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1 Introduction 

This report summarizes and evaluates the soil and groundwater investigation results for 
Operable Unit (OU) 2 Area 2 at Naval Base Kitsap (NBK) Keyport, Washington. The 
purpose of the investigation is to determine whether chlorinated volatile organic 
compounds (cVOCs) in soil and groundwater extend beyond the existing monitoring 
well network and to establish current site conditions.  

Field activities were performed by EA Engineering, Science, and Technology, Inc., PBC 
(EA) in June and July 2022 and included well installation and soil and groundwater 
sampling in accordance with the Tier I Sampling and Analysis Plan (SAP; Department of 
the Navy [DON] 2022). EA conducted this work for Naval Facilities Engineering 
Systems Command Northwest (NAVFAC NW) under Contract No. N44255-20-D-6006, 
Task Order N44255-21-F-4076. 

1.1 Site Description and Background 

NBK Keyport occupies 340 acres (including tidelands) adjacent to Keyport in Kitsap 
County, Washington, on a small peninsula in the central portion of the west side of the 
Puget Sound. The peninsula is bordered by Dogfish Bay to the west, Liberty Bay to the 
northwest and north, and by Port Orchard Inlet to the northeast, east, and southeast 
(Figure 1-1). Marine and brackish water bodies on and near the site consist of tide flats, 
a marsh pond, and a marsh discharging into Dogfish Bay and subsequently Liberty Bay, 
and a shallow lagoon discharging into Port Orchard Inlet. Freshwater bodies include two 
creeks discharging into the marsh pond and two creeks discharging into the lagoon. The 
topography of the site rises gently from the shoreline to an average of 25 to 30 feet 
above mean sea level, and then rises steeply at the southeast corner of the site to 
approximately 130 feet above mean sea level. 

OU 2 Area 2 is located in the southwest corner of NBK Keyport (Figure 1-2). Area 2 is 
composed of three distinct sites: Van Meter Road Spill Area and Former Building 734 
Drum Storage Area (a small shed that was used for drum storage), both located 
immediately west of Van Meter Road, and the Former Building 957 Drum Storage Area 
(a large drum storage facility) located immediately east of Van Meter Road (Figure 1-3). 
Van Meter Road bisects the site in a generally north/south direction. The western area 
of the site (Van Meter Road Spill Area and Former Building 734 Drum Storage Area) is 
bounded by an unnamed creek to the south, the Building 95 parking area to the north 
and west, and Van Meter Road to the east. The eastern area of the site (Former 
Building 957 Drum Storage Area) is bound by the same unnamed creek to the north, 
undeveloped land to the east, Van Meter Road to the west, and an undeveloped, sharp 
topographic rise to the south that extends to the southern boundary of the installation.  



Final Soil and Groundwater Investigation Report  
Operable Unit 2 Area 2, Naval Base Kitsap Keyport 
Keyport, Washington  
Contract No. N44255-20-D-6006, Task Order No. N44255-21-F-4076 Section 1, Introduction 

EA-LTM/OM-6006-23-0027 
1-2 

The NBK Keyport property was acquired by the DON in 1913 and first used as a 
quiet-water range for torpedo testing. The base was expanded during World Wars I and 
II. During the early 1960s, manufacturing and fabrication operations such as welding, 
metal plating, carpentry, and sheet metal work were added. In 1978, the facility’s 
function broadened to include various undersea warfare weapons and systems 
engineering and development activities. Operations currently include test and 
evaluation, in-service engineering, maintenance and repair, and fleet readiness and 
industrial base support for undersea weapons systems, countermeasures, and sonar 
systems.  

At OU 2 Area 2, two unpaved drum storage areas were active from the 1940s through 
the 1960s. These two areas were reportedly used to store the chemicals (including 
solvents, fuel/oil) used at NBK Keyport during this time period. In 1976, approximately 
2,000 to 5,000 gallons of plating shop wastes spilled from a tank truck onto the 
pavement near Van Meter Road, then into a nearby stream. It was also estimated that 
between 4,000 and 8,000 gallons of these chemicals were discharged to the two 
unpaved areas as a result of spills and leaks.  

1.2 Environmental Setting 

At OU 2 Area 2 the upper aquifer is 30 to 50 feet thick, with the more permeable units 
near the top and the base of the aquifer (DON 1995). The depth to the water table is 4 
to 8 feet below ground surface (bgs). Contours plotted from previous investigations 
indicate that groundwater flows in a northeasterly direction toward the marsh and 
shallow lagoon (DON 1995). Groundwater flow direction based on recent July 2022 data 
corroborates the historical flow direction. There is no current use of groundwater as 
drinking water at the site. The site is predominantly flat with areas of asphalt pavement 
and structures covering most of the site. Adjacent to the site to the east is a heavily 
vegetated potential wetland area with seasonal fluctuations of standing water; however, 
the area is not currently categorized as wetlands by the installation. The previously 
mentioned unnamed creek is located north of the Former Building 957 Drum Storage 
Area. 
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1.3 Summary of Previous Investigations 

In September 1984, the DON conducted an Initial Assessment Study, performed under 
the Navy Assessment and Control of Installation Pollutants program, to identify areas of 
possible environmental contamination resulting from past methods of storage, handling, 
and disposal of hazardous substances at NBK Keyport (SCS Engineers 1984). The 
remedial investigation/feasibility study process and human health and ecological risk 
assessments for OU 2 were completed in 1993. No human health or ecological risks 
were identified in association with the site at that time (DON 1993). 

Selected remedies for the site included the long-term monitoring (LTM) of groundwater 
for cVOCs, implemented in 1995 to track potential migration of contaminants and 
progression of natural attenuation. Institutional controls for land use controls and 
groundwater use restrictions were implemented at the site in 2000. Due to the ongoing 
supplemental investigations at Area 1 and Area 8 and this soil and groundwater 
investigation at Area 2, LTM has been postponed by consensus of the Keyport Project 
Team until site characterization activities have been completed and the LTM monitoring 
well network can be reassessed. 

1.4 Project Objective 

The soil and groundwater investigation is being performed to determine the current 
magnitude and extent of the cVOC plume. The principal source of cVOCs in Area 2 
groundwater is believed to be due to releases from the former drum storage facilities, 
located at Van Meter Road Spill Area, the Former Building 734 Drum Storage Area, and 
the Former Building 957 Drum Storage Area. These areas were used to store chemicals 
(including solvents, fuel/oil) used at NBK Keyport during the 1940s through the 1960s. 
An estimated 4,000 to 8,000 gallons of these chemicals were discharged in these areas. 
Trichloroethene (TCE) and vinyl chloride were identified as the remaining chemicals of 
concern (COCs) in groundwater based on the risk analyses; however, only vinyl 
chloride remains above the remediation goal (RG), based on the Fifth Five-Year Review 
(DON 2020). 

1.5 Scope of Work 

The soil and groundwater investigation included the following scope of work: 

• Borehole drilling and well installation 
• Well development 
• Soil sampling from boreholes 
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• Groundwater sampling, including collection of water level measurements, field 
parameter measurements, and collection of samples for offsite laboratory 
analysis 

• Investigation derived waste management  
• Laboratory analysis and validation of cVOCs in soil and groundwater  
• Reporting 

1.6 Remediation Goals and Project Action Levels 

The groundwater RGs for Area 2 are based on the human health risk for unrestricted 
use. The established RGs for COCs in groundwater at Area 2 for cVOCs identified in 
the Record of Decision (ROD) (DON 1994) are listed in Table 1. No RGs for soil are 
established in the ROD. The RG for each chemical (i.e., TCE and vinyl chloride) was 
selected in the ROD as the lowest value included in the applicable or relevant and 
appropriate regulatory criteria. The RG for TCE was established as 5.0 micrograms per 
liter (µg/L), and there has been no change since it was established in the ROD (DON 
1994). For vinyl chloride, the RG was established in the ROD (DON 1994) as the Model 
Toxics Control Act (MTCA) cleanup level of 0.023 µg/L, which at the time was below the 
practical quantitation limit of standard analytical methodology. In such a case, an 
expected practical quantitation limit of 0.1 µg/L was applied. In 2012, the RG for vinyl 
chloride was updated to 0.029 µg/L based on the calculated MTCA B cleanup level 
using the current oral slope factor. Improved analytical techniques have achieved a 
practical quantitation limit below 0.029 µg/L since June 2012.  
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Table 1. Remediation Goals for Area 2 Groundwater 

Chemical of Concern 

Regulatory Criteria and Remediation Goals (µg/L) 
Drinking Water Pathway 

Established in ROD (DON 1994)    
Drinking Water MCL 

MTCA 
Method B 

Remediation 
Goal 

Federal 
MCL 

State 
MCL 

Trichloroethene 5.0 5.0 5.0 5.0 
Vinyl chloride 2.0 2.0 0.0231/ 0.0291/ 

Notes: 
1/ The MTCA Method B cleanup level was 0.023 µg/L at the time the ROD was established (DON 

1994). Since this value was below the practical quantitation limit of standard analytical methods for 
drinking water at the time of the ROD, the ROD stipulated that the remediation goal would be based 
on the practical quantitation limit. This approach was in accordance with WAC-173-340-700(6) and 
Washington State Department of Ecology’s Implementation Memorandum No. 3 (1993). The MTCA 
Method B cleanup level has since been revised to 0.029 µg/L, which is used as the remediation goal 
for long-term monitoring, since laboratories can now detect this concentration.  

DON = Department of the Navy 
MCL = Maximum Contaminant Level 
µg/L = microgram(s) per liter 
MTCA = Model Toxics Control Act 
ROD = Record of Decision 
WAC = Washington Administrative Code 

During the scoping meeting on 13 July 2021, it was determined that cVOCs in soil and 
water will be compared to project action levels (PALs) presented in Table 2 and Table 3, 
which reflect the most stringent, current criteria based on the groundwater and soil to 
surface water pathways. 

  



Final Soil and Groundwater Investigation Report  
Operable Unit 2 Area 2, Naval Base Kitsap Keyport 
Keyport, Washington  
Contract No. N44255-20-D-6006, Task Order No. N44255-21-F-4076 Section 1, Introduction 

EA-LTM/OM-6006-23-0027 
1-12 

Table 2. Project Action Levels for Chlorinated Volatile Organic Compounds in 
Groundwater 

Analyte Project Action Level  
(µg/L) Project Action Level Reference 

Volatile Organic Compounds (EPA SW-846 Method 8260D) 
1,1,1,2-Tetrachloroethane 1.7 MTCA Method B protective of 

potable groundwater 

1,1,1-Trichloroethane 200 

EPA MCL, MTCA MCL, MTCA 
Method A protective of groundwater 
and Method B protective of potable 

groundwater 

1,1,2,2-Tetrachloroethane 0.10 EPA protective of surface water 
(fresh water, human health) 

1,1,2-Trichloroethane 0.35 EPA protective of surface water 
(fresh water, human health) 

1,1-Dichloroethane  7.7 MTCA Method B protective of 
potable groundwater 

1,1-Dichloroethene 7.0 EPA MCL, MTCA MCL, MTCA 
Method B protective of groundwater 

1,1-Dichloropropene NC NC 

1,2,3-Trichlorobenzene 6.4 
MTCA Method B protective of 

groundwater (noncancerous) and 
potable groundwater 

1,2,3-Trichloropropane 0.00038 MTCA Method B protective of 
groundwater (cancerous) 

1,2,4-Trichlorobenzene 0.036 EPA protective of surface water 
(fresh water, human health) 

1,2-Dichlorobenzene 600 
EPA MCL, MTCA MCL, MTCA 
Method B protective of potable 

groundwater 

1,2-Dichloroethane  0.48 MTCA Method B protective of 
groundwater (cancerous) 

1,2-Dichloropropane 0.71 MTCA protective of surface water 
(fresh water, human health)  

1,3-Dichlorobenzene 2.0 
EPA protective of surface water 
(fresh and marine water, human 

health) 

1,3-Dichloropropane 160 
MTCA Method B protective of 

groundwater (noncancerous) and  
potable groundwater 

1,4-Dichlorobenzene 8.1 MTCA Method B protective of 
groundwater (cancerous) 

2,2-Dichloropropane NC NC 

2-Chlorotoluene 160 
MTCA Method B protective of 

groundwater (noncancerous) and 
potable groundwater  

4-Chlorotoluene NC NC 

Carbon tetrachloride 0.20 MTCA protective of surface water 
(fresh water, human health) 

Chlorobenzene 100 
EPA MCL, MTCA MCL, MTCA 
Method B protective of potable 

groundwater 
Chloroethane NC NC 
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Analyte Project Action Level  
(µg/L) Project Action Level Reference 

Chloroform 1.4 MTCA Method B protective of 
groundwater (cancerous) 

Chloromethane NC NC 

1,2-Dichloroethene (cis) 16 
MTCA Method B protective of 

groundwater (noncancerous) and 
potable groundwater 

1,2-Dichloroethene (trans) 100 

EPA MCL, MTCA MCL, MTCA 
Method B protective of potable 
groundwater, EPA protective of 

surface water (fresh water, human 
health) 

Hexachlorobutadiene 0.01 
EPA protective of surface water 
(fresh and marine water, human 

health) 

Methylene chloride 5.0 

EPA MCL, MTCA MCL, MTCA 
Method A protective of 

groundwater, MTCA Method B 
protective of potable groundwater 

Tetrachloroethene 2.4 EPA protective of surface water 
(fresh water, human health) 

1,3-Dichloropropene (cis) 0.22 1/ EPA protective of surface water 
(fresh water, human health) 

1,3-Dichloropropene (trans) 0.22 1/ EPA protective of surface water 
(fresh water, human health) 

Trichloroethene 0.30 2/ EPA protective of surface water 
(fresh water, human health) 

Vinyl chloride 0.020 3/ MTCA protective of surface water 
(fresh water, human health) 

Notes: 
1/ The project action level is for 1,3-dichloropropene (total) but will be applied to the cis- and trans- 
isomers.  
2/ The remediation goal for trichloroethene per the Record of Decision (Department of the Navy 1994) is 
5.0 µg/L. 
3/ The remediation goal for vinyl chloride is 0.029 µg/L as discussed in Section 1.6. 
µg/L = microgram(s) per liter 
EPA = U.S. Environmental Protection Agency 
MCL = maximum contaminant level  
MTCA = Model Toxics Control Act  
NC = no criterion  
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Table 3. Project Action Levels for Chlorinated Volatile Organic Compounds in Soil 
Analyte Project Action Level   

