy Confirmation Monitoring 

As detailed in the CMP, the sediment cap is designed to achieve compliance with surface water 
quality criteria at the cap surface. The surface water quality criterion of 0.005 pg/L dioxin/furan 
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TEQ is significantly less than current laboratory PQLs. As described in the CMP, statistical 
comparison of groundwater confirmation samples collected within and downgradient of the 
former Lora Lake cleanup area to vicinity background groundwater samples will be conducted for 
confirmation of the sediment remedy performance. This statistical comparison method for 
confirmation monitoring samples provides a measurable method to determine if groundwater 
samples collected immediately above the sediment cap are different than samples collected from 
site vicinity background locations. This statistical analysis will be conducted after 5 years of 
annual monitoring, to provide vicinity background and site data sets with a minimum of 20 results 
each. Statistical comparison will be conducted in accordance with the procedures described in 
the CMP.  
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4.0 1982 Dredged Material Containment Area 

4.1 WILDLIFE BARRIER INSPECTION 

The DMCA wildlife barrier was inspected on March 16, 2021. Although replanting and debris 
removal were conducted in February 2021 (refer to photographs in Appendix D), dust and organic 
debris associated with a large deciduous tree were documented at the southwest corner (station 
DMCA 09) of the DMCA area during the inspection. This area will be cleared following leaf fall in 
the fall/winter. Overall, the general integrity and condition of the pervious pavement was in good 
condition, with no deficiencies observed. The wildlife barrier inspection log and photographs are 
included in Appendix C. 
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5.0 Upcoming Events and Next Steps 

5.1 2022 COMPLIANCE MONITORING 

Annual groundwater and sediment remedy compliance monitoring at the Lora Lake Parcel will 
continue in spring 2022. Annual groundwater sampling of Lora Lake Apartments Parcel well 
locations MW-C2 and MW-C3 for arsenic monitoring will be coordinated with the Lora Lake Parcel 
sampling schedule.  

The temporary soil cap at the Lora Lake Apartments Parcel and the wildlife barrier at the DMCA 
will be inspected concurrent with the annual groundwater and sediment remedy compliance 
monitoring event. 
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Table 2.1

Lora Lake Apartments Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location MW‐C1

Sample ID MW‐C1‐121218 MW‐C1‐121218‐D MW‐C1‐031519 MW‐C1‐031519‐D MW‐C1‐062119 MW‐C1‐062119‐D MW‐C1‐092019 MW‐C1‐092019‐D MW‐C1‐121819 MW‐C1‐121819‐D
Sample Date 12/12/2018 12/12/2018 3/15/2019 3/15/2019 6/21/2019 6/21/2019 9/20/2019 9/20/2019 12/18/2019 12/18/2019

Analyte CAS No. Units Site CUL

Dissolved Metals by USEPA 200.8

Arsenic 7440‐38‐2 µg/L 5 0.11 JQ 0.11 JQ 0.11 JQ 0.10 JQ 0.15 0.12 0.16 JQ 0.15 JQ 0.1 JQ 0.09 JQ

Phenols by USEPA 8041A

Pentachlorophenol 87‐86‐5 µg/L 1 0.025 U 0.025 U 0.025 U 0.025 U 0.025 0.025 0.025 U 0.025 U

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 0.52 U 0.29 U 2.68 U 1.65 U 1.01 U 0.86 U 2.11 U 1.53 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.49 U 0.35 U 3.25 U 1.64 U 1.02 U 0.99 U 1.17 U 1.48 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 0.47 U 0.33 U 3.02 U 1.71 U 0.85 U 0.92 U 1.28 U 1.83 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 0.43 U 0.32 U 2.95 U 1.72 U 0.79 U 0.86 U 1.11 U 1.68 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 0.47 U 0.34 U 3.11 U 1.79 U 0.85 U 0.92 U 1.22 U 1.8 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 1.48 U 0.98 U 11 U 2.11 UJ 1.54 UJ 1.24 UJ 2.04 U 1.6 U

OCDD 3268‐87‐9 pg/L ‐‐ 3.37 J 5.71 J 148 J 9.9 J 4.65 UJ 5.59 UJ 7.48 UJ 15.5 U

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 0.38 U 0.34 U 2.64 U 1.67 U 1.32 U 1.1 U 1.95 U 1.45 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 0.45 U 0.31 U 3.47 U 1.71 U 1.89 UJ 1.5 U 1.16 U 1.42 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 0.41 U 0.28 U 3.14 U 1.53 U 1.43 U 1.24 U 0.93 U 1.15 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.26 U 0.24 U 1.8 U 1.01 U 0.47 UJ 0.43 U 0.98 U 1.34 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.26 U 0.25 U 1.86 U 1.01 U 0.5 UJ 0.45 UJ 0.96 U 1.42 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 0.28 U 0.65 U 2.1 U 1.11 U 0.53 UJ 0.46 U 1.04 U 1.45 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.26 U 0.24 U 1.66 U 0.96 U 0.45 UJ 0.41 UJ 0.98 U 1.34 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 0.27 U 0.29 U 1.74 U 1.2 U 0.42 UJ 0.58 UJ 1.02 U 0.72 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.37 U 0.25 U 2.36 U 1.7 UJ 0.6 UJ 0.86 UJ 1.69 U 1.06 U

OCDF 39001‐02‐0 pg/L ‐‐ 1.22 UJ 0.86 UJ 11.2 UJ 4.23 UJ 1.53 UJ 1.99 UJ 2.65 UJ 2.15 U

‐‐ pg/L 6.7 0.726 J 0.512 J 4.57 J 2.48 J 1.56 UJ 1.43 UJ 2.3 UJ 2.3 U

Notes:

Blank cells are intentional.

‐‐ Not available.

1

RED/BOLD Analyte detected at a concentration greater than the site CUL.

Abbreviations:

CAS Chemical Abstracts Service OCDF Octachlorodibenzofuran

CUL Cleanup level PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDF Pentachlorodibenzofuran

HpCDF Heptachlorodibenzofuran pg/L Picograms per liter

HxCDD Hexachlorodibenzo‐p‐dioxin TCDD Tetrachlorodibenzo‐p‐dioxin

HxCDF Hexachlorodibenzofuran TCDF Tetrachlorodibenzofuran

µg/L Micrograms per liter TEQ Toxic equivalent

OCDD Octachlorodibenzodioxin

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.

In 2018, location MW‐C4 was found to be filled with sand and was not sampled in December 2018, March 2019, or June 2019. Following coordination with Ecology, this well was abandoned and a replacement well was installed within a few 
feet of the original well location in August 2019. 
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Table 2.1

Lora Lake Apartments Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location MW‐C1 (cont.) MW‐C2

Sample ID MW‐C1‐033020 MW‐C1‐033020‐D MW‐C1‐061720 MW‐C1‐061720‐D MW‐C2‐121218 MW‐C2‐031519 MW‐C2‐062119 MW‐C2‐092019 MW‐C2‐121819 MW‐C2‐033020

Sample Date 3/30/2020 3/30/2020 6/17/2020 6/17/2020 12/12/2018 3/15/2019 6/21/2019 9/20/2019 12/18/2019 3/30/2020

Analyte CAS No. Units Site CUL

Dissolved Metals by USEPA 200.8

Arsenic 7440‐38‐2 µg/L 5 0.12 JQ 0.13 JQ 0.14 JQ 0.14 JQ 2.6 14 3.7 2.1 1.9 27

Phenols by USEPA 8041A

Pentachlorophenol 87‐86‐5 µg/L 1 0.062 0.69 0.051 0.031

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 0.37 U 2.41 U 1.94 U 1.94 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.44 U 3.25 U 1.82 U 1.17 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 0.53 U 3.69 U 1.2 U 1.5 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 0.9 U 4.96 J 1.11 U 1.29 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 0.55 U 3.65 U 1.19 U 1.42 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 22.5 86.5 47.8 14.8

OCDD 3268‐87‐9 pg/L ‐‐ 232 J 553 515 J 126 J

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 0.45 U 3.49 U 1.87 U 1.69 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 0.67 U 2.62 U 1.67 U 1.42 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 0.4 U 2.35 U 1.42 U 1.1 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.55 J 1.87 U 1.26 U 1.11 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.45 U 1.89 U 1.27 U 1.12 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 0.33 U 2.08 U 1.31 U 1.25 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.53 J 1.7 U 1.15 U 1.1 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 4.71 J 13.8 12 U 3.6 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.58 U 2.03 U 1.84 U 0.74 U

OCDF 39001‐02‐0 pg/L ‐‐ 21.2 J 40.5 45.2 J 13.8 J

‐‐ pg/L 6.7 1.09 J 5.83 J 3.35 J 2.48 J

Notes:

Blank cells are intentional.

‐‐ Not available.

1

RED/BOLD Analyte detected at a concentration greater than the site CUL.

Abbreviations:

CAS Chemical Abstracts Service OCDF Octachlorodibenzofuran

CUL Cleanup level PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDF Pentachlorodibenzofuran

HpCDF Heptachlorodibenzofuran pg/L Picograms per liter

HxCDD Hexachlorodibenzo‐p‐dioxin TCDD Tetrachlorodibenzo‐p‐dioxin

HxCDF Hexachlorodibenzofuran TCDF Tetrachlorodibenzofuran

µg/L Micrograms per liter TEQ Toxic equivalent

OCDD Octachlorodibenzodioxin

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.

In 2018, location MW‐C4 was found to be filled with sand and was not sampled in December 2018, March 2019, or June 2019. Following coordination with Ecology, this well was abandoned and a replacement well was installed within a 
few feet of the original well location in August 2019. 
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Table 2.1

Lora Lake Apartments Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location MW‐C2 (cont.) MW‐C3

Sample ID MW‐C2‐061720 MW‐C2‐102820 MW‐C2‐031621 MW‐C3‐121218 MW‐C3‐031519 MW‐C3‐062119 MW‐C3‐092019 MW‐C3‐121819 MW‐C3‐033020 MW‐C3‐061720

Sample Date 6/17/2020 10/28/2020 3/16/2021 12/12/2018 3/15/2019 6/21/2019 9/20/2019 12/18/2019 3/30/2020 6/17/2020

Analyte CAS No. Units Site CUL

Dissolved Metals by USEPA 200.8

Arsenic 7440‐38‐2 µg/L 5 11.4 3.1 22 0.24 0.26 0.20 0.22 0.22 0.25 0.22

Phenols by USEPA 8041A

Pentachlorophenol 87‐86‐5 µg/L 1 0.025 U 0.025 U 0.025 0.025 U

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 0.35 U 0.65 U 2.01 U 1.71 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.33 U 0.67 U 1.14 U 1.34 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 0.39 U 0.77 U 1.02 U 1.55 UJ

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 0.38 U 0.73 U 0.94 U 1.39 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 0.4 U 0.78 U 1.01 U 1.5 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 0.52 U 1.03 U 1.45 U 1.6 U

OCDD 3268‐87‐9 pg/L ‐‐ 3.23 J 9.11 J 4.34 J 4.98 UJ

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 0.31 U 0.71 U 1.49 U 1.92 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 0.31 U 0.82 U 1.23 U 1.19 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 0.29 U 0.75 U 1 U 0.96 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.18 U 0.54 U 0.8 U 0.75 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.18 U 0.51 U 0.83 U 0.72 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 0.52 U 0.54 U 0.87 U 0.83 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.18 U 0.5 U 0.76 U 0.74 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 0.14 U 0.33 U 0.58 U 0.55 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.18 U 0.44 U 0.75 UJ 0.81 U

OCDF 39001‐02‐0 pg/L ‐‐ 0.69 UJ 1.02 U 2.82 UJ 2.76 UJ

‐‐ pg/L 6.7 0.52 J 1.05 J 2.15 J 2.17 UJ

Notes:

Blank cells are intentional.

‐‐ Not available.

1

RED/BOLD Analyte detected at a concentration greater than the site CUL.

Abbreviations:

CAS Chemical Abstracts Service OCDF Octachlorodibenzofuran

CUL Cleanup level PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDF Pentachlorodibenzofuran

HpCDF Heptachlorodibenzofuran pg/L Picograms per liter

HxCDD Hexachlorodibenzo‐p‐dioxin TCDD Tetrachlorodibenzo‐p‐dioxin

HxCDF Hexachlorodibenzofuran TCDF Tetrachlorodibenzofuran

µg/L Micrograms per liter TEQ Toxic equivalent

OCDD Octachlorodibenzodioxin

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.

In 2018, location MW‐C4 was found to be filled with sand and was not sampled in December 2018, March 2019, or June 2019. Following coordination with Ecology, this well was abandoned and a replacement well was installed 
within a few feet of the original well location in August 2019. 
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Table 2.1

Lora Lake Apartments Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location MW‐C3 (cont.)