(mg/kg) Project Action Level Reference 
Volatile Organic Compounds (EPA SW-846 Method 8260D) 
1,1,1,2-Tetrachloroethane 0.00063 MTCA protective of groundwater, saturated 
1,1,1-Trichloroethane 0.084 MTCA protective of groundwater, saturated 

1,1,2,2-Tetrachloroethane 0.000037 MTCA protective of surface water saturated 
(fresh water) 

1,1,2-Trichloroethane 0.00013 MTCA protective of surface water saturated 
(fresh water) 

1,1-Dichloroethane  0.0026 MTCA protective of groundwater, saturated 
1,1-Dichloroethene 0.0025 MTCA protective of groundwater, saturated 
1,1-Dichloropropene NC NC 
1,2,3-Trichlorobenzene 0.011 MTCA protective of groundwater, saturated 
1,2,3-Trichloropropane 0.00000015 MTCA protective of groundwater, saturated 

1,2,4-Trichlorobenzene 0.00007 MTCA protective of surface water saturated 
(fresh water) 

1,2-Dichlorobenzene 0.4 MTCA protective of groundwater, saturated 
1,2-Dichloroethane  0.0016 MTCA protective of groundwater, saturated 

1,2-Dichloropropane 0.00024 MTCA protective of surface water saturated 
(fresh water) 

1,3-Dichlorobenzene 0.0013 MTCA protective of surface water saturated 
(fresh water) 

1,3-Dichloropropane 0.057 MTCA protective of groundwater, saturated 
1,4-Dichlorobenzene 0.068 MTCA protective of groundwater, saturated 
2,2-Dichloropropane NC NC 
2-Chlorotoluene 0.11 MTCA protective of groundwater, saturated 
4-Chlorotoluene NC NC 

Carbon tetrachloride 0.000088 MTCA protective of surface water saturated 
(fresh water) 

Chlorobenzene 0.051 MTCA protective of groundwater, saturated and 
surface water, saturated (fresh water) 

Chloroethane NC NC 
Chloroform 0.0048 MTCA protective of groundwater, saturated 
Chloromethane NC NC 
1,2-Dichloroethene (cis) 0.0052 MTCA protective of groundwater, saturated 
1,2-Dichloroethene (trans) 0.023 1/ MTCA protective of groundwater, saturated  

Hexachlorobutadiene 0.000011 MTCA protective of surface water saturated 
(fresh water) 

Methylene chloride 0.0015 MTCA protective of groundwater, saturated 

Tetrachloroethene 0.0013 MTCA protective of surface water saturated 
(fresh water) 

1,3-Dichloropropene (cis) 0.000069 2/ MTCA protective of surface water saturated 
(fresh water) 

1,3-Dichloropropene (trans) 0.000069 2/ MTCA protective of surface water saturated 
(fresh water) 

Trichloroethene 0.00011 MTCA protective of surface water saturated 
(fresh water) 

Vinyl chloride 0.0000062 MTCA protective of surface water saturated 
(fresh water) 
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Analyte Project Action Level   
(mg/kg) Project Action Level Reference 

Notes:  
1/ The project action level for 1,2-dichloroethene (mixed isomers) is slightly lower than the value for the 
trans- isomer (0.032 mg/kg) and is listed in this table.  
2/ The project action level is for 1,3-dichloropropene (total) but will be applied to the cis- and trans-
isomers.  
EPA = U.S. Environmental Protection Agency 
mg/kg = milligram(s) per kilogram  
MTCA = Model Toxics Control Act  
NC = no criterion 
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2 Field Activities 

The field activities completed for the soil and groundwater investigation included 
borehole drilling and well installation, well development, soil sampling from boreholes, 
groundwater sampling, and investigation derived waste management. Field activities 
were conducted in accordance with the procedures established in the Tier I SAP (DON 
2022) and Environmental Restoration Program Standard Operating Procedures 
(NAVFAC NW 2019). Field forms and logbooks documenting field activities are provided 
in Appendix A. 

2.1 Borehole Drilling, Well Installation, and Soil Sampling 

Borehole drilling and well installation were performed in accordance with standard 
operating procedure (SOP) I-C-1 and FP-11 presented in the Tier I SAP (DON 2022). 
Eleven soil borings were advanced by a licensed driller using a rotary-sonic drilling 
method. The borings were logged according to the Unified Soil Classification System 
standards. Soils encountered during drilling and monitoring well installation generally 
consisted of sands and silts. Boring logs are included in Appendix A. Soil samples were 
collected from five depths at each borehole in accordance with SOP I-B-1 and FP-9 
presented in the SAP (DON 2022), except as discussed in Section 2.5, Deviations. Soil 
samples were analyzed for cVOCs by Method 8260D.  

New groundwater monitoring wells were installed in each of the soil boring locations. 
Monitoring wells were constructed using flush joint threaded 2-inch diameter schedule 
40 polyvinyl chloride (PVC) casing and 2-inch diameter 0.020-inch slotted well screen. 
The borehole annulus was filled with #10-20 sand pack across the screened interval 
and to 2 to 3 feet above the top of screen, with hydrated bentonite chips to just below 
ground surface. Wells were completed with either traffic rated flush monuments or 
above ground monuments. Well construction details are presented in Table 4.  

2.2 Well Development 

Well development was performed in accordance with SOP I-C-2 and FP-12 presented 
in the Tier I SAP (DON 2022). Newly installed groundwater monitoring wells were 
developed using mechanical surging, bailing, and pumping methods. Bailers were used 
to remove sediment from the well to the extent feasible, prior to use of the pump, and as 
a final step in development to ensure the sump was free of sediment accumulation at 
the bottom of the well. Development of wells was considered complete when the 
removal of fines in the filter pack and nearby formation occurred so that turbidity does 
not affect the groundwater samples, and so that silting of the well will not occur.  
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Table 4. Well Construction Details 

Well ID 

Surface 
Monument 

Type 

Well 
Casing 

Diameter 
(inches) 

Well 
Casing 
Material 

Northing 
(feet) Easting (feet) 

Top of Well 
Casing 

Elevation 
(feet-MLLW) 

Well 
Depth 
(feet-
btoc) 

Depth to 
Top of 
Well 

Screen   
(feet-btoc) 

Well 
Screen 
Length   
(feet) 

2MW-9 Stick-up 2 PVC 258054.05 1199369.98 21.41 35 25 10 
2MW-10 Stick-up 2 PVC 258011.04 1199370.64 22.63 40 30 10 
2MW-11 Flush 2 PVC 257980.98 1199292.21 22.81 20 10 10 
2MW-12 Flush 2 PVC 257987.23 1199239.16 23.13 20 10 10 
2MW-13 Flush 2 PVC 257952.13 1199330.72 22.13 20 10 10 
2MW-14 Stick-up 2 PVC 257968.21 1199361.66 23.75 20 10 10 
2MW-15 Stick-up 2 PVC 257918.21 1199369.11 23.84 18 8 10 
2MW-16 Stick-up 2 PVC 257829.20 1199373.13 23.00 18 8 10 
2MW-17 Flush 2 PVC 257831.61 1199246.10 24.40 20 10 10 
2MW-18 Flush 2 PVC 257924.17 1199181.59 24.93 18 8 10 
2MW-19 Stick-up 2 PVC 257873.19 1199396.37 22.16 18 8 10 
Notes: 
btoc = below top of casing 
MLLW = mean lower low water 
PVC = polyvinyl chloride 
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Wells were developed between 48 hours to 7 days after cement grout emplacement, 
except as indicated in Section 2.5, Deviations. Each newly installed well was surged at 
various depths within the screened interval followed by evacuation of water until a 
minimum of three well casings of water had been purged, pH and specific conductance 
met stabilization criteria, and turbidity at or below 20 nephelometric turbidity units (NTU) 
was achieved.  

2.3 Groundwater Sampling 

Prior to purging, depth to water was taken at each well using an electronic water level 
measuring device, in accordance with SOP I-D-5 and FP-2 presented in the Tier I SAP 
(DON 2022).  

Monitoring wells were purged, measured for field parameters, and sampled using a 
peristaltic pump using the low-flow technique in accordance with SOP I-C-5 and FP-4 
presented in the Tier I SAP (DON 2022). Water quality parameters including 
temperature, specific conductance, pH, turbidity, oxidation reduction potential, salinity, 
and dissolved oxygen were monitored during purging. Field parameters met stabilization 
requirements except as indicated in Section 2.5, Deviations. After purging was 
completed and final water quality measurements were recorded, groundwater samples 
were collected immediately. Groundwater samples were taken directly from the outlet of 
the dedicated tubing and placed into laboratory-supplied containers. 

2.4 Investigation Derived Waste Handling and Disposal 

Investigation-derived waste generated during field activities included purge water, soil 
cuttings, and general sampling waste (used sample tubing, disposable gloves, and 
paper towels). The general sampling waste, such as used tubing and gloves, was 
placed in a designated onsite commercial waste dumpster. The purge water and soil 
cuttings were contained in 55-gallon drums and staged at the designated Keyport waste 
transportation and disposal location. Waste characterization sampling was conducted 
by a separate contractor and the DON managed waste in accordance with existing DON 
waste management practices.  

2.5 Deviations 

This section discusses deviations from the SAP (DON 2022).  

The SAP (DON 2022) indicated up to 12 soil borings would be advanced for well 
installation, with eight wells installed to a maximum depth of 20 feet bgs and four wells 
to a maximum depth of 40 feet bgs. Two of the 12 soil borings, SB-19 and SB-20, were 
considered to be “contingency” locations for wells with a maximum depth of 40 feet bgs 
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in case more locations were needed based on field observations. The eight borings 
designated to be advanced to a maximum depth of 20 feet bgs include SB-9 through 
SB-16; the four borings designated for a maximum depth of 40 feet bgs include SB-17 
through SB-20 (if SB-19 and/or SB-20 were drilled). A maximum of 60 soil samples 
were to be collected from the borings; the planned and “contingency” soil sample depths 
are summarized in Table 5. New monitoring wells were to be installed in each soil 
boring location and groundwater samples to be collected from each monitoring well. The 
following are deviations from the planned maximum depths and samples. 

• SB-9 and SB-10: The SAP (DON 2022) indicated soil borings SB-9 and B-10 
would be advanced to a maximum depth of 20 feet bgs and samples collected at 
the following depths in feet bgs: 0.0 to 0.5, 5.0 to 5.5, 10.0 to 10.5, 15.0 to 15.5, 
and 19.5 to 20. However, at the request of the Remedial Project Manager and as 
discussed in Field Change Request Number 21F4076-02 included in Appendix A, 
soil borings SB-9 and B-10 were advanced to 40 feet bgs in order to capture the 
potential vertical extent of contaminant migration rather than the planned 20-feet 
bgs. SB-9 and SB-10 are the most downgradient soil boring locations. Monitoring 
wells were installed in these borings at a total depth of 40 feet bgs. Soil samples 
were collected at the following depths in feet bgs: 0.5, 10, 20, 30, and 40. 

• SB-12: The boring was advanced to 25 feet bgs instead of the planned maximum 
20 feet bgs due to visual evidence of soil staining and elevated PID readings. 

• SB-17, SB-18, SB-19, and SB-20: The SAP (DON 2022) indicated these four soil 
borings be advanced to a maximum depth of 40 feet bgs and samples collected 
at the following depths in feet bgs: 0.0 to 0.5, 10.0 to 10.5, 20.0 to 20.5, 30.0 to 
30.5, and 39.5 to 40.0. However, due to the Remedial Project Manager request 
discussed above, it was decided in the field that SB-17 through SB-19 being 
advanced to 20 feet bgs would be sufficient and that SB-20 was not necessary. 
Samples were collected at the depths indicated in Table 5.  

• A maximum of 60 soil samples and 12 groundwater samples (excluding field 
quality control [QC] samples) were indicated in the SAP (DON 2022). While not 
necessarily a deviation from the planned quantities, 51 soil samples and 
11 groundwater samples were collected rather than 60 and 12, respectively. For 
each soil boring, samples were planned and collected at five depths, with the 
following exceptions: soil samples from only three depths were collected at 
SB-17 and SB-18; SB-20 was not drilled so no soil or groundwater samples were 
collected and no well was installed. 
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Table 5. Soil Boring Sampling Details 
Boring Planned Sampling Depths  

(ft bgs) 
Actual Sampling Depths 

(ft bgs) 

SB-9 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
10.0 
20.0 
30.0 
40.0 

SB-10 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
10.0 
20.0 
30.0 
40.0 

SB-11 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
15.0 
20.0 

SB-12 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
20.0 
25.0 

SB-13 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
15.0 
20.0 

SB-14 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
15.0 
20.0 

SB-15 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
15.0 
20.0 

SB-16 

0.0 to 0.5 
5.0 to 5.5 

10.0 to 10.5 
15.0 to 15.5 
19.5 to 20.0 

0.5 
5.0 
10.0 
15.0 
20.0 

SB-17 

0.0 to 0.5 
10.0 to 10.5 
20.0 to 20.5 
30.0 to 30.5 
39.5 to 40.0 

0.5 
10.0 
20.0 

SB-18 

0.0 to 0.5 
10.0 to 10.5 
20.0 to 20.5 
30.0 to 30.5 
39.5 to 40.0 

0.5 
10.0 
20.0 
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Boring Planned Sampling Depths  
(ft bgs) 

Actual Sampling Depths 
(ft bgs) 

SB-191 

0.0 to 0.5 
10.0 to 10.5 
20.0 to 20.5 
30.0 to 30.5 
39.5 to 40.0 

0.5 
5.0 -5.5 

10.0 
15.0 
20.0 

SB-201 

0.0 to 0.5 
10.0 to 10.5 
20.0 to 20.5 
30.0 to 30.5 
39.5 to 40.0 

None 

Notes:  
1 Locations SB-19 and SB-20 were considered “contingency” locations, with 
drilling to be performed only as deemed necessary based on field 
observations.  
ft = feet (foot) 
bgs = below ground surface  

The SAP (DON 2022) specifies stabilization criterion for purging of wells prior to 
groundwater sample collection. These are presented in Field Procedure 4 Step 11 and 
in the applicable field form (Well Inspection, Purging, and Field Measurement Form) 
presented in Appendix D of that document. The field form used in the field was not the 
same as the one presented in SAP Appendix D and is not consistent with the field 
procedure in some cases. The following parameters did not meet stabilization 
requirements listed in the field procedure:  

• Dissolved oxygen: criteria per the field procedure is ± 10 percent or less than 
0.1 milligrams per liter vs. no applicable criteria for the form used. Several wells 
did not explicitly meet the stabilization criteria per the field procedure, but the 
measurements are very low, ranging from 0.56 to 0.87 milligrams per liter. This 
was judged to have no significant impact on collecting a sample representative of 
groundwater. 

• Oxidation reduction potential: criteria per the field form is a difference of less than 
or equal to 10 millivolts vs. no applicable criteria on the form used. Wells 2MW-
12, 2MW-13, 2MW-14, 2MW-17, and 2MW-18 did not meet the stabilization 
criteria per the field procedure. This discrepancy was judged to have no 
significant impact on collecting a sample representative of groundwater since the 
stabilization criteria for other field parameters was demonstrated except as 
indicated in the above bullet. 

The SAP (DON 2022) requires samples to be cooled to ≤ 6 degrees Celsius. Due to an 
oversight in shipping samples to the designated laboratory, two coolers containing soil 
samples were shipped by ground transportation instead of air. The temperatures of 
these two coolers arrived at the laboratory above 20 degrees Celsius. As discussed in 
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Section 3.5 and Appendix B, detected results were qualified “J” as estimated and 
non-detected results were rejected (qualified “R”) on this basis.  

The SAP (DON 2022) requires field blanks to be collected for the groundwater sampling 
event; however, none were collected due to an oversight. Although field blanks were not 
collected during two days of groundwater sampling, no detections were reported in the 
daily field blanks collected during soil sampling. The field blanks collected during soil 
sampling appear to be representative of site conditions in the general timeframe that 
soil and groundwater sampling occurred. Therefore, reported detections for soil and 
groundwater samples are considered representative of the locations sampled rather 
than artifacts of ambient conditions. 

Completeness is a measure of the amount of valid, usable data obtained from a 
measurement system compared with the amount that was expective to be obtained. 
The SAP (DON 2022) specifies 90 percent as the minimal acceptance criteria for 
completeness of laboratory data for this project. Due to four planned soil samples not 
being collected at SB-17 and SB-18 (discussed above) and data from four borings (SB-
11, SB-12, SB-17, and SB-18) being rejected due to temperatures of two coolers 
containing soil samples that arrived at the laboratory above 20 degrees Celsius 
(discussed in Section 3.5), the percent completeness for laboratory data was 70 percent 
(further detailed in Appendix B). The lack of valid, usable data for several planned soil 
samples results in a data gap. However, it was judged that sufficient data were collected 
to generally achieve project objectives and conclude that cVOCs at concentrations 
above PALs are present in the soil at some locations and depths. 
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3 Soil and Groundwater Sampling Results 

This section summarizes the distribution of contaminants detected in the samples 
collected during the soil and groundwater investigation and compares the reported 
concentrations to the PALs defined in the SAP (DON 2022) and summarized in 
Tables 2 and 3. 

3.1 Soil Analytical Results  

The results for the June/July 2022 soil sampling are provided in Table 6. Analytical 
results were compared to the PALs. Soil boring numbers correspond with well numbers 
for newly installed wells (e.g., SB-10 is in the location of 2MW-10, SB-11 is in the 
location of 2MW-11, etc.). Exceedances of the PAL occurred for the following analytes: 

• TCE exceeded the PAL of 0.00011 milligrams per kilogram (mg/kg) in the 
samples from soil borings SB-13 (15 feet bgs) and SB-17 (10 feet bgs, 20 feet 
bgs). TCE was not detected in samples from other soil borings; however, the 
laboratory limit of detection (LOD) exceeded the PAL. 

• Vinyl chloride exceeded the PAL of 0.0000062 mg/kg in the samples from soil 
borings SB-13 (15 feet bgs, 20 feet bgs), SB-14 (20 feet bgs), and SB-19 (15 feet 
bgs and 20 feet bgs). Vinyl chloride was not detected in samples from other soil 
borings; however, the laboratory LOD exceeded the PAL. Vinyl chloride 
exceedances in soil borings are shown in Figure 3-1. 

• Cis-1,2-dichlorothene exceeded the PAL of 0.0052 mg/kg in the samples from 
soil borings SB-13 (15 feet bgs) and SB-14 (15 feet bgs, 20 feet bgs). Cis-1,2-
dichlorothene was not detected at concentrations above the PAL in the other 
samples; however, in two instances the laboratory LOD exceeded the PAL when 
this analyte was not detected. 

• The following analytes were not detected; however, the laboratory LODs 
exceeded PALs: 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane, 
1,1,2-trichloroethane, 1,2,3-trichloropropane, 1,2,4-trichlorobenzene, 
1,2-dichloropropane, carbon tetrachloride, cis-1,3-dichloropropene, 
hexachlorobutadiene, methylene chloride, and trans-1,3-dichloropropene. 
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Table 6. Soil Sampling Analytical Data 
Location ID SB-9 SB-9 SB-9 SB-9 SB-9 SB-9 SB-10 SB-10 

Sample Depth (bgs) 0.5 ft 10 ft 10 ft (DUP) 20 ft 30 ft 40 ft 0.5 ft 10 ft 
Sample Collection Date 29-Jun-2022 29-Jun-2022 29-Jun-2022 29-Jun-2022 29-Jun-2022 29-Jun-2022 29-Jun-2022 29-Jun-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.16 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,1,1-Trichloroethane 0.084 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
1,1,2-Trichloroethane 0.00013 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,1-Dichloroethane 0.0026 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,1-Dichloroethene 0.0025 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,1-Dichloropropene NC mg/kg 0.0012 U 0.0011 UJ 0.0011 UJ 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,2,3-Trichlorobenzene 0.011 mg/kg 0.0049 U 0.0043 U 0.0044 U 0.005 UJ 0.32 UJ 0.0049 U 0.0055 U 0.42 UJ 
1,2,3-Trichloropropane 0.00000015 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,2,4-Trichlorobenzene 0.000070 mg/kg 0.0049 U 0.0043 U 0.0044 U 0.005 UJ 0.32 UJ 0.0049 U 0.0055 U 0.42 UJ 
1,2-Dichlorobenzene 0.40 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,2-Dichloroethane 0.0016 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,2-Dichloropropane 0.00024 mg/kg 0.0012 U 0.0011 UJ 0.0011 UJ 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,3-Dichlorobenzene 0.0013 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
1,3-Dichloropropane 0.057 mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
1,4-Dichlorobenzene 0.068 mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
2,2-Dichloropropane NC mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
2-Chlorotoluene 0.11 mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
4-Chlorotoluene NC mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.052 UJ 
Carbon tetrachloride 0.000088 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.16 UJ 0.0012 U 0.0014 U 0.0012 UJ 
Chlorobenzene 0.051 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
Chloroethane NC mg/kg 0.0024 U 0.0022 U 0.0022 U 0.0025 U 0.16 UJ 0.0024 U 0.0027 U 0.0025 UJ 
Chloroform 0.0048 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
Chloromethane NC mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
cis-1,2-Dichloroethene 0.0052 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 U 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
Hexachlorobutadiene 0.000011 mg/kg 0.0049 U 0.0043 U 0.0044 U 0.005 UJ 0.32 UJ 0.0049 U 0.0055 U 0.42 UJ 
Methylene chloride 0.0015 mg/kg 0.0024 U 0.0022 U 0.0022 U 0.0025 U 0.16 UJ 0.0024 U 0.0027 U 0.0025 UJ 
Tetrachloroethene 0.0013 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 UJ 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
trans-1,2-Dichloroethene 0.023 2/ mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00061 U 0.00054 U 0.00055 U 0.00063 UJ 0.039 UJ 0.00061 U 0.00068 U 0.00061 UJ 
Trichloroethene 0.00011 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
Vinyl chloride 0.0000062 mg/kg 0.0012 U 0.0011 U 0.0011 U 0.0013 U 0.079 UJ 0.0012 U 0.0014 U 0.0012 UJ 
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Location ID SB-10 SB-10 SB-10 SB-11 SB-11 SB-11 SB-11 SB-11 
Sample Depth (bgs) 20 ft 30 ft 40 ft 0.5 ft 5 ft 5 ft (DUP) 10 ft 15 ft 

Sample Collection Date 29-Jun-2022 29-Jun-2022 29-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,1,1-Trichloroethane 0.084 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
1,1,2-Trichloroethane 0.00013 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,1-Dichloroethane 0.0026 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,1-Dichloroethene 0.0025 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,1-Dichloropropene NC mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,2,3-Trichlorobenzene 0.011 mg/kg 0.0053 U 0.0047 U 0.0045 U   R   R   R   R   R 
1,2,3-Trichloropropane 0.00000015 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,2,4-Trichlorobenzene 0.000070 mg/kg 0.0053 U 0.0047 U 0.0045 U   R   R   R   R   R 
1,2-Dichlorobenzene 0.40 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,2-Dichloroethane 0.0016 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,2-Dichloropropane 0.00024 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,3-Dichlorobenzene 0.0013 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
1,3-Dichloropropane 0.057 mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
1,4-Dichlorobenzene 0.068 mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
2,2-Dichloropropane NC mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
2-Chlorotoluene 0.11 mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
4-Chlorotoluene NC mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
Carbon tetrachloride 0.000088 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
Chlorobenzene 0.051 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
Chloroethane NC mg/kg 0.0026 U 0.0024 U 0.0023 U   R   R   R   R   R 
Chloroform 0.0048 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
Chloromethane NC mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
cis-1,2-Dichloroethene 0.0052 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R 0.0011 J 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
Hexachlorobutadiene 0.000011 mg/kg 0.0053 U 0.0047 U 0.0045 U   R   R   R   R   R 
Methylene chloride 0.0015 mg/kg 0.0026 U 0.0024 U 0.0023 U   R   R   R   R   R 
Tetrachloroethene 0.0013 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
trans-1,2-Dichloroethene 0.023 2/ mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00066 U 0.00059 U 0.00057 U   R   R   R   R   R 
Trichloroethene 0.00011 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
Vinyl chloride 0.0000062 mg/kg 0.0013 U 0.0012 U 0.0011 U   R   R   R   R   R 
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Location ID SB-11 SB-12 SB-12 SB-12 SB-12 SB-12 SB-12 SB-13 
Sample Depth (bgs) 20 ft 0.5 ft 5 ft 10 ft 20 ft 20 ft (DUP) 25 ft 0.5 ft 

Sample Collection Date 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,1,1-Trichloroethane 0.084 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg   R   R   R   R   R   R   R 0.00051 U 
1,1,2-Trichloroethane 0.00013 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,1-Dichloroethane 0.0026 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,1-Dichloroethene 0.0025 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,1-Dichloropropene NC mg/kg   R   R   R   R   R   R   R 0.001 UJ 
1,2,3-Trichlorobenzene 0.011 mg/kg   R   R   R   R   R   R   R 0.0041 U 
1,2,3-Trichloropropane 0.00000015 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,2,4-Trichlorobenzene 0.000070 mg/kg   R   R   R   R   R   R   R 0.0041 U 
1,2-Dichlorobenzene 0.40 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,2-Dichloroethane 0.0016 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,2-Dichloropropane 0.00024 mg/kg   R   R   R   R   R   R   R 0.001 UJ 
1,3-Dichlorobenzene 0.0013 mg/kg   R   R   R   R   R   R   R 0.001 U 
1,3-Dichloropropane 0.057 mg/kg   R   R   R   R   R   R   R 0.00051 U 
1,4-Dichlorobenzene 0.068 mg/kg   R   R   R   R   R   R   R 0.00051 U 
2,2-Dichloropropane NC mg/kg   R   R   R   R   R   R   R 0.001 U 
2-Chlorotoluene 0.11 mg/kg   R   R   R   R   R   R   R 0.00051 U 
4-Chlorotoluene NC mg/kg   R   R   R   R   R   R   R 0.00051 U 
Carbon tetrachloride 0.000088 mg/kg   R   R   R   R   R   R   R 0.001 U 
Chlorobenzene 0.051 mg/kg   R   R   R   R   R   R   R 0.001 U 
Chloroethane NC mg/kg   R   R   R   R   R   R   R 0.002 U 
Chloroform 0.0048 mg/kg   R   R   R   R   R   R   R 0.001 U 
Chloromethane NC mg/kg   R   R   R   R   R   R   R 0.001 U 
cis-1,2-Dichloroethene 0.0052 mg/kg   R   R   R   R   R   R   R 0.001 U 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg   R   R   R   R   R   R   R 0.00051 U 
Hexachlorobutadiene 0.000011 mg/kg   R   R   R   R   R   R   R 0.0041 U 
Methylene chloride 0.0015 mg/kg   R   R   R   R   R   R   R 0.002 U 
Tetrachloroethene 0.0013 mg/kg   R   R   R   R   R   R   R 0.001 U 
trans-1,2-Dichloroethene 0.023 2/ mg/kg   R   R   R   R   R   R   R 0.001 U 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg   R   R   R   R   R   R   R 0.00051 U 
Trichloroethene 0.00011 mg/kg   R   R   R   R   R   R   R 0.001 U 
Vinyl chloride 0.0000062 mg/kg   R   R   R   R   R   R   R 0.001 U 
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Location ID SB-13 SB-13 SB-13 SB-13 SB-14 SB-14 SB-14 SB-14 
Sample Depth (bgs) 5 ft 10 ft 15 ft 20 ft 0.5 ft 5 ft 10 ft 15 ft 