Sample ID MW‐C3‐102820 MW‐C3‐031621 MW‐C3‐031621‐D MW‐10‐092019 MW‐10‐121819 MW‐C4‐033020 MW‐C4‐061720

Sample Date 10/28/2020 3/16/2021 3/16/2021 9/20/2019 12/18/2019 3/30/2020 6/17/2020

Analyte CAS No. Units Site CUL

Dissolved Metals by USEPA 200.8

Arsenic 7440‐38‐2 µg/L 5 0.22 0.19 JQ 0.21 0.47 0.42 0.37 0.49

Phenols by USEPA 8041A

Pentachlorophenol 87‐86‐5 µg/L 1 0.025 U

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 1.73 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.98 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 0.96 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 0.87 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 0.93 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 1.45 U

OCDD 3268‐87‐9 pg/L ‐‐ 10.7 U

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 1.82 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 1.03 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 0.85 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.72 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.7 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 0.75 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.7 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 0.59 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.86 U

OCDF 39001‐02‐0 pg/L ‐‐ 2.8 U

‐‐ pg/L 6.7 1.89 U

Notes:

Blank cells are intentional.

‐‐ Not available.

1

RED/BOLD Analyte detected at a concentration greater than the site CUL.

Abbreviations:

CAS Chemical Abstracts Service OCDF Octachlorodibenzofuran

CUL Cleanup level PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDF Pentachlorodibenzofuran

HpCDF Heptachlorodibenzofuran pg/L Picograms per liter

HxCDD Hexachlorodibenzo‐p‐dioxin TCDD Tetrachlorodibenzo‐p‐dioxin

HxCDF Hexachlorodibenzofuran TCDF Tetrachlorodibenzofuran

µg/L Micrograms per liter TEQ Toxic equivalent

OCDD Octachlorodibenzodioxin

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.

In 2018, location MW‐C4 was found to be filled with sand and was not sampled in December 2018, March 2019, or June 2019. Following coordination with Ecology, this well was abandoned and a replacement well was 
installed within a few feet of the original well location in August 2019. 

MW‐C4
1
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Table 2.2

MW‐C2 Field Parameters and Arsenic Results

Lora Lake Apartments Site

3/16/2021

2.6 14 3.7 2.1 1.9 27 11 3.1 27

17.4 14.9 16.7 17.4 17.4 15.5 16.6 17.7 14.8

287.0 289.4 287.6 286.9 287.0 288.8 287.7 286.7 289.5

4.9 2.5 4.3 5.0 4.9 3.1 4.2 5.2 2.4

3.9 1.4 3.2 4.0 3.9 2.0 3.1 4.2 1.3

5.8 11.3 7.1 7.1 6.7 11.4 9.3 7.1 11.9

0.00 0.57 0.24 0.32 1.76 0.37 0.35 0.40 2.47

0.63 0.60 0.39 0.39 0.41 0.69 0.47 0.44 0.58

0.0 14.2 3.0 5.3 1.8 2.3 3.1 1.1 1.9

41 26 ‐74 ‐96 21 ‐243 ‐105 ‐39 ‐254

Notes:

Arsenic results are rounded to two significant figures; field parameter results are presented to equipment precision.

RED/BOLD Indicates exceedance of the site cleanup level of 5 µg/L.

1

Abbreviations:

BTOC Below top of casing NAVD 88 North American Vertical Datum of 1988

µg/L Micrograms per liter NTU Nephelometric turbidity units

mg/L Milligrams per liter ORP Oxidation‐reduction potential

mS/cm Millisiemens per centimeter RCA Recycled concrete aggregate

mV Millivolts

Dissolved oxygen (mg/L)

Conductivity (mS/cm)

The capillary fringe is the zone directly above the water table where groundwater seeps up into pore spaces through capillary action. Capillary fringe range for sand (feet): 
0.56–1.05 (Shen, R., K. G. Pennell, and E. M. Suuberg. 2013. “Influence of Soil Moisture on Soil Gas Vapor Concentration for Vapor Intrusion.” Environmental Engineering Science. 
30(10): 628–637).

Parameter

Arsenic (µg/L)

Depth to water (feet BTOC)

Groundwater elevation (NAVD 88)

Turbidity (NTU)

ORP (mV)

10/28/2020

Distance from groundwater to RCA (feet)

Distance from max capillary fringe to RCA (feet)
 (1)

pH

6/17/202012/12/2018 3/15/2019 6/21/2019 9/20/2019 12/18/2019 3/30/2020Date
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Sample Date

Arsenic Concentration (µg/L) pH Groundwater elevation (NAVD 88) RCA Elevation 291.9 (NAVD 88)
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Table 3.1

Lora Lake Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location Group On‐Site Wells

Location Name MW‐CP1 MW‐CP2 MW‐CP3

Sample ID MW‐CP1‐102720 MW‐CP1‐031721 MW‐CP2‐102720 MW‐CP2‐102720‐D MW‐CP2‐031721 MW‐CP2‐031721‐D MW‐CP3‐102720 MW‐CP3‐031721

Sample Date 10/27/2020 3/17/2021 10/27/2020 10/27/2020 3/17/2021 3/17/2021 10/27/2020 3/17/2021

Analyte CAS No. Unit Site CUL

Arsenic By EPA 200.8 UCT‐KED

Arsenic 7440‐38‐2 µg/L 5 0.46 0.46 0.21 0.24 0.21 0.21 0.41 0.33

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 1.05 U 0.58 U 0.96 U 0.8 U 0.63 U 0.45 U 1.03 U 0.8 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.87 U 0.72 U 0.95 U 0.62 U 0.76 U 0.5 U 0.84 U 0.73 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 1.37 U 0.78 U 1.06 U 0.78 U 0.7 U 0.66 U 1.36 U 0.65 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 1.2 U 0.71 U 0.9 U 0.65 U 0.65 U 0.67 U 1.18 U 0.62 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 1.43 U 0.77 U 1.09 U 0.79 U 0.69 U 0.71 U 1.41 U 0.65 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 9.24 U 0.99 U 1.68 U 1.26 U 0.82 U 0.62 U 2.03 U 0.7 U

OCDD 3268‐87‐9 pg/L ‐‐ 165 J 6.64 U 27 UJ 21.3 UJ 6.64 U 3.1 U 33 UJ 9.26 U

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 1.16 U 0.64 U 1.15 U 0.8 U 0.62 U 0.53 U 1.39 U 0.71 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 1.64 U 0.7 U 1.39 U 1.11 U 0.82 U 0.94 U 1.29 U 0.9 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 1.51 U 0.63 U 1.26 U 0.99 U 0.75 U 0.69 U 1.17 U 0.86 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.85 U 0.64 U 0.61 U 0.44 U 0.66 U 0.62 U 0.79 U 0.59 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.88 U 0.66 U 0.57 U 0.43 U 0.67 U 0.63 U 0.74 U 0.59 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 1.25 U 0.74 U 0.9 U 0.63 U 0.77 U 0.71 U 1.2 U 0.7 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.9 U 0.62 U 0.6 U 0.46 U 0.64 U 0.61 U 0.82 U 0.59 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 2.35 U 0.62 U 0.56 U 0.55 U 0.55 U 0.94 U 0.88 U 1.13 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 1.23 U 0.79 U 0.84 U 0.79 U 0.72 U 0.69 U 1.14 U 0.69 U

Dioxins/Furans (MTCA TEQ‐HalfND) DF_TEQ (U=1/2) pg/L 6.7 1.78 J 0.72 U 0.48 UJ 0.4 UJ 0.76 U 0.5 U 0.515 UJ 0.8 U

Notes:

‐‐ Not available.

RED/BOLD Analyte detected at a concentration greater than the site CUL.

1 On October 28, 2020 MW‐VB2 was dry and samples were unable to be collected.

Abbreviations:

CAS Chemical Abstracts Service OCDD Octachlorodibenzodioxin

CUL Cleanup level OCDF Octachlorodibenzofuran

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDF Heptachlorodibenzofuran PeCDF Pentachlorodibenzofuran

HxCDD Hexachlorodibenzo‐p‐dioxin pg/L Picograms per liter

HxCDF Hexachlorodibenzofuran TCDD Tetrachlorodibenzo‐p‐dioxin

µg/L Micrograms per liter TCDF Tetrachlorodibenzofuran

NS Not sampled TEQ Toxic equivalent

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.
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Table 3.1

Lora Lake Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location Group On‐Site Wells (cont.)

Location Name MW‐CP4 MW‐CP5 MW‐CP6 MW‐CP7

Sample ID MW‐CP4‐102720 MW‐CP4‐031621 MW‐CP5‐102720 MW‐CP5‐031621 MW‐CP6‐102720 MW‐CP6‐031621 MW‐CP7‐102720 MW‐CP7‐031621

Sample Date 10/27/2020 3/16/2021 10/27/2020 3/16/2021 10/27/2020 3/16/2021 10/27/2020 3/16/2021

Analyte CAS No. Unit Site CUL

Arsenic By EPA 200.8 UCT‐KED

Arsenic 7440‐38‐2 µg/L 5 0.098 JQ 0.14 JQ 3.2 2.1 1.1 1.1 0.42 0.43

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 1.05 U 0.63 U 0.78 U 0.69 U 0.93 U 1.33 U 0.67 U 1.15 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.94 U 0.95 U 0.67 U 0.93 U 0.92 UJ 2.26 U 0.66 U 1.08 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 1.41 U 0.96 U 0.67 U 0.72 U 1.4 U 1.95 U 0.81 U 1.36 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 1.21 U 0.93 U 0.63 UJ 0.72 U 1.2 U 1.93 U 0.68 U 1.29 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 1.46 U 0.97 U 0.72 U 0.74 U 1.44 U 2 U 0.83 U 1.36 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 2.57 U 1.74 U 2.18 J 2.12 U 1.32 U 1.77 U 3.02 J 1.85 U

OCDD 3268‐87‐9 pg/L ‐‐ 54.1 UJ 5.92 U 23.8 UJ 10.6 U 28.6 UJ 2.46 U 36.1 UJ 10.5 U

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 1.23 U 0.55 U 0.78 U 0.68 U 0.99 U 1.34 U 0.74 U 1.2 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 1.83 U 0.85 U 1.32 U 1.07 U 1.53 UJ 1.83 U 1.14 U 1.04 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 1.65 U 0.77 U 1.18 U 0.78 U 1.42 UJ 1.73 U 1.01 U 0.95 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.72 U 0.66 U 0.59 U 0.64 U 0.7 U 1.59 U 0.54 U 1.25 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.65 U 0.63 U 0.57 U 0.67 U 0.69 U 1.63 U 0.5 U 1.25 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 1.05 U 0.81 U 0.76 U 0.75 U 1.09 U 2.04 U 0.79 U 1.55 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.77 U 0.66 U 0.56 U 0.63 U 0.72 U 1.81 U 0.57 U 1.25 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 0.6 U 1.07 U 0.68 U 1.26 U 0.66 U 1.02 U 0.51 U 1.43 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.96 U 1.49 U 0.76 U 0.71 U 1.06 U 1.44 U 0.73 U 1.96 U

Dioxins/Furans (MTCA TEQ‐HalfND) DF_TEQ (U=1/2) pg/L 6.7 1.73 J 0.95 U 1.22 J 0.93 U 0.465 UJ 2.26 U 1.15 J 1.15 U

Notes:

‐‐ Not available.

RED/BOLD Analyte detected at a concentration greater than the site CUL.