Sample Collection Date 28-Jun-2022 28-Jun-2022 28-Jun-2022 28-Jun-2022 30-Jun-2022 30-Jun-2022 30-Jun-2022 30-Jun-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,1,1-Trichloroethane 0.084 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
1,1,2-Trichloroethane 0.00013 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,1-Dichloroethane 0.0026 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,1-Dichloroethene 0.0025 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,1-Dichloropropene NC mg/kg 0.0011 UJ 0.0011 UJ 0.0012 UJ 0.0011 UJ 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,2,3-Trichlorobenzene 0.011 mg/kg 0.0045 UJ 0.0042 U 0.0047 U 0.0043 U 0.0055 U 0.0053 U 0.0047 U 0.0043 U 
1,2,3-Trichloropropane 0.00000015 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,2,4-Trichlorobenzene 0.000070 mg/kg 0.0045 UJ 0.0042 U 0.0047 U 0.0043 U 0.0055 U 0.0053 U 0.0047 U 0.0043 U 
1,2-Dichlorobenzene 0.40 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,2-Dichloroethane 0.0016 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,2-Dichloropropane 0.00024 mg/kg 0.0011 UJ 0.0011 UJ 0.0012 UJ 0.0011 UJ 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,3-Dichlorobenzene 0.0013 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
1,3-Dichloropropane 0.057 mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
1,4-Dichlorobenzene 0.068 mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
2,2-Dichloropropane NC mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
2-Chlorotoluene 0.11 mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
4-Chlorotoluene NC mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
Carbon tetrachloride 0.000088 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
Chlorobenzene 0.051 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
Chloroethane NC mg/kg 0.0022 U 0.0021 U 0.0023 U 0.0021 U 0.0027 U 0.0027 U 0.0023 U 0.0022 U 
Chloroform 0.0048 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
Chloromethane NC mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
cis-1,2-Dichloroethene 0.0052 mg/kg 0.0011 U 0.0011 U 0.0083  0.0024 J 0.0014 U 0.0013 U 0.0013 J 0.0063  
cis-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
Hexachlorobutadiene 0.000011 mg/kg 0.0045 U 0.0042 U 0.0047 U 0.0043 U 0.0055 U 0.0053 U 0.0047 U 0.0043 U 
Methylene chloride 0.0015 mg/kg 0.0022 U 0.0021 U 0.0023 U 0.0021 U 0.0027 U 0.0027 U 0.0023 U 0.0022 U 
Tetrachloroethene 0.0013 mg/kg 0.0011 U 0.0011 U 0.0012 U 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
trans-1,2-Dichloroethene 0.023 2/ mg/kg 0.0011 U 0.0011 U 0.00052 J 0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00056 U 0.00053 U 0.00059 U 0.00053 U 0.00069 U 0.00067 U 0.00058 U 0.00054 U 
Trichloroethene 0.00011 mg/kg 0.0011 U 0.0011 U 0.013  0.0011 U 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
Vinyl chloride 0.0000062 mg/kg 0.0011 U 0.0011 U 0.00062 J 0.00091 J 0.0014 U 0.0013 U 0.0012 U 0.0011 U 
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Location ID SB-14 SB-15 SB-15 SB-15 SB-15 SB-15 SB-15 SB-16 
Sample Depth (bgs) 20 ft 0.5 ft 0.5 ft (DUP) 5 ft 10 ft 15 ft 20 ft 0.5 ft 

Sample Collection Date 30-Jun-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,1,1-Trichloroethane 0.084 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
1,1,2-Trichloroethane 0.00013 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,1-Dichloroethane 0.0026 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,1-Dichloroethene 0.0025 mg/kg 0.00051 J 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,1-Dichloropropene NC mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,2,3-Trichlorobenzene 0.011 mg/kg 0.0048 U 0.006 U 0.0051 U 0.005 U 0.0057 U 0.004 U 0.0046 U 0.0042 U 
1,2,3-Trichloropropane 0.00000015 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,2,4-Trichlorobenzene 0.000070 mg/kg 0.0048 U 0.006 U 0.0051 U 0.005 U 0.0057 U 0.004 U 0.0046 U 0.0042 U 
1,2-Dichlorobenzene 0.40 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,2-Dichloroethane 0.0016 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,2-Dichloropropane 0.00024 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,3-Dichlorobenzene 0.0013 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
1,3-Dichloropropane 0.057 mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
1,4-Dichlorobenzene 0.068 mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
2,2-Dichloropropane NC mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
2-Chlorotoluene 0.11 mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
4-Chlorotoluene NC mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
Carbon tetrachloride 0.000088 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
Chlorobenzene 0.051 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
Chloroethane NC mg/kg 0.0024 U 0.003 U 0.0026 U 0.0025 U 0.0029 U 0.002 U 0.0023 U 0.0021 U 
Chloroform 0.0048 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
Chloromethane NC mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
cis-1,2-Dichloroethene 0.0052 mg/kg 0.071   0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
Hexachlorobutadiene 0.000011 mg/kg 0.0048 U 0.006 U 0.0051 U 0.005 U 0.0057 U 0.004 U 0.0046 U 0.0042 U 
Methylene chloride 0.0015 mg/kg 0.0024 U 0.003 U 0.0026 U 0.0025 U 0.0029 U 0.002 U 0.0023 U 0.0021 U 
Tetrachloroethene 0.0013 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
trans-1,2-Dichloroethene 0.023 2/ mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg 0.0006 U 0.00075 U 0.00064 U 0.00062 U 0.00072 U 0.0005 U 0.00058 U 0.00053 U 
Trichloroethene 0.00011 mg/kg 0.0012 U 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
Vinyl chloride 0.0000062 mg/kg 0.00099 J 0.0015 U 0.0013 U 0.0012 U 0.0014 U 0.00099 U 0.0012 U 0.0011 U 
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Location ID SB-16 SB-16 SB-16 SB-16 SB-17 SB-17 SB-17 SB-17 
Sample Depth (bgs) 5 ft 10 ft 15 ft 20 ft 0.5 ft 10 ft 10 ft (DUP) 20 ft 

Sample Collection Date 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 27-Jun-2022 27-Jun-2022 27-Jun-2022 27-Jun-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,1,1-Trichloroethane 0.084 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
1,1,2-Trichloroethane 0.00013 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,1-Dichloroethane 0.0026 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,1-Dichloroethene 0.0025 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,1-Dichloropropene NC mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,2,3-Trichlorobenzene 0.011 mg/kg 0.0042 U 0.0043 U 0.0048 U 0.0051 U   R   R   R   R 
1,2,3-Trichloropropane 0.00000015 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,2,4-Trichlorobenzene 0.000070 mg/kg 0.0042 U 0.0043 U 0.0048 U 0.0051 U   R   R   R   R 
1,2-Dichlorobenzene 0.40 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,2-Dichloroethane 0.0016 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,2-Dichloropropane 0.00024 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,3-Dichlorobenzene 0.0013 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
1,3-Dichloropropane 0.057 mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
1,4-Dichlorobenzene 0.068 mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
2,2-Dichloropropane NC mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
2-Chlorotoluene 0.11 mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
4-Chlorotoluene NC mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
Carbon tetrachloride 0.000088 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
Chlorobenzene 0.051 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
Chloroethane NC mg/kg 0.0021 U 0.0021 U 0.0024 U 0.0026 U   R   R   R   R 
Chloroform 0.0048 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
Chloromethane NC mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
cis-1,2-Dichloroethene 0.0052 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R 0.0011 J   R 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
Hexachlorobutadiene 0.000011 mg/kg 0.0042 U 0.0043 U 0.0048 U 0.0051 U   R   R   R   R 
Methylene chloride 0.0015 mg/kg 0.0021 U 0.0021 U 0.0024 U 0.0026 U   R   R   R   R 
Tetrachloroethene 0.0013 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
trans-1,2-Dichloroethene 0.023 2/ mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg 0.00052 U 0.00053 U 0.00059 U 0.00064 U   R   R   R   R 
Trichloroethene 0.00011 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R 0.13 J 0.17 J 0.50 J 
Vinyl chloride 0.0000062 mg/kg 0.001 U 0.0011 U 0.0012 U 0.0013 U   R   R   R   R 
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Location ID SB-18 SB-18 SB-18 SB-19 SB-19 SB-19 SB-19 SB-19 
Sample Depth (bgs) 0.5 ft 10 ft 20 ft 0.5 ft 5 ft 10 ft 15 ft 20 ft 

Sample Collection Date 28-Jun-2022 28-Jun-2022 28-Jun-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 1-Jul-2022 

Analyte 

Project 
Action 
Level Units Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

1,1,1,2-Tetrachloroethane 0.00063 mg/kg   R   R   R 0.0022 U 0.0022 U 0.40 U 0.00098 U 0.001 U 
1,1,1-Trichloroethane 0.084 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,1,2,2-Tetrachloroethane 0.000037 mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
1,1,2-Trichloroethane 0.00013 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,1-Dichloroethane 0.0026 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,1-Dichloroethene 0.0025 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,1-Dichloropropene NC mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,2,3-Trichlorobenzene 0.011 mg/kg   R   R   R 0.0089 U 0.0087 U 0.80 U 0.0039 U 0.004 U 
1,2,3-Trichloropropane 0.00000015 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,2,4-Trichlorobenzene 0.000070 mg/kg   R   R   R 0.0089 U 0.0087 U 0.80 U 0.0039 U 0.004 U 
1,2-Dichlorobenzene 0.40 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,2-Dichloroethane 0.0016 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,2-Dichloropropane 0.00024 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,3-Dichlorobenzene 0.0013 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
1,3-Dichloropropane 0.057 mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
1,4-Dichlorobenzene 0.068 mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
2,2-Dichloropropane NC mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
2-Chlorotoluene 0.11 mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
4-Chlorotoluene NC mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
Carbon tetrachloride 0.000088 mg/kg   R   R   R 0.0022 U 0.0022 U 0.40 U 0.00098 U 0.001 U 
Chlorobenzene 0.051 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
Chloroethane NC mg/kg   R   R   R 0.0045 U 0.0044 U 0.40 UJ 0.002 U 0.002 U 
Chloroform 0.0048 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
Chloromethane NC mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
cis-1,2-Dichloroethene 0.0052 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
cis-1,3-Dichloropropene 0.000069 1/ mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
Hexachlorobutadiene 0.000011 mg/kg   R   R   R 0.0089 U 0.0087 U 0.80 U 0.0039 U 0.004 U 
Methylene chloride 0.0015 mg/kg   R   R   R 0.0045 U 0.0044 U 0.40 U 0.002 U 0.002 U 
Tetrachloroethene 0.0013 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
trans-1,2-Dichloroethene 0.023 2/ mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
trans-1,3-Dichloropropene 0.000069 1/ mg/kg   R   R   R 0.0011 U 0.0011 U 0.10 U 0.00049 U 0.0005 U 
Trichloroethene 0.00011 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00098 U 0.001 U 
Vinyl chloride 0.0000062 mg/kg   R   R   R 0.0022 U 0.0022 U 0.20 U 0.00081 J 0.00048 J 
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Notes:                    
Detected results exceeding the Project Action Level are boldfaced and shaded grey.    
Limits of detection for non-detected results exceeding the Project Action Level are shaded grey.    
1/ The screening level is for 1,3-dichloropropene (total) but will be applied to the cis- and trans- isomers.     
2/ The screening level is for 1,2-dichloroethene (mixed isomers) is slightly lower than the value for the trans- isomer (0.032 mg/kg) and is listed in this table.     
bgs = below ground surface    
DUP = field duplicate 
ft = feet    
mg/kg = milligrams per kilogram    
NC = no criterion    
Q = qualifier    
Data Qualifiers:    
J = The reported result is an estimated value.    
R = The result is rejected.     
U = The analyte is not detected at the associated numerical value.    
UJ = The analyte is not detected; the associated numerical value is approximate.    
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Map Date: 3/9/2023

SOIL AND GROUNDWATER
SUPPLEMENTAL INVESTIGATION REPORT,

AREA 2 VAN METER ROAD 
SPILL/DRUM STORAGE SITE, OPERABLE UNIT 2

NAVAL BASE KITSAP KEYPORT
KEYPORT, WA

2MW-19

2MW-1

2MW-6

MW2-8

2MW-18

2MW-12

2MW-15

2MW-17

2MW-16

2MW-14

2MW-9

2MW-10

2MW-13

2MW-11

Source: Sealaska 2019

Former Building 957
Drum Storage Area

Former Building 734
Drum Storage Area

Van Meter
Road Spill Area

Area 2 Boundary

LEGEND
@A Existing Monitoring Well (not sampled)

@

A New Monitoring Well (sampled)

. Vinyl Chloride Exceeds 0.0000062 mg/kg PAL, cis-1,2-Dichloroethene
Exceeds 0.0052 mg/kg PAL, TCE Exceeds 0.0013 mg/kg PAL

Groundwater Flow
Direction$1 inch = 150 feet

0 75 150

Feet

Notes:
Vinyl concentrations (VC) are presented in micrograms per liter where detected above
 the laboratory limit of detection. Depth is presented in feet below ground surface.
J = The result is an estimated concentration.

Depth VC
15 0.00081 J
20 0.00048 J

Depth VC
20 0.00099 J

Depth VC
15 0.00062 J
20 0.00091 J

Depth cis-1,2-Dichloroethene
15 0.0083

Depth cis-1,2-Dichloroethene
15 0.0063
20 0.071

Depth TCE
15 0.013

Depth TCE
10 0.17 J
20 0.5 J
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3.2 Groundwater Elevations and Field Parameters 

The depth to water was measured between 8 and 11 July 2022 prior to groundwater 
purging and sample collection. The groundwater level measurements and calculated 
elevation are provided in Table 7. Field forms with depth to water and total well-depth 
measurements are provided in Appendix A.  

Field parameters were measured during purging of monitoring wells prior to sampling 
and are summarized in Table 7. Field forms for groundwater purging and sampling are 
provided in Appendix A.  

3.3 Groundwater Analytical Results  

The analytical results for the July 2022 groundwater monitoring event are provided in 
Table 8. Analytical results were compared to the PALs defined in the SAP (DON 2022). 
Exceedances of the PAL occurred for the following analytes: 

• TCE exceeded the PAL of 0.30 µg/L in the samples from wells 2MW-11, 
2MW-12, and 2MW-13. 

• Vinyl chloride exceeded the PAL of 0.020 µg/L in the samples from wells 
2MW-11, 2MW-12, 2MW-13, 2MW-14, 2MW-19. Vinyl chloride exceedances in 
groundwater samples are shown in Figure 3-2. 

• Chloroform exceeded the PAL of 1.4 µg/L in the sample from 2MW-14. 
• The following analytes were not detected; however, the laboratory LODs 

exceeded PALs: 1,1,2,2-tetrachloroethane, 1,2,3-trichloropropane, 
1,2,4-trichlorobenzene, and hexachlorobutadiene were not detected above the 
laboratory LOD.  

• The following analytes were not detected in the sample from well 2MW-12; 
however, the laboratory LODs for this sample exceeded PALs: 
1,1,2-trichloroethane, 1,2-dichloroethane, 1,2-dichloropropane, carbon 
tetrachloride, cis-1,3-dichloropropene, methylene chloride, tetrachloroethene, 
and trans-1,3-dichloropropene. 
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Table 7. Groundwater Elevation and Field Parameter Measurements 

Well ID 
 

Date 

Top of Well 
Casing Elevation 

(feet-MLLW) 

Depth to Top of 
Screen 

(feet-BTOC) 

Depth to 
Groundwater  
(feet-BTOC) 

Groundwater 
Elevation 

(feet-MLLW) 
pH  

(s.u.) 

Specific 
Conductance 

(mS/cm) 
Turbidity 

(NTU) 
Dissolved Oxygen 

(mg/L) 
Temperature  

(ºC) 
Salinity  

(ppt) 
ORP  
(mV) 

2MW-9 7/11/2022 21.41 25.0 6.73 14.68 7.18 0.280 29.84 0.49 12.6 0.13 -499.6 
2MW-10 7/11/2022 22.63 30.0 7.70 14.93 7.60 0.292 70.89 0.58 13.4 0.14 -501.8 
2MW-11 7/8/2022 22.81 10.0 6.54 16.27 6.43 0.289 6.39 0.50 13.8 0.14 8.1 
2MW-12 7/8/2022 23.13 10.0 5.70 17.43 6.53 0.647 15.12 0.40 15.4 0.32 -325.9 
2MW-13 7/11/2022 22.13 10.0 6.43 15.7 6.37 0.941 4.78 0.62 13.2 0.47 77.4 
2MW-14 7/11/2022 23.75 10.0 8.60 15.15 6.45 0.862 8.62 0.54 13.4 0.43 -354.3 
2MW-15 7/11/2022 23.84 8.0 6.65 17.19 6.48 0.376 3.14 0.76 11.7 0.18 42.4 
2MW-16 7/11/2022 23.00 8.0 6.30 16.70 6.45 0.360 66.87 0.63 12.1 0.17 36.3 
2MW-17 7/8/2022 24.40 10.0 2.39 22.01 6.91 0.419 32.80 0.56 13.9 0.20 -389.8 
2MW-18 7/8/2022 24.93 8.0 5.28 19.65 6.91 0.214 23.43 0.76 14.6 0.10 -248.6 
2MW-19 7/11/2022 22.16 8.0 8.30 13.86 6.45 0.519 21.32 4.60 12.6 0.25 131.5 

Notes: 
BTOC = below top of casing 
°C = degrees Celsius 
mg/L = milligram(s) per liter 
MLLW = mean low lower water 
mS/cm = milliSiemens(s) per centimeter 
mV = millivolt(s) 
NTU = nephelometric turbidity units 
ORP = oxidation/reduction potential 
pH = potentiometric hydrogen ion concentration 
ppt = parts per trillion 
s.u. = standard units 
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Table 8. Groundwater Sampling Analytical Data 
Location ID 2MW-9 2MW-9 (DUP) 2MW-10 2MW-11 2MW-12 2MW-13 2MW-14 2MW-15 2MW-16 2MW-17 2MW-18 

2MW-18 
(DUP) 2MW-19 

Sample Collection Date  
7/11/2022 

 
7/11/2022 

 
7/11/2022 

 
7/8/2022 

 
7/8/2022 

 
7/11/2022 

 
7/11/2022 

 
7/11/2022 

 
7/11/2022 

 
7/8/2022 

 
7/8/2022 

 
7/8/2022 

 
7/11/2022 

Analyte 
Project 

Action Level Units 
1,1,1,2-Tetrachloroethane 1.7 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,1,1-Trichloroethane 200 µg/L 0.070 U 0.070 U 0.070 U 0.070 U 0.7 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 
1,1,2,2-Tetrachloroethane 0.10 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,1,2-Trichloroethane 0.35 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,1-Dichloroethane 7.7 µg/L 0.070 U 0.070 U 0.070 U 0.078 J 0.7 U 0.028 J 0.044 J 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 
1,1-Dichloroethene 7.0 µg/L 0.070 U 0.070 U 0.070 U 0.096 J 0.7 U 0.070 U 0.098 J 0.070 U 0.070 U 0.27   0.070 U 0.070 U 0.070 U 
1,1-Dichloropropene NC µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,2,3-Trichlorobenzene 6.4 µg/L 0.35 UJ 0.35 UJ 0.35 UJ 0.35 UJ 3.5 UJ 0.35 UJ 0.35 UJ 0.35 UJ 0.35 U 0.35 UJ 0.35 U

J 
0.35 U

J 
0.35 UJ 

1,2,3-Trichloropropane 0.00038 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,2,4-Trichlorobenzene 0.036 µg/L 0.35 U 0.35 U 0.35 U 0.35 U 3.5 U 0.35 UJ 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 
1,2-Dichlorobenzene 600 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,2-Dichloroethane 0.48 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.044 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,2-Dichloropropane 0.71 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
1,3-Dichlorobenzene 2.0 µg/L 0.18 J 0.16 J 0.065 J 0.15 J 1.5 U 0.12 J 0.13 J 0.082 J 0.068 J 0.18 J 0.14 J 0.15 J 0.21 J 
1,3-Dichloropropane 160 µg/L 0.070 U 0.070 U 0.070 U 0.070 U 0.7 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 
1,4-Dichlorobenzene 8.1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
2,2-Dichloropropane NC µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
2-Chlorotoluene 160 µg/L 0.35 U 0.35 U 0.35 U 0.35 U 3.5 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 
4-Chlorotoluene NC µg/L 0.25 U 0.25 U 0.25 U 0.25 U 2.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Carbon tetrachloride 0.20 µg/L 0.070 U 0.070 U 0.070 U 0.070 U 0.7 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 
Chlorobenzene 100 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
Chloroethane NC µg/L 0.25 U 0.25 U 0.25 U 0.53   2.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
Chloroform 1.4 µg/L 0.22   0.18 J 0.47   0.070 U 0.7 U 0.070 U 1.9   0.6   0.22   0.070 U 0.070 U 0.070 U 0.93   
Chloromethane NC µg/L 0.35 U 0.35 U 0.35 U 0.35 U 3.5 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 
cis-1,2-Dichloroethene 16 µg/L 0.15 U 0.15 U 0.15 U 10   1.2 J 1.3   13   0.15 U 0.15 U 1.9   0.071 J 0.083 J 0.15 U 
cis-1,3-Dichloropropene 0.22 1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
Hexachlorobutadiene 0.010 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
Methylene chloride 5.0 µg/L 3.5 U 3.5 U 3.5 U 3.5 U 35 U 3.5 UJ 3.5 U 3.5 U 3.5 UJ 3.5 U 3.5 U 3.5 U 3.5 U 
Tetrachloroethene 2.4 µg/L 0.25 U 0.25 U 0.25 U 0.25 U 2.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
trans-1,2-Dichloroethene 100 µg/L 0.070 U 0.070 U 0.070 U 0.095 J 0.41 J 0.039 J 0.048 J 0.070 U 0.070 U 0.18 J 0.070 U 0.070 U 0.070 U 
trans-1,3-Dichloropropene 0.22 1 µg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 
Trichloroethene 0.30 2 µg/L 0.15 U 0.15 U 0.15 U 4.7   7.6   0.40   0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

J 
0.24 J 0.15 U 

Vinyl chloride 0.020 3 µg/L 0.015 U 0.015 U 0.015 U 2.0   0.7   0.090   0.47 J 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.34   
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Notes:                              
Detected results exceeding the Project Action Level are boldfaced and shaded grey. 
Limits of detection for non-detected results exceeding the Project Action Level are shaded grey. 
1/ The project action level is for 1,3-dichloropropene (total) but will be applied to the cis- and trans-isomers.  
2/ The remediation goal for trichloroethene is 5.0 µg/L.                         
3/ The remediation goal for vinyl chloride is 0.029 µg/L.                         
µg/L = micrograms per liter 
DUP = field duplicate                             
NC = no criterion                             
Q = qualifier                             
Data Qualifiers:                             
J = The reported result is an estimated value. 
U = The analyte is not detected at the associated numerical value.                          
UJ = The analyte is not detected; the associated numerical value is approximate. 

 



FIGURE 3-2
OU 2 GROUNDWATER ANALYTICAL RESULTS
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SUPPLEMENTAL INVESTIGATION REPORT,
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3.4 Laboratory Analysis 

Soil samples were submitted to an off-site laboratory, Eurofins Lancaster Laboratories 
Environmental, in Lancaster, Pennsylvania. Groundwater samples were submitted to an 
off-site laboratory, Eurofins Seattle Laboratory, in Tacoma, Washington. These 
laboratories hold current accreditation for the scope of testing through the Department 
of Defense (DoD) and Washington Department of Ecology Environmental Laboratory 
Accreditation Programs. Groundwater samples and soil samples were analyzed for 
cVOCs by Method 8260D in accordance with the SAP (DON 2022).  

3.5 Data Quality 

Data validation was performed by a third-party data validator, Laboratory Data 
Consultants, Inc., in Carlsbad, California on the analytical results associated with 
samples using the guidelines presented in the SAP (DON 2022). The data validation 
was performed at a minimum frequency of 10 percent at Stage 4 and the remainder at 
Stage 2B, as defined in the General Data Validation Guidelines (DoD 2019) and Data 
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by Gas 
Chromatograph/Mass Spectrometer (DoD 2020). The results of the validation were 
reviewed, and a data quality assessment report was prepared by the Contractor’s 
Project Chemist. The data quality assessment report is presented in Appendix B and 
includes the data validation reports prepared by the third-party data validator.  

The following significant issues were identified during data validation and/or 
assessment:  

• As discussed in Section 2.5, only three of five planned soil samples were 
collected at SB-17 and SB-18. 

• The temperatures of two coolers containing soil samples were above 20 degrees 
Celsius upon arrival at the laboratory. Due to the elevated temperatures, 
detected results for impacted samples were qualified “J” as estimated and 
non-detected results were rejected (qualified “R”) on this basis. The soil samples 
from four borings (SB-11, SB-12, SB-17, and SB-18) and associated field QC 
samples were impacted by this issue. This includes the following samples and 
field QC samples: Area-2-22-SB-11-0.5, Area-2-22-SB-11-5, Area-2-22-SB-11-1-
5 (field duplicate of prior sample), Area-2-22-SB-11-10, Area-2-22-SB-11-15, 
Area-2-22-SB-11-20, Area-2-22-SB-12-0.5, Area-2-22-SB-12-5, Area-2-22-SB-
12-10, Area-2-22-SB-12-20, Area-2-22-SB-12-1-20 (field duplicate of prior 
sample), Area-2-22-SB-12-25, Area-2-22-SB-17-0.5, Area-2-22-SB-17-10, 
Area-2-22-SB-17-1-10 (field duplicate of prior sample), Area-2-22-SB-17-20, 
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Area-2-22-SB-18-0.5, Area-2-22-SB-18-10, Area-2-22-SB-18-20, two field blanks 
(FB-62722 and FB-62822), and two trip blanks (TB-62722 and TB-62822) 

• Due to the issues discussed in the two bullets above, the percent completeness 
for the data set is 70 percent, which is significantly below the 90 percent minimal 
acceptance criteria for completeness specified in the Tier I SAP (DON 2022). 

Otherwise, the results of data verification and validation processes indicate that the data 
generated from the samples collected during the field activities are generally of 
sufficient quality and quantity to accomplish project objectives. Unless rejected during 
data assessment, sample results accurately indicate the presence and/or absence of 
target analyte concentrations at sampled locations. Sample results are representative of 
site conditions at the time of collection. Results obtained are comparable to industry 
standards, in that collection and analytical techniques followed approved, documented 
procedures. Results are reported in industry standard units. As indicated in the SAP 
(DON 2022) in Worksheet #15, it was known that several LODs would be above the 
PALs. Non-detected sample results with LODs above PALs are indicated in grey 
highlight (no bolding) in Tables 6 and 8. 
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4 Conclusions and Recommendations 

This section presents conclusions and recommendations related to the soil and 
groundwater investigation at OU 2.  

4.1 Conclusions 

Work performed during the investigation included soil sampling for cVOCs at 11 soil 
borings, installation and development of eleven new monitoring wells, and groundwater 
sampling for cVOCs at each new monitoring well. Soil and groundwater analytical 
results were compared to PALS defined in the SAP (DON 2022). Most soil and 
groundwater samples had no detected exceedances of PALs in soil or groundwater 
samples. In soil samples, TCE was detected above the PAL in 3 of 51 samples, vinyl 
chloride was detected above the PAL in 5 of 51 samples, and cis-1,2-dichloroethene 
was detected above the PAL in 3 of 51 samples. In groundwater samples, TCE was 
detected above the PAL in three samples, vinyl chloride was detected above the PAL in 
five samples, and chloroform was detected above the PAL in one sample. Additionally, 
the LODs for several non-detected sample results are above PALs, as indicated in grey 
highlight (no bolding) in Tables 6 and 8.  

As indicated in Section 3.5 and Appendix B, several soil and groundwater sample 
results presented in Tables 6 and 8, respectively, are considered usable but are 
qualified as estimated (with “J” or “UJ”). Notably, the detected cVOCs for soil samples 
from four borings (SB-11, SB-12, SB-17, and SB-18) may be biased low due to 
temperature above 20 degrees Celsius during shipment to the laboratory. Additionally, 
soil sample results not considered usable are rejected (qualified as “R”), with no 
numerical value presented in Table 6.  