1 On October 28, 2020 MW‐VB2 was dry and samples were unable to be collected.

Abbreviations:

CAS Chemical Abstracts Service OCDD Octachlorodibenzodioxin

CUL Cleanup level OCDF Octachlorodibenzofuran

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDF Heptachlorodibenzofuran PeCDF Pentachlorodibenzofuran

HxCDD Hexachlorodibenzo‐p‐dioxin pg/L Picograms per liter

HxCDF Hexachlorodibenzofuran TCDD Tetrachlorodibenzo‐p‐dioxin

µg/L Micrograms per liter TCDF Tetrachlorodibenzofuran

NS Not sampled TEQ Toxic equivalent

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.
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Table 3.1

Lora Lake Parcel Groundwater Analytical Data

Lora Lake Apartments Site

Location Group Vicinity Wells

Location Name HCOO‐B312 MW‐C1/VB1 MW‐VB2 MW‐VB3

Sample ID HCOO‐B312‐102820 HCOO‐B312‐031621 MW‐C1/VB1‐102820 MW‐C101‐102820 MW‐C1/VB1‐031721 ‐‐ MW‐VB2‐031721 MW‐VB3‐102720 MW‐VB3‐031621

Sample Date 10/28/2020 3/16/2021 10/28/2020 10/28/2020 3/17/2021 3/17/2021 10/27/2020 3/16/2021

Analyte CAS No. Unit Site CUL

Arsenic By EPA 200.8 UCT‐KED

Arsenic 7440‐38‐2 µg/L 5 0.17 JQ 0.17 JQ 0.16 JQ 0.16 JQ 0.11 JQ NS 0.47 0.45 0.39

Dioxins/Furans by USEPA 1613B

2,3,7,8‐TCDD 1746‐01‐6 pg/L ‐‐ 0.87 U 2.89 UJ 0.75 U 0.86 U 0.46 U NS 0.75 U 1.1 U 0.55 U

1,2,3,7,8‐PeCDD 40321‐76‐4 pg/L ‐‐ 0.91 U 3.16 UJ 0.9 U 0.82 UJ 0.56 U NS 1 U 0.91 U 0.51 U

1,2,3,4,7,8‐HxCDD 39227‐28‐6 pg/L ‐‐ 1.08 U 3.33 U 1.03 U 0.99 U 1.08 U NS 0.9 U 1.07 U 0.59 U

1,2,3,6,7,8‐HxCDD 57653‐85‐7 pg/L ‐‐ 1 U 3.21 U 0.92 U 0.84 U 1.03 U NS 0.86 U 0.96 U 0.58 U

1,2,3,7,8,9‐HxCDD 19408‐74‐3 pg/L ‐‐ 1.16 U 3.36 U 1.08 U 1.02 U 1.08 U NS 0.91 U 1.13 U 0.6 U

1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 pg/L ‐‐ 1.1 U 6.85 UJ 1.76 U 1.42 U 2.16 U NS 1.32 U 1.74 U 1.25 U

OCDD 3268‐87‐9 pg/L ‐‐ 10.2 UJ 16.4 UJ 49.1 UJ 66.5 UJ 10.8 U NS 7.27 U 35.3 UJ 9.72 U

2,3,7,8‐TCDF 51207‐31‐9 pg/L ‐‐ 0.87 U 4.22 UJ 1.11 U 0.81 U 0.47 U NS 0.68 U 1.29 U 0.66 U

1,2,3,7,8‐PeCDF 57117‐41‐6 pg/L ‐‐ 1.19 U 4.27 UJ 1.41 U 1.29 U 0.66 U NS 0.8 U 1.63 U 0.68 U

2,3,4,7,8‐PeCDF 57117‐31‐4 pg/L ‐‐ 1.07 U 4.39 UJ 1.36 U 1.18 UJ 0.49 U NS 0.73 U 1.47 U 0.62 U

1,2,3,4,7,8‐HxCDF 70648‐26‐9 pg/L ‐‐ 0.6 U 2.67 U 0.71 U 0.65 U 0.62 U NS 0.94 U 0.78 U 0.46 U

1,2,3,6,7,8‐HxCDF 57117‐44‐9 pg/L ‐‐ 0.57 U 2.67 U 0.73 U 0.59 U 0.59 U NS 0.89 U 0.69 U 0.45 U

1,2,3,7,8,9‐HxCDF 72918‐21‐9 pg/L ‐‐ 0.85 U 6.79 UJ 1.11 U 0.94 U 0.71 U NS 1.13 U 1.15 U 0.57 U

2,3,4,6,7,8‐HxCDF 60851‐34‐5 pg/L ‐‐ 0.64 U 5.2 UJ 0.75 U 0.69 U 0.6 U NS 1.3 J 0.82 U 0.45 U

1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 pg/L ‐‐ 0.59 U 4.44 J 0.66 U 0.77 U 0.55 U NS 0.82 U 1.35 U 1.24 U

1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 pg/L ‐‐ 0.82 U 6.37 UJ 0.94 U 1.25 U 0.7 U NS 1.16 U 1.3 U 0.68 U

Dioxins/Furans (MTCA TEQ‐HalfND) DF_TEQ (U=1/2) pg/L 6.7 0.455 UJ 5.45 J 0.45 UJ 1.39 J 0.56 U NS 1.46 J 1.67 J 0.55 U

Notes:

‐‐ Not available.

RED/BOLD Analyte detected at a concentration greater than the site CUL.

1 On October 28, 2020 MW‐VB2 was dry and samples were unable to be collected.

Abbreviations:

CAS Chemical Abstracts Service OCDD Octachlorodibenzodioxin

CUL Cleanup level OCDF Octachlorodibenzofuran

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDD Pentachlorodibenzo‐p‐dioxin

HpCDF Heptachlorodibenzofuran PeCDF Pentachlorodibenzofuran

HxCDD Hexachlorodibenzo‐p‐dioxin pg/L Picograms per liter

HxCDF Hexachlorodibenzofuran TCDD Tetrachlorodibenzo‐p‐dioxin

µg/L Micrograms per liter TCDF Tetrachlorodibenzofuran

NS Not sampled TEQ Toxic equivalent

Qualifiers:

J Analyte was detected; concentration is considered to be an estimate.

JQ Analyte was detected between the method detection limit and reporting limit; concentration is considered to be an estimate. 
U Analyte was not detected at the given reporting limit.

UJ Analyte was not detected; concentration given is the reporting limit, which is considered to be an estimate.
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ANALYSIS SEQUENCE

Analysis STD ID CommentsISTD ID

Printed: 3/2/2021  3:09:05PM

Container OrderLab Number

SJC0004

AUTOSPEC01Instrument:
Calibration ID: EC00006

Sample Name

EM Voltage: 370

Element Column ID: 
Tune File: 

I10581
JAN2621_1-5

11:12, 20:07Resolution check times : 

SJC0004-ICV1 QC 1 I005452CS3V2

SJC0004-RES1 QC 2 I008888ISCV2

SJC0004-CAL1 QC 3 I005460CSLCV

SJC0004-CAL2 QC 4 I005456CS1CV

SJC0004-CAL3 QC 5 I005457CS2CV

SJC0004-CAL4 QC 6 I005452CS3CV

SJC0004-CAL5 QC 7 I005458CS4CV

SJC0004-CAL6 QC 8 I005459CS5CV

SJC0004-SCV1 QC 9 G001361ICVCV

SJC0004-CCV1 QC 10 I005452CS3V2

SJC0004-RES2 QC 11 I008888ISCV2

Page 1 of 1seq_ARI_HRGCMS_Data.rpt
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Resolution Check Report MassLynx 4.1 Page 1 of 2

Printed: Monday, March 01, 2021 11:12:38 Pacific Standard Time

M 292.9824  R 13127

292.86 292.87 292.88 292.89 292.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

517.0

1.00e0 x17

M 330.9792  R 12019

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

517.0

1.00e0 x17

M 380.9760  R 11823

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

517.0

1.00e0 x17

M 392.9760  R 12109

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

517.0

1.00e0 x17

M 430.9728  R 11968

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85 430.86
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

517.0

1.00e0 x17

M 330.9792  R 12628

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

517.0

1.00e0 x17

M 380.9760  R 11792

380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

517.0

1.00e0 x17

M 392.9760  R 11749

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 11629

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88 430.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 330.9792  R 12380

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

517.0

1.00e0 x17

M 380.9760  R 11961

380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

517.0

1.00e0 x17

M 392.9760  R 11737

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 11494

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88 430.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 454.9728  R 11737

454.80 454.81 454.82 454.83 454.84 454.85 454.86 454.87 454.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

517.0

1.00e0 x17

M 392.9760  R 12533

392.93 392.94 392.95 392.96 392.97 392.98 392.99 393.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

517.0

1.00e0 x17

M 430.9728  R 12226

430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99 431.00
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

517.0

1.00e0 x17
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Resolution Check Report MassLynx 4.1 Page 2 of 2

Printed: Monday, March 01, 2021 11:12:38 Pacific Standard Time

M 454.9728  R 12406

454.92 454.93 454.94 454.95 454.96 454.97 454.98 454.99 455.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

517.0

1.00e0 x17

M 480.9696  R 12059

480.91 480.92 480.93 480.94 480.95 480.96 480.97 480.98 480.99
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 12502

430.98 430.99 431.00 431.01 431.02 431.03 431.04 431.05 431.06
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 454.9728  R 12225

454.98 454.99 455.00 455.01 455.02 455.03 455.04 455.05 455.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

517.0

1.00e0 x17

M 480.9696  R 11993

480.98 480.99 481.00 481.01 481.02 481.03 481.04 481.05 481.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

517.0

1.00e0 x17

M 504.9696  R 11764

504.98 504.99 505.00 505.01 505.02 505.03 505.04 505.05 505.06 505.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

517.0

1.00e0 x17

M 516.9697  R 11934

516.98 516.99 517.00 517.01 517.02 517.03 517.04 517.05 517.06
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

0.075

517.0

1.00e0 x17
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Resolution Check Report MassLynx 4.1 Page 1 of 2

Printed: Monday, March 01, 2021 20:07:01 Pacific Standard Time

M 292.9824  R 12594

292.86 292.87 292.88 292.89 292.90 292.91
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

331.0

1.00e0 x8

M 330.9792  R 12106

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11948

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

331.0

1.00e0 x8

M 392.9760  R 12106

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11521

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

331.0

1.00e0 x8

M 330.9792  R 12319

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11469

380.83 380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

331.0

1.00e0 x8

M 392.9760  R 11521

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11299

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x8

M 330.9792  R 12138

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11764

380.83 380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

331.0

1.00e0 x8

M 392.9760  R 11914

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11312

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x8

M 454.9728  R 11392

454.79 454.80 454.81 454.82 454.83 454.84 454.85 454.86 454.87
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

331.0

1.00e0 x8

M 392.9760  R 12348

392.93 392.94 392.95 392.96 392.97 392.98 392.99 393.00
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

331.0

1.00e0 x8

M 430.9728  R 12107

430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99 431.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

331.0

1.00e0 x8
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M 454.9728  R 11762

454.92 454.93 454.94 454.95 454.96 454.97 454.98 454.99 455.00
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

331.0

1.00e0 x8

M 480.9696  R 11723

480.91 480.92 480.93 480.94 480.95 480.96 480.97 480.98 480.99
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

0.190

331.0

1.00e0 x8

M 430.9728  R 12142

430.98 430.99 431.00 431.01 431.02 431.03 431.04 431.05 431.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

331.0

1.00e0 x8

M 454.9728  R 11605

454.98 454.99 455.00 455.01 455.02 455.03 455.04 455.05 455.06 455.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

331.0

1.00e0 x8

M 480.9696  R 11389

480.98 480.99 481.00 481.01 481.02 481.03 481.04 481.05 481.06 481.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

331.0

1.00e0 x8

M 504.9696  R 11737

504.98 504.99 505.00 505.01 505.02 505.03 505.04 505.05 505.06 505.07
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

331.0

1.00e0 x8

M 516.9697  R 11821

516.98 516.99 517.00 517.01 517.02 517.03 517.04 517.05 517.06
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

331.0

1.00e0 x8

Final Report 21C0250 04/21/2021 Page 936 of 1923



Final Report 21C0250 04/21/2021 Page 937 of 1923



Final Report 21C0250 04/21/2021 Page 938 of 1923



Final Report 21C0250 04/21/2021 Page 977 of 1923



Final Report 21C0250 04/21/2021 Page 1016 of 1923



Final Report 21C0250 04/21/2021 Page 1017 of 1923



Resolution Check Report MassLynx 4.1 Page 1 of 2

Printed: Monday, March 01, 2021 11:12:38 Pacific Standard Time

M 292.9824  R 13127

292.86 292.87 292.88 292.89 292.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

517.0

1.00e0 x17

M 330.9792  R 12019

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

517.0

1.00e0 x17

M 380.9760  R 11823

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

517.0

1.00e0 x17

M 392.9760  R 12109

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

517.0

1.00e0 x17

M 430.9728  R 11968

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85 430.86
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

517.0

1.00e0 x17

M 330.9792  R 12628

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

517.0

1.00e0 x17

M 380.9760  R 11792

380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

517.0

1.00e0 x17

M 392.9760  R 11749

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 11629

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88 430.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 330.9792  R 12380

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

517.0

1.00e0 x17

M 380.9760  R 11961

380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

517.0

1.00e0 x17

M 392.9760  R 11737

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 11494

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88 430.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 454.9728  R 11737

454.80 454.81 454.82 454.83 454.84 454.85 454.86 454.87 454.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

517.0

1.00e0 x17

M 392.9760  R 12533

392.93 392.94 392.95 392.96 392.97 392.98 392.99 393.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

517.0

1.00e0 x17

M 430.9728  R 12226

430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99 431.00
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

517.0

1.00e0 x17
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M 454.9728  R 12406

454.92 454.93 454.94 454.95 454.96 454.97 454.98 454.99 455.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

517.0

1.00e0 x17

M 480.9696  R 12059

480.91 480.92 480.93 480.94 480.95 480.96 480.97 480.98 480.99
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

517.0

1.00e0 x17

M 430.9728  R 12502

430.98 430.99 431.00 431.01 431.02 431.03 431.04 431.05 431.06
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

517.0

1.00e0 x17

M 454.9728  R 12225

454.98 454.99 455.00 455.01 455.02 455.03 455.04 455.05 455.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

517.0

1.00e0 x17

M 480.9696  R 11993

480.98 480.99 481.00 481.01 481.02 481.03 481.04 481.05 481.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

517.0

1.00e0 x17

M 504.9696  R 11764

504.98 504.99 505.00 505.01 505.02 505.03 505.04 505.05 505.06 505.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