4.2 Recommendations 

The soil and groundwater analytical results indicate that TCE and vinyl chloride 
concentrations exist outside of the previously installed point of compliance groundwater 
monitoring wells (2MW-1, 2MW-6, and MW2-8). It is recommended that the newly 
installed monitoring wells (2MW-9 through 2MW-19) are added to the long-term 
monitoring network for comparison to PALs.  
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1. Document to be changed. (Identify version #, date, section, drawing, etc. to be changed)

Final Tier I Sampling and Analysis Plan, Soil and Groundwater Investigation, Operable Unit 2, Area 2, Van Meter Road Spill/Drum 
Storage Site, Naval Base Kitsap Keyport (issued 29 April 2021); herein referred to as the SAP 
2. Description of existing requirement and reason for the change (attach additional sheets/figures as needed)

Worksheet (WS) #17 Table 17-1 of the SAP indicates a maximum depth of 20 feet (ft) below ground surface (bgs) for monitoring 
wells 2MW-9 and 2MW-10 and a maximum depth of 40 ft bgs for 2MW-17, 2MW-18, New Well 11 (at location SB-19 and now 
identified as 2MW-19), and New Well 12.  The proposed changes identified in Section 3 (below) will be implemented to achieve 
deeper borings and wells at down gradient locations 2MW-9 and 2MW-10. Additionally, the RPM determined that project objectives 
will be satisfied without digging SB-20 or installing New Well 12 and that the planned coverage or footage may be better suited to 
being applied to an increased depth at another location if evidence of contamination is observed in the field.  A portion of this extra 
footage was utilized at SB-12 which was advanced to 25 ft bgs (due to contamination observed in that boring at approximately 10 ft 
bgs). 

WS #18 states that soil samples will be collected from locations SB-17, SB-18, and SB-19 at the following depths (ft bgs): 20 to 20.5, 
30 to 30.5, and 39.5 to 40.0. Because of the changes/switches in soil boring depths at these locations, the proposed changes 
identified in Section 3 (below) will be implemented. 

WS #18 states that soil samples will be collected from SB-20 at the following depths (ft bgs): 0.0 to 0.5, 10.0 to 10.5, 20.0 to 20.5, 
30.0 to 30.5, and 39.5 to 40.0. WS#18 also states that a groundwater sample will be collected from corresponding New Well 12. No 
soil or groundwater samples will be collected at SB-20 or New Well 12 because no boring or well will be completed at this location. 

WS #18 Footnote 4 states that five samples will be collected from each borehole from depths spread out relatively evenly (e.g., 
approximately every 5 feet for a 20-foot well, approximately every 10 feet for a 40-foot well).  

3. Proposed change(s). (Attach additional sheets/figures as needed)

Monitoring wells 2MW-9 and 2MW-10 will have a maximum depth of 40 ft bgs; monitoring wells 2MW-17, 2MW-18, and 2MW-19 will 
have a maximum depth of 20 ft bgs. The monitoring well identified in the SAP as New Well 12 (associated with SB 20) will not be 
installed; however, the planned footage at this location may be applied to increase the depth at another well(s) if determined 
necessary by the RPM.   

Instead of collecting soil samples from locations SB-17 and SB-18 at depths (ft bgs) of 30 to 30.5 and 39.5 to 40.0, soil samples will 
be collected at 30 ft bgs and 40 ft bgs at SB-9 and SB-10. Soil samples will not be collected beyond 20 ft bgs from SB-17, SB-18, 
and SB-19.  No soil samples will be collected at location SB-20; no groundwater samples will be collected from New Well 12. 
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5. Reviewed by (Print) Signature Title Date 

Camille Warren Project Quality Control 
Manager 5 July 2022 
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Table 17-1.  Annual Sample Locations, Analytical Parameters, and Well Construction Data 

Location  Matrix 
Type  

VOCs (9)1/ 
(SW8260D) 

PFAS  
(LC/MS/MS 
compliant 

with 2019 QSM 
Version 5.3 
Table B-15)  

Vinyl 
chloride  

(SW8260D)  

Salinity, 
Temperature, 

and 
Dissolved 
Oxygen  

Collect 
Water 
Level  

Screened 
Interval of Well 
(feet below toc) 

Total Well Depth 
(feet below toc)  

OU 1 Area 1 Monitoring Wells  

1MW-1  GW X  X  --  X  X   5.5-15.5  17.45  
1MW-4  GW X  X  --  X  X  15-25  26.59  

MW1-2  GW X  X  --  X  X  12.5-17.5  20.5  

MW1-3  GW X  X  --  X  X  5.5-10.5  11.21  

MW1-4  GW X  X  --  X  X  7-12  15.41  
MW1-5  GW X  X  --  X  X  6-11  14.26  

MW1-6  GW X  X  --  X  X  8-13  16.04  

MW1-9  GW X  X  --  X  X  48.5-58.5  61.2  

MW1-10  GW X  X  --  X  X  4-14  16.78  
MW1-11  GW X  X  --  X  X  54.5-59.5  63.5  

MW1-14  GW X  X  --  X  X  9-14  15.61  

MW1-15  GW X  X  --  X  X  6 - 11  11.99  

MW1-17  GW X  X  --  X  X  7.5-12.5  16.22  
MW1-18  GW X  X  --  X  X  12-17  20.55  

MW1-19  GW X  X  --  X  X  7.5-12.5  16.42  

MW1-20  GW X  X  --  X  X  10-15  16.06  

MW1-23  GW X  X  --  X  X  21-26  29.99  
MW1-24  GW X  X  --  X  X  23-28  28.97  

MW1-25  GW X  X  --  X  X  38-48  51.62  
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Location  Matrix 
Type  

VOCs (9)1/ 
(SW8260D) 

PFAS  
(LC/MS/MS 
compliant 

with 2019 QSM 
Version 5.3 
Table B-15)  

Vinyl 
chloride  

(SW8260D)  

Salinity, 
Temperature, 

and 
Dissolved 
Oxygen  

Collect 
Water 
Level  

Screened 
Interval of Well 
(feet below toc) 

Total Well Depth 
(feet below toc)  

MW1-27  GW X  X  --  X  X  24-29  30  

MW1-28  GW X  X  --  X  X  39-44  48.78  
MW1-29  GW X  X  --  X  X  31.5-36.5  39.63  

MW1-31  GW X  X  --  X  X  17-22  23.12  

MW1-38  GW X  X  --  X  X  44-49  50.23  

MW1-39  GW X  X  --  X  X  27.7-32.7  33.45  
MW1-41  GW X  X  --  X  X  5-15  17.74  
MW1-42  GW X  X  --  X  X  14.5-24.5  25  
MW1-43  GW X  X  --  X  X  14.5-24.5  25  
MW1-44  GW  X  X  --  X  X  17.5-27.5  28  
MW1-45  GW  X  X  --  X  X  14.5-24.5  25  
MW1-46  GW  X  X  --  X  X  23.5-33.5  34  
MW1-47  GW  X  X  --  X  X  14.5-24.5  25  
MW1-48  GW  X  X  --  X  X  14.5-24.5  25  
MW1-49  GW  X  X  --  X  X  4.5-14.5  15  
MW1-50  GW  X  X  --  X  X  4.5-14.5  15  
MW1-51  GW  X  X  --  X  X  9.5-19.5  20  
MW1-52  GW  X  X  --  X  X  6.5-16.5  17  
MW1-53  GW  X  X  --  X  X  4.5-14.5  15  
MW1-54  GW  X  X  --  X  X  28.5-38.5  39  
MW1-55  GW  X  X  --  X  X  26-36 36.5  
MW1-56, 
Channel 2  GW  X  X  --  X  X  9.75-10.25  14  
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Location  Matrix 
Type  

VOCs (9)1/ 
(SW8260D) 

PFAS  
(LC/MS/MS 
compliant 

with 2019 QSM 
Version 5.3 
Table B-15)  

Vinyl 
chloride  

(SW8260D)  

Salinity, 
Temperature, 

and 
Dissolved 
Oxygen  

Collect 
Water 
Level  

Screened 
Interval of Well 
(feet below toc) 

Total Well Depth 
(feet below toc)  

MW1-56, 
Channel 1  GW  X  X  --  X  X  21.75-22.25  26  

MW1-56, 
Channel 0  GW  X  X  --  X  X  33.75-34.25  41  

MW1-58, 
Channel 2  GW  X  X  --  X  X  6.75-7.25  11 

MW1-58, 
Channel 1  GW  X  X  --  X  X  16.75-17.25  21  

MW1-58, 
Channel 0  GW  X  X  --  X  X  35.75-36.25  39.5 

MW1-59  GW  X  X  --  X  X  61.8-71.8  75  
MW1-60  GW  X  X  --  X  X  14.5-24.5  25  
MW1-61  GW  X  X  --  X  X  2.64-12.64  60 
MW1-62  GW  X  X  --  X  X  33.6-43.6  90 
MW1-63  GW  X  X  --  X  X  32.71-42.71  75 
MW1-64  GW  X  X  --  X  X  47.88-57.88  60 
MW1-65  GW  X  X  --  X  X  55.88-65.88  85 
MW1-67  GW  X  X  --  X  X  4.5-14.5 15  
MW1-68  GW  X  X  --  X  X  38.95-48.95 80 
P1-01  GW  X  X  --  X  X  10-15  17.51  
P1-02  GW  X  X  --  X  X  10-15  17.61  
P1-03  GW  X  X  --  X  X  10-15  18.03  
P1-04  GW  X  X  --  X  X  10-15  16.86  
P1-09  GW  X  X  --  X  X  10-15  15  

OU 2 Area 2 Monitoring Wells  
2MW-1  GW  --  --  X  X  X  3-18  17.69  



Final Tier I Sampling and Analysis Plan 
Groundwater Sampling at OU 1, Area 1  
Former Landfill and Long-Term Monitoring at Area 2,  
OU 2 Van Meter Road Spill/Drum Storage Site, NBK Keyport, Washington SAP Worksheet #17 
Contract No. N44255-20-D-6006, Task Order N4425520F4159 Sampling Design and Rationale 
 

Location  Matrix 
Type  

VOCs (9)1/ 
(SW8260D) 

PFAS  
(LC/MS/MS 
compliant 

with 2019 QSM 
Version 5.3 
Table B-15)  

Vinyl 
chloride  

(SW8260D)  

Salinity, 
Temperature, 

and 
Dissolved 
Oxygen  

Collect 
Water 
Level  

Screened 
Interval of Well 
(feet below toc) 

Total Well Depth 
(feet below toc)  

2MW-6  GW  --  --  X  X  X  Unknown  21.11  
MW2-8  GW  --  --  X  X  X  7-12  13  

1/ VOCs include 1-1, DCA, 1,2-DCA, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,1-TCA, TCE, vinyl chloride.  
btoc = below top of casing  
GW = groundwater  
LC/MS/MS = liquid chromatography with tandem mass spectrometry  
OU = operable unit  
PFAS = per- and polyfluoroalkyl substances  
QSM = Quality Systems Manual for Environmental Laboratories  
VOC = volatile organic compound  

 



SAP Worksheet #20: Field Quality Control Sample Summary Table 

Analysis 
No. of 

Sampling 
Locations 

No. of Field 
Duplicates 

No. of 
MS/MSDs No. of Field Blanks No. of Equipment 

Blanks 
No. of VOA Trip 

Blanks 
Area 1 
VOCs1/ 60 1 for every 10 

primary samples 
1 set for every 10 
20 primary 
samples 

1 per day assuming 
samples are collected 
in the same area of the 
site 

1 per day samples are 
collected using non-
dedicated equipment 

With each cooler 
containing samples for 
volatile analysis  

PFAS 60 1 for every 10 
primary samples 

1 set for every 10 
20 primary 
samples 

1 per day assuming 
samples are collected 
in the same area of the 
site 

1 set for every 20 primary 
samples, per day, 
samples are collected 
using non-dedicated 
equipment 

none 

Area 2 

Vinyl chloride 3 1 for every 10 
primary samples 

1 set for every 10 
20 primary 
samples 

1 per day assuming 
samples are collected 
in the same area of the 
site 

1 for every 20 primary 
samples per day collected 
using non-dedicated 
equipment 

With each cooler 
containing samples for 
volatile analysis 

Notes: 
1/ VOCs include 1-1, DCA, 1,2-DCA, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,1-TCA, TCE, and vinyl chloride. 
MS – matrix spike 
MSD – matric spike duplicate 
PFAS – per- and polyfluoroalkyl substances 
VOA – volatile organic analysis 
VOC – volatile organic compound  
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Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 7.0 Start Finish
 Reference Elevation: Time: DATE: 6/29/22 6/29/2022

 Reference Description:

Depth
in

Feet
0.2 0.2

5

6

8

0.1 10

15

0.1 20

25

0.1 30

35

CL 0.2 40

2 in Depth of Soil Vapor Point: N/A ft

40 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
25 To 35 ft bgs Top of Bentonite Seal: -- ft
0 To 25 ft bgs
23 To 35 ft bgs Concrete
.5 To 23 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/29/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

Surface Completion:

SP

ML

SM

Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

38-40 ft: clay, moist, dense.

End of boring at 40 ft bgs. Monitoring well installed 25-35 ft. Ecology ID tag: 

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:

30 ft: gray wet fine sand w/ silt, increasuing to very fine sand. 

32-35 ft: brownish-gray wet, very fine to medium samd w/silt. 

20 ft: as above.

15 ft: gray, wet silty sand.

0.5 Fft: brown moist fine to medium sand  w/silt, organics.

6 ft: grayish-brown moist,  silt w/ fery fine sand, moteling; lenses of fine wet grey sand. Transitions to wet gray very 
fine silty sand.

TIME:  11:20 TIME:  12:45

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather:  Partly sunny

Temperature: 60s°F

N/A

N/A

N/A Date: 6/29/2022

Sonic  2MW-9
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 7.0 Start Finish
 Reference Elevation: Time: DATE: 6/29/22 6/29/2022

 Reference Description:

Depth
in

Feet
SM 0.2 0

SM
2

5

7

0.1 10

12

15

SP
0.1 20

25

0.1 30

35

0.2 40

2 in Depth of Soil Vapor Point: N/A ft

40 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
30 To 40 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
28 To 40 ft bgs Concrete
.5 To 28 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/29/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

ML

Surface Completion:

End of boring at 40 ft bgs. Monitoring well installed 40-30 ft. Ecology ID tag: 

40 ft: as above w/ occasional rounded gravel.

Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:

30 ft_ as above.

12 - 18 ft: wet dark gray  silt w/ very fine to fine sand.

20 ft: as above.

2 - 10 ft: wet, gray w/very fine sand, motteling.

0.5 Fft: brown moist silt w/ fine to medium sand, organics.

TIME:  16:40 TIME:  14:40

Surface Conditions: vegetation

Weather:  Partly sunny

Temperature: 60s°F

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

N/A

N/A

N/A Date: 6/29/2022

Sonic e 2MW-10
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 10.5 Start Finish
 Reference Elevation: Time: DATE: 6/28/22 6/28/2022

 Reference Description:

Depth
in

Feet
2.6 0

2

5.1 5

2.3 10

4.6 15

1.5 20

2 in Depth of Soil Vapor Point: N/A ft

20 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
10 To 20 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
8 To 20 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/28/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

End of boring at 20 ft bgs. Monitoring well installed 20-10 ft. Ecology ID tag: 

SW

SW

12 ft: wet brownish gray, fine silty sand w/ occasional subrounded gravel, motteling. 

15 ft: wet, grey very fine to medium sand with silt, ocassional rounded gravel.

20 ft:  wet, gray, very fine sand w/silt.

0.5 ft: dry,  gray fine sand w/silt, organics.

5 ft: Moist, brownish-gray, silt w/ very fine sand, motteling.

SM

SM

 0.5 ft   Asphalt

TIME:  13:20 TIME:  14:40

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather: Sun

Temperature: 60s°F

N/A

N/A

N/A Date: 6/28/2022

Sonic  2MW-11
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 10.5 Start Finish
 Reference Elevation: Time: DATE: 6/28/22 6/28/2022

 Reference Description:

Depth
in

Feet
4.6 0

2

39.2 5

34.7 10

0.1 15

4.2 20

25

2 in Depth of Soil Vapor Point: N/A ft

20 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
10 To 20 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
8 To 20 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/28/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

Monitoring Well Construction Information

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

SW

Surface Completion:

Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

SW

15 ft: wet, brownish gray very fine to fine sand, trace silt. 

20 ft:  wet, grayish brown, very fine silty sand.

25 ft: wet, grey silt with fine sand, ocassional subrounded gravel, motteling. 

End of boring at 25 ft bgs. Monitoring well installed 20-10 ft. Ecology ID tag: 

GW

 0.5 ft   Asphalt

1 ft: dry, dark gray sandy with subrounded to sub angular gravel.

10 ft: Moist, dark grey fine silty sand, some silt and subrounded gravel, grades to fine sand, trace silt, organics. TPH 
odor.

5 ft: Moist, dark grey fine silty sand, some silt and subrounded gravel, trace organics, wood debris.

SM

TIME:  16:45 TIME:  12:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather: Sun

Temperature: 60s°F

N/A

N/A

N/A Date: 6/28/2022

Sonic e2MW-12
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 10.0 Start Finish
 Reference Elevation: Time: DATE: 6/28/22 6/28/2022

 Reference Description:

Depth
in

Feet
0.1 0

2

0.1 5

0.3 10

0.1 15

18

4.2 20

2 in Depth of Soil Vapor Point: N/A ft

20 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
10 To 20 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
8 To 20 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/28/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

End of boring at 20 ft bgs. Monitoring well installed 20-10 ft. Ecology ID tag: 

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

SM

5-8 ft:  wet, gray, very fine to medium sand, trace silt.

18 ft - 20 ft:  wet, gray, very fine to medium sand.

2 ft: dry, dark brown fine sandy gravel, trace silt, organisc. 

3-5 ft: wet, brownish-gray silt w/ very fine sand, motteling, grades to greyish-brown very fine sand.

SM

5 ft: Moist, brownm fine to medium sand w/silt, mottleing.

ML

 0.5 ft   dry, sandy gravel.

TIME:  16:45 TIME:  12:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather: Sun

Temperature: 60s°F

N/A

N/A

N/A Date: 6/30/2022

Sonic  2MW-13
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 5.0 Start Finish
 Reference Elevation: Time: DATE: 6/30/22 6/30/2022

 Reference Description:

Depth
in

Feet
0.1 0

0.1 5

8

0.3 10

0.1 15

18

4.2 20

2 in Depth of Soil Vapor Point: N/A ft

20 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
10 To 20 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
8 To 20 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/30/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

 0.5 ft   moist, dark brown fine to medium sand w/silt.

3-5 ft: wet, brownish-gray silt w/ very fine sand, motteling, grades to greyish-brown very fine sand.

Screen Interval:
Riser Interval:

Soil Vapor Point Installation Information

End of boring at 20 ft bgs. Monitoring well installed 20-10 ft. Ecology ID tag: 

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

Monitoring Well Construction Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

SM

As above.

18 ft - 20 ft:  wet, gray, very fine to medium sand.

SM

vegetation

Weather: Sun

Temperature: 60s°F

SM
5-8 ft:  wet, gray, very fine to medium sand, trace silt.

TIME:  9:30 TIME:  12:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions:

N/A

N/A

N/A Date: 6/30/2022

Sonic 2MW-14
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 5.0 Start Finish
 Reference Elevation: Time: DATE: 7/1/22 7/1/2022

 Reference Description:

Depth
in

Feet
0.4 0

0 5

8

0.1 10

0.1 15

18

0.1 20

2 in Depth of Soil Vapor Point: N/A ft

18 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
8 To 18 ft bgs Top of Bentonite Seal: -- ft
0 To 8 ft bgs
6 To 18 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  7/1/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

End of boring at 20 ft bgs. Monitoring well installed 18-8 ft. Ecology ID tag: 

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

ML

As above.

18 ft - 20 ft:  moist, grey, silt

ML  0.5 ft - 5 ft:  wet, dark brown silt w/ fine sand,  motteling, organics.0.5

SM
8 ft:  wet, gray, very fine to medium sand, trace silt.

TIME:  10:00 TIME:  12:00

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather: Sun

Temperature: 60s°F

N/A

N/A

N/A Date: 7/1/2022

Sonic 2MW-15
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 5.0 Start Finish
 Reference Elevation: Time: DATE: 7/1/22 7/1/2022

 Reference Description:

Depth
in

Feet
0.9 0

1.3 5

8

0.8 10

1 15

18

0.1 20

2 in Depth of Soil Vapor Point: N/A ft

18 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
8 To 18 ft bgs Top of Bentonite Seal: -- ft
0 To 8 ft bgs
6 To 18 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  7/1/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

SM

Surface Completion:

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

End of boring at 20 ft bgs. Monitoring well installed 18-8 ft. Ecology ID tag: 

12-18 ft:  Wet, dark grey, very fine to medium sand, trace silt.

18 ft - 20 ft: dark grey, very fine silty sand, dense.

ML  0.5 ft - 5 ft:  moist, dark brown silt w/ fine sand,  motteling, organics.

SM 5 ft:  wet, as above increasing fine to medium sand.

SM
8 - 10 ft:  wet, gray, very fine to medium sand, trace silt.

10 - 11 ft:  moist, dark grey clay, dense.

TIME:  12:30 TIME:  14:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegetation

Weather: Sun

Temperature: 60s°F

N/A

N/A

N/A Date: 7/1/2022

Sonic 2MW-16
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 10.0 Start Finish
 Reference Elevation: Time: DATE: 6/27/22 6/27/2022

 Reference Description:

Depth
in

Feet
0.1 0

0.1 5

8

10

15

18

20

2 in Depth of Soil Vapor Point: N/A ft

20 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
10 To 20 ft bgs Top of Bentonite Seal: -- ft
0 To 10 ft bgs
8 To 20 ft bgs Concrete
.5 To 8 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/27/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

Sand Pack Interval:
Bentonite Seal:

Monitoring Well Construction Information

0.2

Surface Completion:

SW-SM

SM

5 ft:  moist, brown fine to mdium sand w/silt.

8 ft:  moist, brown coarse sand w/silt.

10 ft:  wet, brownish-grey fine silty sand, subrounded gravel

18 ft - 20 ft: wet, very fine sand with silt, reddish-brown motteling

Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

0.4

Bottom of Monitoring Well:

End of boring at 20 ft bgs. Monitoring well installed. Ecology ID tag: BNW273

Soil Vapor Point Installation Information
Monitoring Well Diameter:

15 ft:  Wet, greyish-brown fine silty sand

 0.5 ft - 5 ft:  moist, brown coarce sandy gravel, wood debris, organics GW

0.2

SM

TIME:  10:00 TIME:  15:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: Asphalt

Sun

Temperature: 98°F

Weather:

N/A

N/A

N/A Date: 6/27/2022

Sonic  2MW-17
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 10.0 Start Finish
 Reference Elevation: Time: DATE: 6/28/22 6/28/2022

 Reference Description:

Depth
in

Feet
0.2 0

4 5

8

2.3 10

15

18

0.1 20

2 in Depth of Soil Vapor Point: N/A ft

18 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
8 To 18 ft bgs Top of Bentonite Seal: -- ft
0 To 8 ft bgs
6 To 18 ft bgs Concrete
.5 To 6 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  6/28/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

End of boring at 20 ft bgs. Monitoring well installed 18-8. Ecology ID tag: 

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

SM

0 15 ft:  Wet, dark very fine silty sand.

18 ft - 20 ft: wet, as above, some rounded gravel.

GW  0.5 ft - 5 ft:  moist, dark grey fine to medium sand, subrounded gravel. 

5 ft:  moist, brownish-gray,  fine to medium sand w/motteling.

SW
6-8 ft:  moist, grey sitly sand, motteling.

10 ft:  wet, dark grey very fine sand with silt.

TIME:  10:00 TIME:  15:30

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: Asphalt

Weather: Sun

Temperature: 98°F

N/A

N/A

N/A Date: 6/27/2022

Sonic 2MW-18
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:



Job. No. Client:
EA Engineering, Science, 6354426 Project:
and Technology, Inc., PBC

LOG OF SOIL BORING
 Coordinates: Northing:

TOC Elevation:
Surface Elevation: Water Level: 7.0 Start Finish
 Reference Elevation: Time: DATE: 7/1/22 7/1/2022

 Reference Description:

Depth
in

Feet
2.4 0.5

2.7 5

7

1.5 10

1.3 15

18

1.3 20

2 in Depth of Soil Vapor Point: N/A ft

18 ft bgs Bottom of Tubing: -- ft

Top of Sand Pack: -- ft
8 To 18 ft bgs Top of Bentonite Seal: -- ft
0 To 18 ft bgs
6 To 18 ft bgs Concrete
.5 To 6 ft bgs Bentonite Seal
0 To .5 ft bgs Sand Pack

Logged by: Dana Ramquist Date:  7/1/22

Drilling Contractor: AEC Envirinmental Driller:  J. Wright

SM

SP

ML

End of boring at 20ft bgs. Monitoring well installed 18-20 ft. Ecology ID tag: 

Monitoring Well Construction Information Soil Vapor Point Installation Information
Monitoring Well Diameter:

Bottom of Monitoring Well:
Stick Up or Flush Mount: Flush

Screen Interval:
Riser Interval:

Sand Pack Interval:
Bentonite Seal:

Surface Completion:

18 -20: dark gray wet silt, medium dense.

5 ft: brownish-gray, wet, very fine silty sand, motteling.

10 ft: gray, wet, very fine to fine sand, trace silt, loose.

0.5 Fft: brown dry fine silty sand, organics.

TIME:  8:40 TIME:  9:50

USCS 
Class.

In. Recvrd/ 
In. Driven

Boring         
Diagram

PID 
(ppm) 

10.6 eV with 
isobutylene 
as reference 

gas

Surface Conditions: vegitation

Weather:  Sunny

Temperature: 60s°F

N/A

N/A

N/A Date: 7/1/2022

Sonic  2MW-19
Sampling Method:   

Sheet   1   of   1
Continuous

N/A Drilling

NAVFAC NW Location:
OU2 Soil and GW Investigation NBK Keyport

Drilling Method:   Soil Boring/Well Number:
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APPENDIX B. DATA QUALITY ASSESSMENT REPORT 

The purpose of this Data Quality Assessment Report, presented as an appendix to the 
Soil and Groundwater Investigation Report, Operable Unit 2 Area 2, Van Meter Road 
Spill/Drum Storage Site (herein referred to as the Soil and Groundwater Investigation 
Report, is to determine whether the data set collected in Summer 2022 at Naval Base 
Kitsap Keyport, Washington, meets the data quality objectives outlined in the Tier I 
Uniform Federal Policy Sampling and Analysis Plan (SAP) (Department of the Navy 
[DON] 2022).1  

A quality assurance (QA)/quality control (QC) program was implemented during the field 
investigation to ensure the generation of data of adequate and defensible quality. The 
specifications for the QA/QC program are outlined in the SAP (DON 2022).1 The QA/QC 
program was designed to minimize error, provide early identification and correction of 
potential problems, control the data acquisition process, and evaluate the performance 
of the sampling program. The QA/QC procedures were followed in the field as well as at 
the offsite laboratories.  

Field Change Request (FCR) number 21F4135, which is presented in Appendix A to the 
Soil and Groundwater Investigation Report, was issued to address the following 
changes from the SAP (DON 2022)1:  

• Drilling, collecting soil samples, and installing monitoring wells at a maximum 
depth of 40 feet below ground surface (bgs) at SB-9 (well 2MW-9) and SB-10 
(well 2MW-10), 25 feet bgs for SB-12, and 20 feet bgs for SB-17 (well 2MW-17), 
SB-18 (well 2MW-18), and SB-19 (well 2MW-19)  

• No drilling, well installing, or sample collecting at SB-20. 
• Collecting soil samples from only three depths at SB-17 and SB-18.  

Field data (including measurements of water quality parameters in water) were collected 
using standard operating procedures and manufacturer-recommended procedures to 
provide reliable results. 

The data evaluation in this report focuses on environmental samples collected for offsite 
laboratory analysis.  

 
1 Tier I Sampling and Analysis Plan for Soil and Groundwater Investigation at Operable Unit 2, Area 2, 
Van Meter Road Spill/Drum Storage Site at Naval Base Kitsap Keyport, Keyport, Washington. Prepared 
by EA Engineering, Science, and Technology, Inc., PBC. Final. April 2022. 
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B.1 TEST METHODS AND LABORATORY QUALIFICATIONS 

Soil and associated QC samples were collected from 27 June 2022 through 1 July 2022 
and analyzed by Eurofins Lancaster Laboratories Environmental, LLC (ELLE) in 
Lancaster, Pennsylvania for chlorinated volatile organic compounds (cVOCs) by EPA 
SW-846 Method 8260D. Groundwater and associated QC samples were collected on 
8 July 2022 and 11 July 2022 and analyzed for cVOCs by EPA SW-846 Method 8260D. 
The samples collected are presented in Table B-1.  

The laboratories hold current accreditation for the scope of testing through the 
Department of Defense and Washington Department of Ecology Environmental 
Laboratory Accreditation Programs.  