517.0

1.00e0 x17

M 516.9697  R 11934

516.98 516.99 517.00 517.01 517.02 517.03 517.04 517.05 517.06
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

0.075

517.0

1.00e0 x17
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M 292.9824  R 12736

292.81 292.82 292.83 292.84 292.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

292.8

1.00e0 x6

M 330.9792  R 12438

330.78 330.79 330.80 330.81 330.82 330.83 330.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

1.400

1.500

330.8

1.00e0 x6

M 380.9760  R 12531

380.74 380.75 380.76 380.77 380.78 380.79 380.80 380.81
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

380.8

1.00e0 x6

M 392.9760  R 12407

392.73 392.74 392.75 392.76 392.77 392.78 392.79 392.80
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

392.8

1.00e0 x6

M 430.9728  R 12658

430.69 430.70 430.71 430.72 430.73 430.74 430.75 430.76 430.77
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

430.7

1.00e0 x6

M 330.9792  R 13029

330.80 330.81 330.82 330.83 330.84 330.85 330.86
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

1.400

1.500

1.600

1.700

1.800

1.900

330.8

1.00e0 x6

M 380.9760  R 12563

380.77 380.78 380.79 380.80 380.81 380.82 380.83 380.84
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

380.8

1.00e0 x6

M 392.9760  R 12724

392.76 392.77 392.78 392.79 392.80 392.81 392.82 392.83
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

392.8

1.00e0 x6

M 430.9728  R 12690

430.73 430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

430.8

1.00e0 x6

M 330.9792  R 12255

330.80 330.81 330.82 330.83 330.84 330.85 330.86
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

1.400

1.500

1.600

1.700

1.800

1.900

330.8

1.00e0 x6

M 380.9760  R 12823

380.77 380.78 380.79 380.80 380.81 380.82 380.83 380.84
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

1.000

380.8

1.00e0 x6

M 392.9760  R 12286

392.76 392.77 392.78 392.79 392.80 392.81 392.82 392.83
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

392.8

1.00e0 x6

M 430.9728  R 12760

430.73 430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

430.8

1.00e0 x6

M 454.9728  R 12867

454.72 454.73 454.74 454.75 454.76 454.77 454.78 454.79 454.80
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

454.8

1.00e0 x6

M 392.9760  R 12531

392.86 392.87 392.88 392.89 392.90 392.91 392.92 392.93
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

392.9

1.00e0 x6

M 430.9728  R 12501

430.85 430.86 430.87 430.88 430.89 430.90 430.91 430.92
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

430.9

1.00e0 x6
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M 454.9728  R 12470

454.84 454.85 454.86 454.87 454.88 454.89 454.90 454.91 454.92
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

454.9

1.00e0 x6

M 480.9696  R 12540

480.83 480.84 480.85 480.86 480.87 480.88 480.89 480.90 480.91
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

480.9

1.00e0 x6

M 430.9728  R 12594

430.91 430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

431.0

1.00e0 x6

M 454.9728  R 12477

454.91 454.92 454.93 454.94 454.95 454.96 454.97 454.98 454.99
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

455.0

1.00e0 x6

M 480.9696  R 12378

480.90 480.91 480.92 480.93 480.94 480.95 480.96 480.97 480.98 480.99
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

480.9

1.00e0 x6

M 504.9696  R 12474

504.90 504.91 504.92 504.93 504.94 504.95 504.96 504.97 504.98 504.99
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

504.9

1.00e0 x6

M 516.9697  R 12806

516.89 516.90 516.91 516.92 516.93 516.94 516.95 516.96 516.97 516.98
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

516.9

1.00e0 x6
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M 292.9824  R 11576

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x12

M 330.9792  R 11948

330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

331.0

1.00e0 x12

M 380.9760  R 11602

380.78 380.79 380.80 380.81 380.82 380.83 380.84 380.85
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

1.000

331.0

1.00e0 x12

M 392.9760  R 11367

392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x12

M 430.9728  R 11536

430.75 430.76 430.77 430.78 430.79 430.80 430.81 430.82
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

0.475

331.0

1.00e0 x12

M 330.9792  R 11798

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

1.400

1.500

1.600

331.0

1.00e0 x12

M 380.9760  R 11904

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

331.0

1.00e0 x12

M 392.9760  R 11574

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x12

M 430.9728  R 11448

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85 430.86
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

331.0

1.00e0 x12

M 330.9792  R 11627

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

1.200

1.300

1.400

1.500

1.600

331.0

1.00e0 x12

M 380.9760  R 12051

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

331.0

1.00e0 x12

M 392.9760  R 11602

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

331.0

1.00e0 x12

M 430.9728  R 11631

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85 430.86
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

331.0

1.00e0 x12

M 454.9728  R 11876

454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84 454.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

331.0

1.00e0 x12

M 392.9760  R 12316

392.90 392.91 392.92 392.93 392.94 392.95 392.96 392.97
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

331.0

1.00e0 x12

M 430.9728  R 11820

430.89 430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

331.0

1.00e0 x12
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M 454.9728  R 11654

454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96 454.97
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x12

M 480.9696  R 11792

480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

331.0

1.00e0 x12

M 430.9728  R 12078

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03 431.04
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

331.0

1.00e0 x12

M 454.9728  R 12195

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

331.0

1.00e0 x12

M 480.9696  R 11494

480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

331.0

1.00e0 x12

M 504.9696  R 11820

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x12

M 516.9697  R 11691

516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03 517.04
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

0.095

331.0

1.00e0 x12
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Resolution Check Report MassLynx 4.1 Page 1 of 2

Printed: Monday, March 01, 2021 20:07:01 Pacific Standard Time

M 292.9824  R 12594

292.86 292.87 292.88 292.89 292.90 292.91
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

331.0

1.00e0 x8

M 330.9792  R 12106

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11948

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

331.0

1.00e0 x8

M 392.9760  R 12106

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11521

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

331.0

1.00e0 x8

M 330.9792  R 12319

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11469

380.83 380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

331.0

1.00e0 x8

M 392.9760  R 11521

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11299

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x8

M 330.9792  R 12138

330.86 330.87 330.88 330.89 330.90 330.91
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x8

M 380.9760  R 11764

380.83 380.84 380.85 380.86 380.87 380.88 380.89 380.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

331.0

1.00e0 x8

M 392.9760  R 11914

392.83 392.84 392.85 392.86 392.87 392.88 392.89 392.90
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x8

M 430.9728  R 11312

430.81 430.82 430.83 430.84 430.85 430.86 430.87 430.88
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x8

M 454.9728  R 11392

454.79 454.80 454.81 454.82 454.83 454.84 454.85 454.86 454.87
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

331.0

1.00e0 x8

M 392.9760  R 12348

392.93 392.94 392.95 392.96 392.97 392.98 392.99 393.00
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

331.0

1.00e0 x8

M 430.9728  R 12107

430.92 430.93 430.94 430.95 430.96 430.97 430.98 430.99 431.00
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

331.0

1.00e0 x8
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M 454.9728  R 11762

454.92 454.93 454.94 454.95 454.96 454.97 454.98 454.99 455.00
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

331.0

1.00e0 x8

M 480.9696  R 11723

480.91 480.92 480.93 480.94 480.95 480.96 480.97 480.98 480.99
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

0.190

331.0

1.00e0 x8

M 430.9728  R 12142

430.98 430.99 431.00 431.01 431.02 431.03 431.04 431.05 431.06
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

331.0

1.00e0 x8

M 454.9728  R 11605

454.98 454.99 455.00 455.01 455.02 455.03 455.04 455.05 455.06 455.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

331.0

1.00e0 x8

M 480.9696  R 11389

480.98 480.99 481.00 481.01 481.02 481.03 481.04 481.05 481.06 481.07
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

331.0

1.00e0 x8

M 504.9696  R 11737

504.98 504.99 505.00 505.01 505.02 505.03 505.04 505.05 505.06 505.07
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

331.0

1.00e0 x8

M 516.9697  R 11821

516.98 516.99 517.00 517.01 517.02 517.03 517.04 517.05 517.06
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

331.0

1.00e0 x8
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Printed: Tuesday, April 06, 2021 23:59:28 Pacific Daylight Time

M 292.9824  R 11338

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 11565

330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11338

380.78 380.79 380.80 380.81 380.82 380.83 380.84 380.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11210

392.77 392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11717

430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81 430.82
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 11495

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11714

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11375

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11118

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 11469

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11723

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11792

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11086

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 11272

454.76 454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11934

392.90 392.91 392.92 392.93 392.94 392.95 392.96 392.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11441

430.89 430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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Printed: Tuesday, April 06, 2021 23:59:28 Pacific Daylight Time

M 454.9728  R 11746

454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96 454.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 11574

480.87 480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11237

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03 431.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 11775

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 11764

480.95 480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 504.9696  R 11657

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 516.9697  R 12661

516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03 517.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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Printed: Wednesday, April 07, 2021 08:14:40 Pacific Daylight Time

M 292.9824  R 12376

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 12702

330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 12109

380.78 380.79 380.80 380.81 380.82 380.83 380.84 380.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 12317

392.77 392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 12218

430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81 430.82
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 12562

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 12107

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 12671

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11772

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 12378

330.83 330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 12723

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 12886

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 12048

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 13130

454.76 454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 12416

392.90 392.91 392.92 392.93 392.94 392.95 392.96 392.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 12440

430.89 430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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M 454.9728  R 13037

454.88 454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 12165

480.87 480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 12823

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 12595

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 12377

480.95 480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 504.9696  R 12794

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 516.9697  R 14289

516.94 516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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M 292.9824  R 11932

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 11848

330.81 330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11468

380.78 380.79 380.80 380.81 380.82 380.83 380.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11918

392.77 392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11576

430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 12136

330.83 330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11876

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11740

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11577

430.77 430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 330.9792  R 11961

330.83 330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 380.9760  R 11926

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 11574

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11737

430.77 430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 11520

454.76 454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 392.9760  R 12255

392.90 392.91 392.92 392.93 392.94 392.95 392.96 392.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 11934

430.89 430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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M 454.9728  R 12136

454.88 454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 11495

480.87 480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 430.9728  R 12254

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 454.9728  R 12112

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 480.9696  R 11765

480.95 480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 504.9696  R 11717

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9

M 516.9697  R 12345

516.94 516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1.100

331.0

1.00e0 x9
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Resolution Check Report MassLynx 4.1 Page 1 of 2

Printed: Friday, April 09, 2021 01:12:27 Pacific Daylight Time

M 292.9824  R 11399

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

331.0

1.00e0 x12

M 330.9792  R 11654

330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

331.0

1.00e0 x12

M 380.9760  R 11092

380.78 380.79 380.80 380.81 380.82 380.83 380.84 380.85
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

331.0

1.00e0 x12

M 392.9760  R 11656

392.77 392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

0.190

0.200

331.0

1.00e0 x12

M 430.9728  R 10869

430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81 430.82
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

0.180

0.190

0.200

331.0

1.00e0 x12

M 330.9792  R 11211

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

331.0

1.00e0 x12

M 380.9760  R 11493

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

0.475

331.0

1.00e0 x12

M 392.9760  R 11714

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

331.0

1.00e0 x12

M 430.9728  R 11627

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

331.0

1.00e0 x12

M 330.9792  R 11737

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

331.0

1.00e0 x12

M 380.9760  R 11469

380.81 380.82 380.83 380.84 380.85 380.86 380.87 380.88
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

331.0

1.00e0 x12

M 392.9760  R 11765

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

331.0

1.00e0 x12

M 430.9728  R 11261

430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x12

M 454.9728  R 11962

454.76 454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

331.0

1.00e0 x12

M 392.9760  R 11904

392.91 392.92 392.93 392.94 392.95 392.96 392.97 392.98
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

331.0

1.00e0 x12

M 430.9728  R 11684

430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

331.0

1.00e0 x12
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M 454.9728  R 11938

454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96 454.97
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

331.0

1.00e0 x12

M 480.9696  R 12048

480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

331.0

1.00e0 x12

M 430.9728  R 11654

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03 431.04
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

0.475

331.0

1.00e0 x12

M 454.9728  R 11963

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

331.0

1.00e0 x12

M 480.9696  R 11628

480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x12

M 504.9696  R 12170

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

331.0

1.00e0 x12

M 516.9697  R 12218

516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03 517.04
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

331.0

1.00e0 x12
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M 292.9824  R 11876

292.84 292.85 292.86 292.87 292.88 292.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

331.0

1.00e0 x12

M 330.9792  R 12077

330.82 330.83 330.84 330.85 330.86 330.87
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

331.0

1.00e0 x12

M 380.9760  R 12077

380.78 380.79 380.80 380.81 380.82 380.83 380.84 380.85
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

331.0

1.00e0 x12

M 392.9760  R 11740

392.77 392.78 392.79 392.80 392.81 392.82 392.83 392.84
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x12

M 430.9728  R 12965

430.74 430.75 430.76 430.77 430.78 430.79 430.80 430.81 430.82
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

331.0

1.00e0 x12

M 330.9792  R 12345

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

1.000

331.0

1.00e0 x12

M 380.9760  R 12084

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

0.475

331.0

1.00e0 x12

M 392.9760  R 12472

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

331.0

1.00e0 x12

M 430.9728  R 11792

430.77 430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

331.0

1.00e0 x12

M 330.9792  R 12316

330.84 330.85 330.86 330.87 330.88 330.89
0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

0.950

331.0

1.00e0 x12

M 380.9760  R 12598

380.81 380.82 380.83 380.84 380.85 380.86 380.87
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

331.0

1.00e0 x12

M 392.9760  R 11944

392.80 392.81 392.82 392.83 392.84 392.85 392.86 392.87
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

331.0

1.00e0 x12

M 430.9728  R 11940

430.77 430.78 430.79 430.80 430.81 430.82 430.83 430.84 430.85
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

331.0

1.00e0 x12

M 454.9728  R 12094

454.76 454.77 454.78 454.79 454.80 454.81 454.82 454.83 454.84
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

331.0

1.00e0 x12

M 392.9760  R 12107

392.90 392.91 392.92 392.93 392.94 392.95 392.96 392.97
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

331.0

1.00e0 x12

M 430.9728  R 12051

430.89 430.90 430.91 430.92 430.93 430.94 430.95 430.96 430.97
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

331.0

1.00e0 x12
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Resolution Check Report MassLynx 4.1 Page 2 of 2

Printed: Friday, April 09, 2021 08:39:24 Pacific Daylight Time

M 454.9728  R 12316

454.88 454.89 454.90 454.91 454.92 454.93 454.94 454.95 454.96 454.97
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

331.0

1.00e0 x12

M 480.9696  R 12377

480.87 480.88 480.89 480.90 480.91 480.92 480.93 480.94 480.95 480.96
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

331.0

1.00e0 x12

M 430.9728  R 12290

430.96 430.97 430.98 430.99 431.00 431.01 431.02 431.03
0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

0.450

331.0

1.00e0 x12

M 454.9728  R 12570

454.96 454.97 454.98 454.99 455.00 455.01 455.02 455.03 455.04
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

0.120

0.130

0.140

0.150

0.160

0.170

331.0

1.00e0 x12

M 480.9696  R 12548

480.95 480.96 480.97 480.98 480.99 481.00 481.01 481.02 481.03 481.04
0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

0.160

0.180

0.200

0.220

0.240

331.0

1.00e0 x12

M 504.9696  R 11933

504.95 504.96 504.97 504.98 504.99 505.00 505.01 505.02 505.03 505.04
0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

0.100

0.110

331.0

1.00e0 x12

M 516.9697  R 12993

516.94 516.95 516.96 516.97 516.98 516.99 517.00 517.01 517.02 517.03
0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

331.0

1.00e0 x12
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ANALYSIS SEQUENCE

Analysis STD ID CommentsISTD ID

Printed: 4/8/2021 11:41:01AM

Container OrderLab Number

SJC0474

AUTOSPEC01Instrument:
Calibration ID: EC00006

Sample Name

EM Voltage: 370

Element Column ID: 
Tune File: 

J3761
APR0521_1-5

11:23, 23:59, 08:14, 18:08Resolution check times : 

SJC0474-ICV1 QC 1 I005452CS3C1

SJC0474-RES1 QC 2 I008888ISCC1

BJC0518-BLK2 QC 3 I010342Blank

BJC0518-BS2 QC 4 I010342LCS

21C0250-04 1613B Dioxin A 01 5 I010342MW-VB3-031621

21C0250-05 1613B Dioxin A 01 6 I010342HCOO-B312-031621

21C0250-06 1613B Dioxin A 01 7 I010342MW-CP7-031621

21C0250-07 1613B Dioxin A 01 8 I010342MW-CP6-031621

21C0250-08 1613B Dioxin A 01 9 I010342MW-CP4-031621

SJC0474-CCV1 QC 10 I005452CS3C3

SJC0474-RES2 QC 11 I008888ISCC3

21C0250-10 1613B Dioxin A 01 12 I010342MW-CP2-031721

21C0250-11 1613B Dioxin A 01 13 I010342MW-CP2-031721-D

21C0250-12 1613B Dioxin A 01 14 I010342MW-CP3-031721

21C0250-13 1613B Dioxin A 01 15 I010342MW-CP1-031721

21C0250-14 1613B Dioxin A 01 16 I010342MW-C1/VB1-031721

21C0250-15 1613B Dioxin A 01 17 I010342MW-VB2-031721

21C0289-11 1613B Dioxin A 01 18 I010342T117-RB-20210318

21C0289-12 1613B Dioxin A 01 19 I010342T117-FB-20210318

SJC0474-CCV2 QC 20 I005452CS3C4

SJC0474-RES3 QC 21 I008888ISCC4

BJC0796-BLK1 QC 22 I010342Blank

Page 1 of 2seq_ARI_HRGCMS_Data.rpt
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ANALYSIS SEQUENCE

Analysis STD ID CommentsISTD ID

Printed: 4/8/2021 11:41:01AM

Container OrderLab Number

SJC0474

AUTOSPEC01Instrument:
Calibration ID: EC00006

Sample Name

EM Voltage: 370

Element Column ID: 
Tune File: 

J3761
APR0521_1-5

11:23, 23:59, 08:14, 18:08Resolution check times : 

BJC0796-BS1 QC 23 I010342LCS

BJC0796-BSD1 QC 24 I010342LCS Dup

21C0289-13 1613B Dioxin A 01 25 I010342T117-FW-B-20210318

21C0289-14 1613B Dioxin A 01 26 I010342T117-FW-S-20210318

21C0289-15 1613B Dioxin A 01 27 I010342T117-FWB-20210318

BJC0519-BLK1 QC 28 I010342Blank

BJC0519-BS1 QC 29 I010342LCS

BJC0519-BSD1 QC 30 I010342LCS Dup

21C0250-09 1613B Dioxin A 01 31 I010342MW-CP5-031621

SJC0474-CCV3 QC 32 I005452CS3C5

SJC0474-RES4 QC 33 I008888ISCC5

Page 2 of 2seq_ARI_HRGCMS_Data.rpt
Final Report 21C0250 04/21/2021 Page 1421 of 1923



Final Report 21C0250 04/21/2021 Page 1429 of 1923



ANALYSIS SEQUENCE

Analysis STD ID CommentsISTD ID

Printed: 4/9/2021  2:57:16PM

Container OrderLab Number

SJD0113

AUTOSPEC01Instrument:
Calibration ID: EC00006

Sample Name

EM Voltage: 370

Element Column ID: 
Tune File: 

J3761
APR0521_1-5

16:56, 01:12, 08:39Resolution check times : 

SJD0113-ICV1 QC 1 I005452CS3D2

SJD0113-RES1 QC 2 I008888ISCD2

21C0250-05 1613B Dioxin A 01 3 I010342HCOO-B312-031621

BJD0001-BLK1 QC 4 I010342Blank

BJD0001-BS1 QC 5 I010342LCS

BJD0001-SRM1 QC 6 I010342Reference

BJD0001-DUP1 QC 7 I010342Duplicate

21C0289-01 1613B Dioxin A 01 8 I010342T117-LTM1-20210318

21C0289-02 1613B Dioxin A 01 9 I010342T117-LTM2-20210318

21C0289-03 1613B Dioxin A 01 10 I010342T117-LTM3-20210318

SJD0113-CCV1 QC 11 I005452CS3D3

SJD0113-RES2 QC 12 I008888ISCD3

21C0289-04 1613B Dioxin A 01 13 I010342T117-LTM4-20210318

21C0289-05 1613B Dioxin A 01 14 I010342PERIM-1-LTM-20210318

21C0289-06 1613B Dioxin A 01 15 I010342PERIM-2-LTM-20210318

21C0289-07 1613B Dioxin A 01 16 I010342PERIM-3-LTM-20210318

21C0289-08 1613B Dioxin A 01 17 I010342PERIM-4-LTM-20210318

21C0289-09 1613B Dioxin A 01 18 I010342PERIM-5-LTM-20210318

21C0289-10 1613B Dioxin A 01 19 I010342T117-LTM103-20210318

SJD0113-CCV2 QC 20 I005452CS3D4

SJD0113-RES3 QC 21 I008888ISCD4

Page 1 of 1seq_ARI_HRGCMS_Data.rpt
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PROJECT NARRATIVE 
Basis for the Data Validation 
This report summarizes the results of data validation performed on groundwater and quality control 
(QC) sample data for the Lora Lake Lakeside GW Monitoring project. The dioxin data received full 
validation (EPA Stage 4). A complete list of samples is provided in the Sample Index. 

Analytical Resources in Tukwila, WA performed the analyses.  The analytical method and EcoChem 
project chemists are listed in the table below. 

ANALYSIS METHOD PRIMARY REVIEW SECONDARY REVIEW 
Dioxins EPA 1613B E. Clayton C. Ransom 

The data were reviewed using guidance and quality control criteria documented in the analytical 
methods; Port of Seattle Lora Lake Parcel, Remedial Investigation/Feasibility Study Work Plan (Floyd 
Snider February 11, 2011); National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) 
and Chlorinated Dibenzofurans (CDFs) Data Review (USEPA, September 2011); National Functional 
Guidelines for High Resolution Superfund Methods Data Review (USEPA, April 2016).   

EcoChem’s goal in assigning data assessment qualifiers is to assist in proper data interpretation.  If 
values are estimated (J or UJ), data may be used for site evaluation and risk assessment purposes 
but reasons for data qualification should be taken into consideration when interpreting sample 
concentrations.  If values are assigned an R or DNR, the data should not be used for any site 
evaluation purposes.  If values have no data qualifier assigned, then the data meet the data quality 
objectives as stated in the documents and methods referenced above. 

Data qualifier definitions, reason codes, and validation criteria are included as Appendix A.  A 
Qualified Data Summary Table is included in Appendix B.  Data Validation Worksheets will be kept 
on file at EcoChem, Inc.  A qualified laboratory electronic data deliverable (EDD) is also submitted 
with this report. 



Sample Index
 Lora Lake - Annual Lakeside GW Monitoring 2021

SDG SAMPLE ID LAB ID 1613B Dioxins
20J0389 MW-VB3-031621 21C0250-04 ✓
20J0389 HCOO-B312-031621 21C0250-05 ✓
20J0389 MW-CP7-031621 21C0250-06 ✓
20J0389 MW-CP6-031621 21C0250-07 ✓
20J0389 MW-CP4-031621 21C0250-08 ✓
20J0389 MW-CP5-031621 21C0250-09 ✓
20J0389 MW-CP2-031721 21C0250-10 ✓
20J0389 MW-CP2-031721-D 21C0250-11 ✓
20J0389 MW-CP3-031721 21C0250-12 ✓
20J0389 MW-CP1-031721 21C0250-13 ✓
20J0389 MW-C1/VB1-031721 21C0250-14 ✓
20J0389 MW-VB2-031721 21C0250-15 ✓

5/18/2021
15231-2 QDST_SI.xlsx Page 1 of 1 EcoChem, Inc.
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DATA VALIDATION REPORT 
Lora Lake - Annual Lakeside GW Monitoring 2021 

Dioxin/Furan Compounds by Method 1613B 

This report documents the review of analytical data from the analysis of groundwater samples and 
the associated laboratory and field quality control (QC) samples.  Samples were analyzed by 
Analytical Resources, Inc., Tukwila, Washington.  Refer to the SAMPLE INDEX for a complete list of 
samples. 

SDG NUMBER OF SAMPLES VALIDATION LEVEL 
21C0250 12 Groundwater EPA Stage 4 

DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

The initial calibration IICAL) summary forms were missing the low standard information for OCDD.  
The laboratory confirmed that this standard was used and that results were calculated using the 
correct response factor.  The data package was resubmitted with corrected ICAL summaries. 

EDD TO HARDCOPY VERIFICATION 

Sample results and related quality control data were received as an electronic data deliverable (EDD) 
and laboratory report.  The EDD was verified against the laboratory report (10%).  No errors were 
noted. 

TECHNICAL DATA VALIDATION 

The quality control (QC) requirements reviewed are summarized in the following table: 

✓ Sample Receipt, Preservation, and Holding Times 1 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
✓ System Performance and Resolution Checks 1 Field Duplicates  
✓ Initial Calibration (ICAL) ✓ Target Analyte List 
2 Calibration Verification  ✓ Reported Results 
2 Blanks (Laboratory and Field) 2 Compound Identification 
2 Labeled Compounds 1 Calculation Verification 
✓ Ongoing Precision and Recovery (OPR)   

✓ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 
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Calibration Verification 
Calibration verifications (CCAL) were analyzed at the beginning of each sequence as required.  With 
the exceptions noted below, compound concentrations fell within the acceptance limits specified in 
the method.  All ion ratios were acceptable.  The S/N ratio was greater than 10, as required, for all 
compounds.  All relative retention times for all target compounds met the required criteria. 

For the CCAL analyzed on 4/7/21 at 07:21, the CCAL recovery for 2,3,4,6,7,8-HxCDF was greater than 
the upper control limit.  The associated detected field sample results were estimated (J-5BH). 

For the CCAL analyzed on 4/7/21 at 17:15, the recovery for 1,2,3,4,6,7,8-HpCDF was greater than the 
upper control limit.  This analyte was not detected in the associated field samples; no data were 
qualified. 

Blanks 
To assess the impact of any blank contaminant on the reported sample results, an action level is 
established at five times (5x) the concentration reported in the blank.  If a contaminant is reported 
in an associated field sample and the concentration is less than the action level, the result is qualified 
as not detected (U-7).  No action is taken if the sample result is greater than the action level, or for 
non-detected results.   

For extraction batch, BJC0518, 1,2,3,4,6,7,8-HpCDD, OCDF, and OCDD were detected in the method 
blank.  Results for these compounds in the associated samples that were less than the 5x action levels 
were qualified as not-detected (U-7).   

For extraction batch, BJC0519, 1,2,3,4,6,7,8-HpCDF, OCDF, and OCDD were detected in the method 
blank.  Results for these compounds in the associated samples that were less than the 5x action levels 
were qualified as not-detected (U-7).   

Labeled Compounds 
The recoveries for some labeled compounds were less than the QAPP specified lower control limit 
of 70%.  The following results were estimated (J/UJ-13L) to indicate a potential low bias. 

SAMPLE ID LABELED COMPOUND  ASSOCIATED COMPOUNDS QUALIFIER 

HCOO-B312-031621 

13C-2,3,7,8-TCDF 2,3,7,8-TCDF UJ-13L 
13C-2,3,7,8-TCDD 2,3,7,8-TCDD UJ-13L 

13C-1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF UJ-13L 
13C-2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF UJ-13L 

13C-1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD UJ-13L 
13C-1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD UJ-13L 

13C-2,3,4,6,7,8-HxCDF 2,3,4,6,7,8-HxCDF UJ-13L 
13C-1,2,3,7,8,9-HxCDF 1,2,3,7,8,9-HxCDF UJ-13L 

13C-1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-HpCDF UJ-13L 
13C-OCDD OCDD, OCDF UJ-13L 
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Matrix Spike/Matrix Spike Duplicates 
Matrix spike/matrix spike duplicate analyses were not performed; they are not required by the 
method.  Accuracy was evaluated using the labeled compound and ongoing precision and recovery 
(OPR)/OPR duplicate recoveries.  Precision was evaluated using the OPR/OPR Dup and field duplicate 
relative percent difference (RPD) values. 

Field Duplicates 
The RPD control limit is 35% for results greater than 5x the reporting limit (RL).  For results less than 
5x the RL, the absolute difference between the sample and replicate must be less than the RL.   

One set of field duplicates was submitted:  MW-CP2-102720 and MW-CP2-102720-D.  All field 
precision criteria were met. 

Compound Identification 
The method requires the confirmation of 2,3,7,8-TCDF using an alternate GC column as the DB5 
column that is typically used cannot fully separate 2,3,7,8-TCDF from closely eluting non-target TCDF 
isomers.  The laboratory did not perform a second column confirmation; however, the laboratory 
uses an RTX-Dioxin2 column.  This column provides adequate resolution of the TCDF isomers as 
indicated by the acceptable peak to valley ratios.  Since the 2,3,7,8-TCDF resolution was acceptable, 
no confirmation was necessary. 

The laboratory assigned an "EMPC" flag to one or more analytes to indicate that the ion ratio criterion 
for positive identification was not met.  Since the ion abundance ratio is the primary identification 
criterion for high resolution mass spectroscopy, an outlier indicates that the reported result may be 
a false positive.  These “EMPC” flagged results were qualified as not detected (U-25) at the reported 
concentration.   

Calculation Verification 
Several results were verified by recalculation from the raw data.  No calculation or transcription errors 
were found. 

OVERALL ASSESSMENT 

As determined by this evaluation, the laboratory followed the specified analytical method.  With the 
exceptions noted above, accuracy was acceptable as demonstrated by the labeled compound and 
OPR/OPR Dup recoveries and precision was acceptable as demonstrated by the OPR/OPR Dup and 
field duplicate RPD values. 

Detection limits were elevated based on ion ratio outliers and method blank contamination. Results 
were estimated based on labeled compound recovery outliers and CCAL recovery outliers.  

All data, as qualified, are acceptable for use. 
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APPENDIX A 
 

DATA QUALIFIER DEFINITIONS 

REASON CODES 

AND CRITERIA TABLES 
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T:\Controlled Docs\Qualifiers & Reason Codes\NFG Qual Defs.doc 

DATA VALIDATION QUALIFIER CODES 
Based on National Functional Guidelines 

 
 

The following definitions provide brief explanations of the qualifiers assigned to results in the 
data review process. 

 

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. 

NJ The analysis indicates the presence of an analyte that 
has been “tentatively identified” and the associated 
numerical value represents the approximate 
concentration. 

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.  

The following is an EcoChem qualifier that may also be assigned during the data review process:

DNR Do not report; a more appropriate result is reported 
from another analysis or dilution. 
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DATA QUALIFIER REASON CODES 

Group Code Reason for Qualification 

Sample Handling 1 
Improper Sample Handling or Sample Preservation (i.e., headspace, cooler 
temperature, pH, summa canister pressure); Exceeded Holding Times 

Instrument Performance 

24 
Instrument Performance (i.e., tune, resolution, retention time window, endrin 
breakdown, lock-mass) 

5A Initial Calibration (RF, %RSD, r2) 

5B 
Calibration Verification (CCV, CCAL; RF, %D, %R) 
Use bias flags (H,L)1 where appropriate 

5C 
Initial Calibration Verification (ICV %D, %R) 
Use bias flags (H,L)1 where appropriate 

Blank Contamination 

6 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.) 

7 
Lab Blank Contamination (i.e., method blank, instrument blank, etc.) 
Use low bias flag (L)1 for negative instrument blanks 

Precision and Accuracy 

8 
Matrix Spike (MS and/or MSD) Recoveries 
Use bias flags (H,L)1 where appropriate 

9 Precision (all replicates:  LCS/LCSD, MS/MSD, Lab Replicate, Field Replicate) 

10 
Laboratory Control Sample Recoveries (a.k.a. Blank Spikes) 
Use bias flags (H,L)1 where appropriate 

12 
Reference Material 
Use bias flags (H,L)1 where appropriate 

13 
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards) 
Use bias flags (H,L)1 where appropriate 

Interferences 

16 ICP/ICP-MS Serial Dilution Percent Difference 

17 
ICP/ICP-MS Interference Check Standard Recovery 
Use bias flags (H,L)1 where appropriate 

19 Internal Standard Performance (i.e., area, retention time, recovery) 

22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix) 

23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides) 

Identification and 
Quantitation 

2 Chromatographic pattern in sample does not match pattern of calibration standard 

3 2nd column confirmation (RPD or %D) 

4 Tentatively Identified Compound (TIC) (associated with NJ only) 

20 Calibration Range or Linear Range Exceeded 

25 Compound Identification (i.e., ion ratio, retention time, relative abundance, etc.) 

Miscellaneous 

11 
A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc.  Associated with “R” and “DNR” only) 

14 Other (See DV report for details) 

26 Method QC information not provided 

1 H = high bias indicated 

  L = low bias indicated 
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DATA QUALIFIER REASON CODES 

Group Code Reason for Qualification 

Sample Handling 1 
Improper Sample Handling or Sample Preservation (i.e., headspace, cooler 
temperature, pH, summa canister pressure); Exceeded Holding Times 

Instrument Performance 

24 
Instrument Performance (i.e., tune, resolution, retention time window, endrin 
breakdown, lock-mass) 

5A Initial Calibration (RF, %RSD, r2) 

5B 
Calibration Verification (CCV, CCAL; RF, %D, %R) 
Use bias flags (H,L)1 where appropriate 

5C 
Initial Calibration Verification (ICV %D, %R) 
Use bias flags (H,L)1 where appropriate 

Blank Contamination 

6 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.) 

7 
Lab Blank Contamination (i.e., method blank, instrument blank, etc.) 
Use low bias flag (L)1 for negative instrument blanks 

Precision and Accuracy 

8 
Matrix Spike (MS and/or MSD) Recoveries 
Use bias flags (H,L)1 where appropriate 

9 Precision (all replicates:  LCS/LCSD, MS/MSD, Lab Replicate, Field Replicate) 

10 
Laboratory Control Sample Recoveries (a.k.a. Blank Spikes) 
Use bias flags (H,L)1 where appropriate 

12 
Reference Material 
Use bias flags (H,L)1 where appropriate 

13 
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards) 
Use bias flags (H,L)1 where appropriate 

Interferences 

16 ICP/ICP-MS Serial Dilution Percent Difference 

17 
ICP/ICP-MS Interference Check Standard Recovery 
Use bias flags (H,L)1 where appropriate 

19 Internal Standard Performance (i.e., area, retention time, recovery) 

22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix) 

23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides) 

Identification and 
Quantitation 

2 Chromatographic pattern in sample does not match pattern of calibration standard 

3 2nd column confirmation (RPD or %D) 

4 Tentatively Identified Compound (TIC) (associated with NJ only) 

20 Calibration Range or Linear Range Exceeded 

25 Compound Identification (i.e., ion ratio, retention time, relative abundance, etc.) 

Miscellaneous 

11 
A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc.  Associated with “R” and “DNR” only) 

14 Other (See DV report for details) 

26 Method QC information not provided 

1 H = high bias indicated 

  L = low bias indicated 

 



DATA VALIDATION CRITERIA Table:  HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 1 of 4

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance
Reason 
Code

Discussion and Comments

Sample Handling

Cooler/Storage 
Temperature
Preservation

Waters/Solids ≤ 6°C & in the dark
Tissues <-10°C & in the dark

Preservation Aqueous: If Cl2 is present Thiosulfate must 
be added and if pH > 9 it must be adjusted to 7 - 9

NFG (1)

Method(2)

J(pos)/R(ND) if thiosulfate not added if Cl2 present;
J(pos)/UJ(ND) if pH not adjusted

J(pos)/UJ(ND) if temp > 20°C
1 EcoChem PJ, see TM-05

Holding Time
If properly stored, 1 year or:

Extraction (all matrices): 30 days from collection
Analysis (all matrices): 45 days from extraction

NFG (1)

Method(2)

If not properly stored or HT exceedance:
J(pos)/UJ(ND)

1

EcoChem PJ, see TM-05
Gross exceedance = > 1 year 2011 NFG

Note:  Under CWA, SDWA, and RCRA the HT for H2O is 7 
days.

Instrument Performance

Mass Resolution
(Tuning)

PFK (Perfluorokerosene)
≥10,000 resolving power at m/z 304.9824.
Exact mass of m/z 380.9760 w/in 5 ppm of
theoretical value (380.97410 to 380.97790) .

Analyzed prior to ICAL and at the start and end of each 
12 hr. shift.

NFG (1)

Method (2)

R(pos/ND) all analytes in all samples
associated with the tune

24 Notify PM

Windows Defining 
Mix

Peaks for first and last eluters must be within established 
retention time windows for

each selector group (chlorination level)

NFG (1)

Method (2)

If peaks are not completely within windows (clipped):
If natives are ok, J(pos)/UJ(ND) homologs (Totals)

If natives are affected, R all results for that selector group
24 Notify PM

Column Performance 
Mix

Both mixes must be analyzed before ICAL and CCAL
Valley < 25% (valley = (x/y)*100%)
where x = ht. of TCDD (or TCDF) &  

y = baseline to bottom of valley
For all isomers eluting near  the 2378-TCDD (TCDF) peak

(TCDD only for 8290)

NFG (1)

Method (2) J(pos) if valley > 25% 24
EcoChem PJ, see TM-05, Rev. 2;

Note:  TCDF is evaluated only if second column 
confirmation is performed

Initial Calibration
Sensitivity

S/N ratio > 10 for all native and labeled compounds in 
CS1 std.

NFG (1)

Method (2) If <10, elevate Det. Limit or R(ND) 5A

Initial Calibration
Selectivity

Ion Abundance ratios within QC limits
(Table 8 of method 8290)

(Table 9 of method 1613B)

NFG (1)

Method (2)

If 2 or more ion ratios are out for
one compound in ICAL, J(pos)

5A EcoChem PJ, see TM-05, Rev. 2

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

T:\aa_EcoChem Controlled Docs\EcoChem Default Criteria Tables\EcoChem Dioxin HRMS_Rev4.xlsxDioxin HRMS Copyright 2014 EcoChem, Inc.



DATA VALIDATION CRITERIA Table:  HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 2 of 4

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance
Reason 
Code

Discussion and Comments

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Instrument Performance (continued)

%RSD < 20% for native compounds
%RSD <30% for labeled compounds

(%RSD < 35% for labeled compounds under 1613b)

NFG (1)

Method (2) J(pos) natives if %RSD > 20%  

Absolute RT of 13C12-1234-TCDD
 >25 min on DB5 & >15 min on DB-225

NFG (1)

Method (2) Narrate, no action EcoChem PJ, see TM-05, Rev. 2

Continuing 
Calibration

(Prior to each 12 hr. 
shift)

Sensitivity

S/N ratio for CS3 standard > 10
NFG (1)

Method (2) If <10, elevate Det. Limit or R(ND) 5B

Continuing 
Calibration

(Prior to each 12 hr. 
shift)

Selectivity

Ion Abundance ratios within QC limits
(Table 8 of method 8290)

(Table 9 of method 1613B)

NFG (1)

Method (2)

For congener with ion ratio outlier, J(pos) natives in all samples 
associated with CCAL.  No action for labeled congener ion ratio 

outliers.
25 EcoChem PJ, see TM-05

%D+/-20% for native compounds
%D +/-30% for labeled compounds

(Must meet limits in Table 6, Method 1613B)

If %D in the closing CCAL are within 25%/35%, the mean 
RF from the two CCAL may be used to calculate samples

(Section 8.3.2.4 of 8290).

NFG (1)

Method (2)

Labeled compounds:
Narrate, no action.

Native compounds: 
1613: J(pos)/UJ(ND)if %D is outside Table 6 limits

J(pos)/R(ND) if %D is +/-75% of Table 6 limits

8290: J(pos)/UJ(ND) if %D = 20% - 75%
          J(pos)/R(ND) if %D > 75%

5B (H,L)3

Absolute RT of 13C12-1234-TCDD and
13C12-123789-HxCDD should be ± 15 seconds of ICAL 

RRT for all other compounds must meet
criteria listed in Table 2 Method 1316.

NFG (1)

Method (2) Narrate, no action 5B EcoChem PJ, see TM-05

Blank Contamination

Method Blank (MB)
MB: One per matrix per batch of (of ≤ 20 samples)

No detected compounds > RL
U(pos) if result is < 5X action level. 7

Field Blank (FB)
FB: frequency as per QAPP

No detected compounds > RL
U(pos) if result is < 5X action level. 6

5A

Hierarchy of blank review:
#1 - Review MB, qualify as needed
#2 - Review FB , qualify as needed

NFG (1)

Method (2)

Initial Calibration
(Minimum 5 stds.)

Stability

Continuing 
Calibration

(Prior to each 12 hr. 
shift)

Stability
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DATA VALIDATION CRITERIA Table:  HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 3 of 4

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance
Reason 
Code

Discussion and Comments

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Precision and Accuracy

MS/MSD
(recovery)

MS/MSD not typically required for HRMS analyses.
If lab analyzes MS/MSD then one set per matrix

per batch (of ≤ 20 samples)
Use most current laboratory control limits 

EcoChem standard policy

J(pos) if both %R > UCL - high bias
J(pos)/UJ(ND) if both %R < LCL - low bias

J(pos)/R(ND) if both %R < 10% - very low bias
J(pos)/UJ(ND) if one > UCL & one < LCL, with no bias

PJ if only one %R outlier

8 (H,L)3

No action if only one spike %R is outside criteria.
No action if parent concentration is >4x

the amount spiked.

Qualify parent sample only unless other QC indicates 
systematic problems.

MS/MSD
(RPD)

MS/MSD not typically required for HRMS analyses.
If lab analyzes MS/MSD then one set per matrix

per batch (of ≤ 20 samples)
Use most current laboratory control limits 

EcoChem standard policy J(pos) in parent sample if RPD > CL 9 Qualify parent sample only.

LCS
(or OPR)

One per lab batch (of ≤ 20 samples)
Use most current laboratory control limits 

or
Limits from Table 6 of 1613B

NFG (1)

Method (2)

J(pos) if %R > UCL - high bias
J(pos)/UJ(ND) if %R < LCL - low bias

J(pos)/R(ND) if %R < 10% - very low bias
10 (H,L)3

No action if only one spike %R is outside
criteria, when LCSD is analyzed.

Qualify all associated samples.

LCS/LCSD
(RPD)

LCSD not typically required for HRMS analyses.
One set per matrix and batch of 20 samples

RPD < 35%

Method (2)

Ecochem standard policy
J(pos) assoc. compound in all samples if RPD > CL 9 Qualify all associated samples.

Lab Duplicate
(RPD)

Lab Dup not typically required for HRMS analyses.
One per lab batch (of ≤ 20 samples)

Use most current laboratory control limits 
EcoChem standard policy J(pos)/UJ(ND) if RPD > CL 9

Labeled Compounds
(Internal Standards)

Added to all samples
%R = 40% - 135% in all samples 8290

%R must meet limits in Table 7 Method 1613B

NFG (1)

Method (2)

J(pos) if %R > UCL - high bias
J(pos)/UJ(ND) if %R < LCL - low bias

J(pos)/R(ND) if %R < 10% - very low bias
13 (H,L)3

Field Duplicates

Solids:  RPD <50%
OR difference < 2X RL (for results < 5X RL)

Aqueous: RPD <35%
OR difference < 1X RL (for results < 5X RL)

EcoChem standard policy
Narrate and qualify if required by project

9 Use professional judgment 
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DATA VALIDATION CRITERIA Table:  HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 4 of 4

QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance
Reason 
Code

Discussion and Comments

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Compound ID and Calculation

Quantitation/
Identification

All ions for each isomer must maximize within ± 2 
seconds.

S/N ratio >2.5
Ion ratios must meet criteria listed in Table 8 Method 

8290,
or Table 9 of 1613B;  RRTs w/in limits in Table 2 of 1613B

NFG (1)

Method (2)

Narrate in report; qualify if necessary
NJ(pos) for retention time  outliers.

U(pos) for ion ratio outliers.
25 EcoChem PJ, see TM-05

EMPC
(estimated maximum 

possible 
concentration)

If quantitation identification criteria are not met, 
laboratory should report an EMPC value.

NFG (1)

Method (2)

If laboratory correctly reported an EMPC value, qualify the 
native compound U(pos) to indicate that the value is a 

detection limit and  qualify total homolog groups J (pos)
25 Use professional judgment  See TM-18

Interferences from chlorodiphenyl ether compounds
NFG (1)

Method (2) J(pos)/UJ(ND) if present 23 See TM-16

Lock masses must not deviate ± 20%
from values in Table 8 of 1613B

Method (2) J(pos)/UJ(ND) if present 24 See TM-17

Second Column 
Confirmation

All 2,3,7,8-TCDF hits must be confirmed on a DB-225
(or equiv) column.  All QC criteria must also be met

for the confirmation analysis. NFG (1)

Method (2)

Report the DB-225 value.
If not performed use PJ.

3
DNR-11 DB5 result if both results from both columns are 

reported.
EcoChem PJ, see TM-05

Calculation Check Check 10% of field & QC sample results EcoChem standard policy Contact laboratory for resolution and/or corrective action na Full data validation only.

Electronic Data Deliverable (EDD)

Verification of EDD to 
hardcopy data

EcoChem verify @ 10% unless problems noted; then 
increase level up  to 100% for next several packages.

Depending on scope of problem, correct at EcoChem (minor 
issues) to resubmittal by laboratory (major issues).

na
EcoChem Project Manager and/or Database Administrator 
will work with lab to provide long-term corrective action.

Dilutions, Re-
extractions and/or 

Reanalyses
Report only one result per analyte Standard reporting policy Use "DNR" to flag results that will not be reported. 11

(pos) - positive (detected) results; (ND) - not detected results

1 National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) & Chlorinated Dibenzofurans (CDFs) Data Review, September 2011
2

2 EPA Method 1613, Rev.B, Tetra-through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGS/HRMS, October 1994
3 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS), USEPA SW-846, Method 8290

Interferences
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Qualified Data Summary Table
Lora Lake - Annual Lakeside GW Monitoring 2021

SAMPLE ID LAB ID METHOD ANALYTE RESULT UNITS LAB QUAL
DV 

QUAL
DV 

CODE
MW-VB3-031621 21C0250-04 EPA 1613B 1,2,3,7,8-PeCDD 0.51 pg/L EMPC, J U 25
MW-VB3-031621 21C0250-04 EPA 1613B 1,2,3,4,6,7,8-HpCDD 1.25 pg/L EMPC, J, B U 25
MW-VB3-031621 21C0250-04 EPA 1613B 1,2,3,4,6,7,8-HpCDF 1.24 pg/L EMPC, J, B U 25
MW-VB3-031621 21C0250-04 EPA 1613B 1,2,3,4,7,8,9-HpCDF 0.68 pg/L EMPC, J U 25
MW-VB3-031621 21C0250-04 EPA 1613B OCDF 23.3 pg/L B U 7
MW-VB3-031621 21C0250-04 EPA 1613B OCDD 9.72 pg/L J, B U 7
HCOO-B312-031621 21C0250-05 EPA 1613B 2,3,7,8-TCDF 4.22 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 2,3,7,8-TCDD 2.89 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 1,2,3,7,8-PeCDF 4.27 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 2,3,4,7,8-PeCDF 4.39 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 1,2,3,4,6,7,8-HpCDD 6.85 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 1,2,3,7,8-PeCDD 3.16 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B OCDF 117 pg/L EMPC, B UJ 13L,25
HCOO-B312-031621 21C0250-05 EPA 1613B 2,3,4,6,7,8-HxCDF 5.20 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 1,2,3,7,8,9-HxCDF 6.79 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B 1,2,3,4,7,8,9-HpCDF 6.37 pg/L U UJ 13L
HCOO-B312-031621 21C0250-05 EPA 1613B OCDD 16.4 pg/L U UJ 13L
MW-CP7-031621 21C0250-06 EPA 1613B OCDF 25.4 pg/L B U 7
MW-CP7-031621 21C0250-06 EPA 1613B OCDD 10.5 pg/L J, B U 7
MW-CP6-031621 21C0250-07 EPA 1613B OCDF 15.3 pg/L J, B U 7
MW-CP4-031621 21C0250-08 EPA 1613B 1,2,3,4,7,8-HxCDF 0.66 pg/L EMPC, J U 25
MW-CP4-031621 21C0250-08 EPA 1613B OCDF 18.2 pg/L J, B U 7
MW-CP4-031621 21C0250-08 EPA 1613B OCDD 5.92 pg/L J, B U 7
MW-CP5-031621 21C0250-09 EPA 1613B 1,2,3,4,6,7,8-HpCDD 2.12 pg/L EMPC, J, B U 25
MW-CP5-031621 21C0250-09 EPA 1613B 1,2,3,4,6,7,8-HpCDF 1.26 pg/L EMPC, J, B U 25
MW-CP5-031621 21C0250-09 EPA 1613B 1,2,3,7,8-PeCDF 1.07 pg/L EMPC, J U 25
MW-CP5-031621 21C0250-09 EPA 1613B OCDD 10.6 pg/L EMPC, J, B U 25
MW-CP5-031621 21C0250-09 EPA 1613B OCDF 24.8 pg/L B U 7
MW-CP2-031721 21C0250-10 EPA 1613B OCDF 12.0 pg/L EMPC, J, B U 25
MW-CP2-031721 21C0250-10 EPA 1613B OCDD 6.64 pg/L J, B U 7
MW-CP2-031721-D 21C0250-11 EPA 1613B 1,2,3,7,8-PeCDF 0.94 pg/L EMPC, J U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B 1,2,3,7,8-PeCDD 0.50 pg/L EMPC, J U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B 1,2,3,4,6,7,8-HpCDF 0.94 pg/L EMPC, J, B U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B 2,3,4,7,8-PeCDF 0.69 pg/L EMPC, J U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B 1,2,3,4,6,7,8-HpCDD 0.62 pg/L EMPC, J, B U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B 1,2,3,4,7,8-HxCDD 0.66 pg/L EMPC, J U 25
MW-CP2-031721-D 21C0250-11 EPA 1613B OCDF 6.36 pg/L J, B U 7
MW-CP2-031721-D 21C0250-11 EPA 1613B OCDD 3.10 pg/L J, B U 7
MW-CP3-031721 21C0250-12 EPA 1613B 1,2,3,4,6,7,8-HpCDD 0.70 pg/L J, B U 7
MW-CP3-031721 21C0250-12 EPA 1613B 1,2,3,4,6,7,8-HpCDF 1.13 pg/L EMPC, J, B U 25
MW-CP3-031721 21C0250-12 EPA 1613B OCDF 24.3 pg/L EMPC, B U 25

5/18/2021
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Qualified Data Summary Table
Lora Lake - Annual Lakeside GW Monitoring 2021

SAMPLE ID LAB ID METHOD ANALYTE RESULT UNITS LAB QUAL
DV 

QUAL
DV 

CODE
MW-CP3-031721 21C0250-12 EPA 1613B OCDD 9.26 pg/L J, B U 7
MW-CP1-031721 21C0250-13 EPA 1613B 1,2,3,4,6,7,8-HpCDF 0.62 pg/L EMPC, J, B U 25
MW-CP1-031721 21C0250-13 EPA 1613B OCDD 6.64 pg/L EMPC, J, B U 25
MW-CP1-031721 21C0250-13 EPA 1613B OCDF 18.8 pg/L J, B U 7
MW-C1/VB1-031721 21C0250-14 EPA 1613B 1,2,3,4,6,7,8-HpCDD 2.16 pg/L J, B U 7
MW-C1/VB1-031721 21C0250-14 EPA 1613B 2,3,4,7,8-PeCDF 0.49 pg/L EMPC, J U 25
MW-C1/VB1-031721 21C0250-14 EPA 1613B OCDF 28.9 pg/L EMPC, B U 25
MW-C1/VB1-031721 21C0250-14 EPA 1613B OCDD 10.8 pg/L J, B U 7
MW-VB2-031721 21C0250-15 EPA 1613B 1,2,3,4,6,7,8-HpCDD 1.32 pg/L EMPC, J, B U 25
MW-VB2-031721 21C0250-15 EPA 1613B OCDF 9.61 pg/L J, B U 7
MW-VB2-031721 21C0250-15 EPA 1613B OCDD 7.27 pg/L J, B U 7
MW-VB2-031721 21C0250-15 EPA 1613B 2,3,4,6,7,8-HxCDF 1.30 pg/L J J 5BH

5/18/2021
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Figure C.1
Wildlife Barrier Inspection Locations

Compliance Monitoring Plan
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Wildlife barrier inspection locations are placed
   at 150-foot intervals.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Orthoimagery obtained from Nearmap, 2020.
 · Coordinates in North American Datum of 1983
   High Accuracy Reference Network.
   State Plane Coordinate System, Washington
   North Zone, in units of Survey Feet.
   Map Projection =  Lambert Conformal Conic.
Abbreviation:
WSDOT = Washington State Department of
                 Transportation

Legend

;; Inspection Station
Wildlife Barrier Extent
Temporary Clean Soil Cover Extent
Tax Parcel Boundary

¹0 120 24060
Scale in Feet

Revised – May 2020

Location Name Eastings Northings Location Name Eastings Northings

DMCA 01 1273178.823 174650.3331 LLA 07 1272202.405 174502.7812

DMCA 02 1273181.617 174782.756 LLA 08 1272101.682 174552.92

DMCA 03 1273333.937 174855.47 LLA 09 1271951.716 174556.1063

DMCA 04 1273531.067 174880.8695 LLA 10 1271912.402 174665.6022

DMCA 05 1273502.63 174737.1308 LLA 11 1271915.219 174815.5757

DMCA 06 1273497.511 174588.8075 LLA 12 1272008.979 174876.8551

DMCA 07 1273395.631 174522.2635 LLA 13 1272158.835 174883.4245

DMCA 08 1273312.103 174450.6122 LLA 14 1272307.767 174891.8835

DMCA 09 1273175.863 174508.1772 LLA 15 1272454.414 174871.7565

DMCA 10 1273263.568 174560.045 LLA 16 1272603.857 174865.2233

DMCA 11 1273393.626 174631.1527 LLA 17 1272750.559 174854.2369

DMCA 12 1273275.089 174721.8078 LLA 18 1272299.096 174425.998

DMCA 13 1273402.654 174777.8207 LLA 19 1272437.892 174564.2488

LLA 01 1272702.08 174709.7362 LLA 20 1272535.137 174669.9707

LLA 02 1272613.965 174588.3852 LLA 21 1272238.553 174636.8022

LLA 03 1272534.938 174461.1134 LLA 22 1272381.755 174719.5454

LLA 04 1272448.327 174338.9419 LLA 23 1272596.313 174778.1005

LLA 05 1272311.779 174314.461 LLA 24 1272039.214 174709.3556

LLA 06 1272204.592 174358.6236 LLA 25 1272198.139 174789.68



Lora Lake Apartments Site 

2021 Annual Compliance  
Monitoring Report 

 

Appendix C  
Soil Cap and Wildlife Barrier  

Inspection Logs and Photographs 

Attachment C.1 
Lora Lake Apartments Parcel  

Inspection Log and Photographs 

  



Lora Lake Apartments Site

En
gi

ne
er

ed
 

su
rfa

ce
 

ch
ar

ac
te

ris
tic

s 
co

nd
iti

on
 

co
m

pr
om

ise
d

Ex
po

se
d 

un
de

rly
in

g 
so

il

Lo
ss

 o
f b

ar
rie

r 
m

at
er

ia
l

Do
w

n-
slo

pe
 

m
ov

em
en

t o
f 

ba
rr

ie
r m

at
er

ia
l

Pr
es

en
ce

 o
f d

eb
ris

 
on

 b
ar

rie
r s

ur
fa

ce

Su
bs

ta
nt

ia
l p

la
nt

 
gr

ow
th

Go
od

Fa
ir

Po
or

Ye
s

No

LLA 01 L1 x x Photo to the southwest
LLA 02 L2 x x
LLA 03 L2, L3 x x
LLA 04 L,3, L4 x x
LLA 05 L5, L6 x x x
LLA 06 L5, L6 x x x
LLA 07 L7 x x
LLA 08 L7, L8 x x x
LLA 09 L8, L9 x x x
LLA 10  L9 x x
LLA 11 L10 x x x x x
LLA 12 L10, L11 x x x x
LLA 13 L11 x x
LLA 14 L12 x x
LLA 15 L1, L12 x x x
LLA 16 L 1 x x x Photo to the southwest
LLA 17 L1 x x x Photo to the southwest
LLA 18 L10 x x x Animal activity, exposed lining
LLA 19 L13 x x
LLA 20 L13 x x
LLA 21 L10 x x x Animal activity, exposed lining
LLA 22 L4 x x x

LLA 23 L2 x x
Photo taken at LLA 23 to the 
northwest

LLA 24 L14 x x
LLA 25 L5, L6 x x x Near 18' by 30' area of exposed soil

Near 18' by 30' area of exposed soil

Animal activity, exposed lining

Lora Lake Apartments Temporary Cap Inspection Form

Monitoring 
Station

Check all that apply Overall Condition of Barrier Repair Needed

Comments/ObservationsPhoto Number
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 October 2021  

 

 

Photograph 1. East property line photographed from the north to the south including stations 
LLA 01, LLA 15, LLA 16, and LLA 17. 

 

Photograph 2. Stations LLA 02, LLA 03, and LLA 23 at the northwest corner of the property with 
some plant overgrowth. 
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Photograph 3. Minimal plant overgrowth at the north border, including stations LLA 03 and 
LLA 04. 

 

Photograph 4. Good cap condition at stations LLA 04 and LLA 22 photographed from the 
north boundary. 
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Photograph 5. Ground conditions requiring repair to address loss of barrier material at 
stations LLA 05, LLA 06, and LLA 25. 

 

Photograph 6. Large 18’ by 30’ area of loss of barrier material at stations LLA 05, LLA 06, and 
LLA 25. 
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Photograph 7. Fair cap condition at stations LLA 07 and LLA 08. 

 

Photograph 8. Substantial plant overgrowth along the west border including stations LLA 08 
and LLA 09.  
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Photograph 9. Southwest corner of the site near stations LLA 09 and LLA 10; 
substantial plant overgrowth noted at LLA 09. 

 

Photograph 10. Exposed soil and loss of barrier material near stations LLA 11, LLA 
12, LLA 18, and LLA 21.  
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Photograph 11. Fair cap conditions on the slope of the east boundary between stations LLA 12 
and LLA 13. 

 

Photograph 12. Fair cap conditions at the east end of the site near stations LLA 14 and LLA 15. 
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Photograph 13. Fair cap conditions near stations LLA 19 and LLA 20. 

 

Photograph 14. Fair cap conditions near station LLA 24.  
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DMCA 01 D1, D2, D3 x x x
DMCA 02 D2 x x Photo taken to the north
DMCA 03 D4 x x
DMCA 04 D5 x x Debris previously removed by Port
DMCA 05 D6 x x Debris previously removed by Port
DMCA 06 D6 x x Debris previously removed by Port
DMCA 07 D7 x x
DMCA 08 D7 x x
DMCA 09 D1, D8 x x x Fallen leaves and branches
DMCA 10 D1 x x Photo taken to the south
DMCA 11 D9 x x Photo taken t the north
DMCA 12 D2 x x
DMCA 13 D9 x x Photo taken to the north

DMCA Wildlife Barrier Inspection Form

Monitoring 
Station

Check all that apply Overall Condition of Barrier Repair Needed

Comments/ObservationsPhoto Number
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Photograph 1. East border of the DMCA photographed to the south to include stations 
DMCA 01, DMCA 09, and DMCA 10. 

 

Photograph 2. East border of the DMCA photographed to the north to include stations 
DMCA 01, DMCA 02, and DMCA 12. 
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Photograph 3. East border of the DMCA photographed to the east near station DMCA 01. 

 

Photograph 4. North edge of DMCA cap near station DMCA 03.  
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Photograph 5. Good cap conditions at the northeast corner of the DMCA at station DMCA 04 
where previously noted debris was addressed by the Port.  

 

Photograph 6. Good cap conditions along the east boundary of the DMCA near stations 
DMCA 05 and DMCA 06 where previously noted debris was addressed by the Port. 
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Photograph 7. Good cap conditions along the southeast boundary of the DMCA near stations 
DMCA 07 and DMCA 08.  

 

Photograph 8. Area underneath large tree, near station DMCA 09, requiring removal of debris. 
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Photograph 9. Good cap conditions at stations DMCA 11 and DMCA 13 captured 
from the southeast corner of the DMCA. 
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5309 Shilshole Avenue NW 

Suite 200 

Seattle, WA  98107 

206.789.9658 phone 

206.789.9684 fax 

 

esassoc.com 

 

memorandum 

date January 26, 2021  

to Stacy Heilgeist, Port of Seattle 

cc Megan King, Floyd Snider 

from Sona Greenberg 

subject Plant Replacement Inspection Report for Lora Lake Season 2, Year 0 

 
On January 12, 2021 P&G Landscaping completed their plant replacement work based on the Plant/Seed 
Maintenance Punchlist issued by Port of Seattle on December 21, 2020. ESA inspected the replacement plants 
and took field photos on January 21, 2021. A summary of remaining issues by planting zone follows: 
 

Upland Buffer Zone 
 Clear large downed tree from planting area and replace any destroyed plants beneath 

   
 Photos 1 and 2: downed tree in Upland Buffer Zone 
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2 

 Remove all tags and flagging tape remaining on plants and in planting area 

  
 Photos 3 and 4: tags to remove in Upland Buffer Zone 

 

 Replant all leaning conifers 

 
 Photo 5: leaning conifer in Upland Buffer Zone 
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Riparian and Wetland Zone 

 Tie all new Sitka spruce trees to their stakes 

 

Photo 6: Sitka spruce needing attachment to stake in Riparian and Wetland Zone 

Floodplain Zone #1 

 Remove all tags and flagging tape remaining on plants and in planting area 

  

Photos 7 and 8: flagging tape and tags remaining on plants in Floodplain Zone #1 
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 Install all plants remaining in pots and dispose of pots 

  

Photos 9 and 10: plants still in pots, Floodplain Zone #1 

 Loosen rootbound root balls, replant fallen willows, and place mulch mats 

  

Photos 11 and 12: fallen willows in Floodplain Zone #1 
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 Infill and tamp soil around planted willow rootballs and place mulch mats 

  

Photos 13 and 14: willows needing infill and mulch mats in Floodplain Zone #1 

 Place mulch mats for all newly installed container plants 

 

Photo 15: new plants missing mulch mats 
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Enhanced Existing Wetland 
 (no remaining issues) 

Swale Planting Zone 

 Secure all unfastened wattle stakes 

 

Photo 16: loose wattle stake 

DMCA 

 Remove all tags and flagging tape remaining on plants and in planting area 

 

Photo 17: tags remaining on DMCA plants 
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 Replant all leaning conifers 

  

Photos 18 and 19: leaning trees in the DMCA 

 Add mulch rings to all plants that are without rings (occurs mostly on the east side of DMCA) 

  

 Photos 20 and 21: plants in need of mulch rings 
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Photograph 1. Lora Lake Apartment parcel reseeding to address loss of barrier material. 

 

Photograph 2. Hydroseeding near Lora Lake. 
 

 

2021 Annual Compliance  
Monitoring Report 

Lora Lake Apartments Site 
Burien, Washington 

Attachment D.2 
Spring 2021 Post-Maintenance 

Photographs 



 October 2021  

 

Photograph 3. Hydroseeding to restore Lora Lake temporary access road footprint. 

 

Photograph 4. Port crew performing maintenance of the planted filter strip just south of 
the 1982 Dredged Material Containment Area (DMCA). 
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Photograph 5. Area near station DMCA 05 after removal of excess debris. 

 

Photograph 6. Area near station DMCA 06 after removal of excess debris. 
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Photograph 7. Southern edge of the DMCA after removal of excess debris. 
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