B.2 FIELD QUALITY CONTROL SAMPLES 

In accordance with the SAP (DON 2022),1 applicable field QC samples include field 
duplicates, field blanks, and trip blanks. Equipment rinsate blanks are also required in 
association with groundwater sampling if non-dedicated sampling equipment (e.g., a 
submersible pump) is used for sample collection. However, a peristaltic pump and 
dedicated tubing were used for the Summer 2022 event. Thus, an equipment rinsate 
blank was not required or collected. 

A description and evaluation of each field QC sample type is presented in the following 
sections. The required field QC samples were collected except as indicated. Additional 
volumes for the preparation of matrix spike (MS)/matrix spike duplicate (MSD) samples 
were also collected and are discussed in Section B.3. 

B.2.1 Field Duplicates 

A field duplicate set consists of two samples (an original and duplicate) of the same 
matrix collected at the same time and location, to the extent possible, using the same 
sampling technique. The purpose is to evaluate the precision of the overall sample 
collection and analysis process by comparing the results for the two samples, including 
the calculation of the relative percent differences (RPDs) for detected analytes. For the 
Summer 2022 sampling event, the following field duplicate sets were collected: 

• Primary soil sample Area-2-22-SB-9-10 and field duplicate sample Area-2-22-
SB-9-1-10 

• Primary soil sample Area-2-22-SB-11-5 and field duplicate sample Area-2-22-
SB-11-1-5 

• Primary soil sample Area-2-22-SB-12-20 and field duplicate sample Area-2-22-
SB-12-1-20 
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• Primary soil sample Area-2-22-SB-15-0.5 and field duplicate sample Area-2-22-
SB-15-1-0.5 

• Primary soil sample Area-2-22-SB-17-10 and field duplicate sample Area-2-22-
SB-17-1-10 

• Primary groundwater sample AREA2-22-2MW-9 and field duplicate sample 
AREA2-22-2MW-9B 

• Primary groundwater sample AREA2-22-2MW-18 and field duplicate sample 
AREA2-22-2MW-18B 

Soil field duplicate sets were collected at a frequency of 9.8 percent, which rounds up to 
meet the minimum frequency of 10 percent specified in the SAP (DON 2022).1 
However, it is noted that the non-detected results for three soil field duplicate sets were 
rejected (qualified as “R”) as discussed in Section B.4. Relatively few detections were 
reported for the soil samples for this project; thus, the lower than anticipated quantity of 
unrejected soil field duplicate results is not a significant concern. 

Groundwater field duplicate sets were collected at a frequency of 18.1 percent, which 
meets the minimum frequency of 10 percent specified in the SAP (DON 2022).1 

The results for the field duplicate set are summarized in Table B-2 for soil and Table B-3 
for groundwater. When target analytes were detected at concentrations greater than the 
limits of quantitation (LOQs), the RPDs for the results of the field duplicate set are within 
QC limits. For the field duplicate set consisting of groundwater samples AREA2-22-
2MW-18 and AREA2-22-2MW-18B, trichloroethene was detected slightly above the 
LOQ in sample AREA2-22-2MW-18B but was not detected in AREA2-22-2MW-18. The 
results were qualified as estimated (“J” and “UJ”, respectively). The detected result is 
below the project action limit and remediation goal. The variance in results is attributed 
to results near the LOQ (more specifically, within a factor of two of the LOQ), where 
higher RPDs are common.  

B.2.2 Field Blanks 

Field blanks are samples of analyte-free water opened at the site and exposed to 
ambient conditions, collected each day and associated with samples collected the same 
day. Five field blank samples (one per day) were collected during the 5-day soil 
sampling event, which meets the frequency specified in the SAP (DON 2022)1. 
However, it is noted that the results for two of these field blanks were rejected (qualified 
as “R”) as discussed in Section B.4. Field blank samples were also specified in the SAP 
(DON 2022)1 for the groundwater sampling event; however, none were collected due to 
an oversight.  
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The field blank results are summarized in Table B-4. No target analytes were detected 
in the three reportable field blanks; thus, no associated sample results were qualified on 
the basis of field blank results. Although field blanks were not collected on for the days 
of groundwater sampling and results for two field blanks associated with soil sampling 
collection were rejected (qualified as “R”), the results of the three field blanks appear to 
be representative of site conditions in the timeframe that soil and groundwater sampling 
occurred. Therefore, reported detections for soil and groundwater samples are 
considered representative of the locations sampled rather than artifacts of ambient 
conditions. 

B.2.3 Trip Blanks 

Trip blanks are used to evaluate the potential for sample cross-contamination or 
introduction of ambient contamination with volatile contaminants during sample 
handling, transportation, or storage onsite or at the laboratory. Seven trip blanks were 
analyzed with project samples for cVOCs. The trip blank results are summarized in 
Tables B-5 (associated with soil samples) and B-6 (associated with groundwater 
samples). As discussed in Section B.4, the results for two trip blanks and associated 
samples were rejected (qualified as “R”). Review of the validated results for the 
remaining trip blanks indicates the target analytes were not detected in the trip blanks. 
No qualification of sample results was necessary based on trip blank results.  

B.3 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

The chemical analyses were generally performed in accordance with the SAP (DON 
2022)1 by ELLE and Eurofins Seattle. 

MS/MSD sample pairs were prepared by the analytical laboratory using samples 
designated on the chain-of-custody records at an appropriate frequency and for each 
preparatory batch. At the laboratory, known concentrations of target analytes were 
added to the sample material to prepare the MS/MSD samples. The MS/MSD samples 
were carried through the preparation and analytical procedures in the same manner as 
the associated field samples. The percent recoveries (%Rs) and RPDs of the spiked 
analytes in the MS/MSD samples were used to evaluate the effect of the sample matrix 
on accuracy and precision.   

Additional laboratory QC samples (method blanks and laboratory control samples 
[LCSs]) were prepared alongside samples and each sample and QC sample was spiked 
with internal standards during sample preparation and analyzed as specified within the 
SAP (DON 2022).1 These samples and spikes were used to perform the internal 
laboratory QC prior to the delivery of data. The laboratory’s evaluation of the QC results 
includes comparison to the internal statistically generated control charts as well as the 
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project limits presented in the SAP (DON 2022) 1 to allow detections of trends or bias in 
the generated results.  

B.4 DATA VALIDATION AND APPLIED DATA QUALIFIERS 

Data validation was performed in accordance with the SAP (DON 2022) 1 by a third-
party, Laboratory Data Consultants in Carlsbad, California, as described in the data 
validation reports presented in Attachment B-1. A minimum of 10 percent of sample 
data were validated at Stage 4 and the remaining data were validated at Stage 2B, as 
defined in the General Data Validation Guidelines (Department of Defense 
Environmental Data Quality Workgroup, 2019) and Data Validation Guidelines Module 
1: Data Validation Procedure for Organic Analysis by GC/MS Analysis (Department of 
Defense Environmental Data Quality Workgroup, 2020).  

Associated sample results may be qualified when QC requirements are not achieved to 
determine the impact to associated sample results. Data were qualified during validation 
and assessment, as described below. 

• The temperatures of two coolers were above 20 degrees Celsius upon arrival at 
ELLE. Detected results were qualified “J” and non-detected results were rejected 
(qualified “R”) on this basis for the soil samples from four borings (SB-11, SB-12, 
SB-17, and SB-18) and associated field QC samples. This includes the following 
samples: Area-2-22-SB-11-0.5, Area-2-22-SB-11-5, Area-2-22-SB-11-1-5, Area-
2-22-SB-11-10, Area-2-22-SB-11-15, Area-2-22-SB-11-20, Area-2-22-SB-12-0.5, 
Area-2-22-SB-12-5, Area-2-22-SB-12-10, Area-2-22-SB-12-20, Area-2-22-SB-
12-1-20, Area-2-22-SB-12-25, Area-2-22-SB-17-0.5, Area-2-22-SB-17-10, Area-
2-22-SB-17-1-10, Area-2-22-SB-17-20, Area-2-22-SB-18-0.5, Area-2-22-SB-18-
10, Area-2-22-SB-18-20, FB-62722, FB-62811, TB-62722, and TB-62822. 

• Headspace was observed in the sample containers for three field blanks (FB-
62922, FB-63022, and FB-7122). No detections were reported in these field 
blanks. Non-detected results were qualified “UJ”. 

• The 14-day holding time specified in the SAP (DON 2022) 1 was exceeded for the 
following samples: Area-2-22-SB-9-30 (re-analysis), Area-2-22-SB-10-10 (re-
analysis), and Area-2-22-SB-11-15 (original analysis). Detected and non-
detected results reported from these analyses have been qualified “J” and “UJ,” 
respectively. 

• The percent difference (%D) values for a continuing calibration verification was 
outside control limits in a few instances. The impacted analytes were not 
detected in any associated sample; the non-detected results were qualified “UJ”. 
This occurred for 1,1-dichloropropene (nine sample results), 1,2,3-
trichlorobenene (13 sample results), 1,2,4-trichlorobenene (one sample result), 
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1,2-dichloropropane (nine sample results), chloroethane (two sample results), 
and methylene chloride (2 sample results).   

• The %R was outside QC limits for one or more surrogate compounds for four 
samples (Area-2-22-SB-9-30, Area-2-22-SB-10-10, Area-2-22-SB-17-10, and 
Area-2-22-SB-17-20). The “J” qualifier was applied to detected results reported 
from an analysis when the %R was outside the control limit. The “UJ” qualifier 
was applied to non-detected results reported from an analysis when the %R was 
below the control limit.  

• The area count was outside QC limits for one or more internal standards for two 
samples (Area-2-22-SB-9-20 and Area-2-22-SB-10-10). The “UJ” qualifier was 
applied to non-detected results associated with the impacted internal standard.  

• Groundwater samples AREA2-22-2MW-18 and AREA2-22-2MW-18B were 
submitted as a primary and field duplicate pair. Trichloroethene was detected 
slightly above the LOQ in sample AREA2-22-2MW-18B but was not detected in 
AREA2-22-2MW-18. The results were qualified as “J” and “UJ”, respectively. 

• Sample Area-2-22-SB-10-10 was used to prepare MS/MSD samples for cVOCs. 
The %Rs for 26 analytes were below the lower QC limit in the MS and/or MSD; 
these %Rs ranged from 14 percent to 74 percent. The non-detected results for 
these analytes in the primary sample have been qualified “UJ” on this basis.  

• Sample Area-2-22-SB-13-5 was used to prepare MS/MSD samples for cVOCs. 
The %Rs for two analytes (1,2,3-trichlorobenzene and 1,2,4-trichlorobenzene) 
were below the lower control limit in the MS and MSD; these %Rs ranged from 
54 percent to 65 percent. The non-detected results for these analytes in the 
primary sample have been qualified “UJ” on this basis.  

• Sample AREA2-22-2MW-14 was used to prepare MS/MSD samples for cVOCs. 
The %R for one analyte (1,1-dichloroethene) was slightly above the upper control 
limit in the MS; the %R was 132 percent. Additionally, the RPD for one analyte 
(vinyl chloride) was slightly above the upper control limit; the RPD was 21 
percent. The detected results for these analytes in the primary sample have been 
qualified “J” on this basis.  

In addition, more than one analysis was performed and reported by the laboratory for 
several samples. In these cases, the data validator selected a “best” result for each 
target analyte based on professional judgement. The results not selected as the “best” 
results in these cases are not discussed in the above bullets and are not presented in 
the Soil and Groundwater Investigation Report.  

No other qualifiers were added to the analytical results for project samples during 
validation or assessment. The qualifiers added to project data during data validation are 
summarized below.  
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• The “J” qualifier indicates that the reported result is an estimated value.  
• The “R” qualifier indicates that the result is rejected. 
• The “U” qualifier indicates that the analyte is not detected; the associated 

numerical value is the limit of detection or as qualified during data validation. 
• The “UJ” qualifier indicates that the analyte is not detected; the associated 

numerical value is approximate. 

Sample results as qualified are presented in the Soil and Groundwater Investigation 
Report.  

B.5 DATA QUALITY INDICATORS 

A discussion of data quality indicators for this project in terms of precision, accuracy, 
representativeness, completeness, comparability, and sensitivity is provided in the 
following sections. 

B.5.1 Precision 

Precision is defined as the degree of agreement among repeated measurement of the 
same parameter. Precision also characterizes the natural variation of the matrix. 
Precision is evaluated through the use of field duplicate samples and MS/MSD sets to 
assess the potential bias of field and laboratory conditions on the results. The 
quantitative indicator of precision is the RPD between the results of field duplicates and 
the associated primary samples and the MS/MSD pairs.  

Field sample duplicate RPDs are within the SAP (DON 2022)1 QC limits and in general 
agreement, unless otherwise noted in Section B.2.1 and Section B.4. Two sample 
results were qualified on the basis of field sample duplicate results. Overall the field 
duplicate sample results demonstrate that representative samples were adequately 
collected during field activities and that the laboratories were capable of evaluating the 
matrix consistently.  

MS/MSD RPDs are within the SAP (DON 2022)1 QC limits, unless otherwise noted in 
Attachment B-1 or Section B.4. One sample result was qualified on the basis of 
MS/MSD RPD.  

B.5.2 Accuracy 

An evaluation of accuracy monitors the agreement of measured results with “true 
values” established by spiking applicable samples with a known quantity of analyte, 
surrogate compound, or internal standard. Accuracy is measured by the %R for spiked 
samples (LCS, MS/MSD), surrogate compounds, and internal standards. LCS and 
MS/MSD samples were analyzed in accordance with the SAP (DON 2022)1 
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specifications. LCS, MS/MSD, surrogate compound, and internal standard %Rs were 
within acceptable project-specified QC limits, unless otherwise noted in Attachment B-1 
or in Section B.4. In most cases, the project goal for accuracy was met. 

B.5.3 Representativeness 

Representativeness is a qualitative parameter that expresses the degree to which the 
sample data are characteristic of a population, parameter, or environmental condition. 
Representativeness is most concerned with the proper design of a sampling system and 
careful selection of sampling locations. Representative data were obtained through 
selection of sampling locations, sampling procedure collection, handling of samples, 
and the use of established field and laboratory procedures as described in the SAP 
(DON 2022)1 except as discussed in the first bullet in Section B.4. Non-detected results 
for several samples were rejected (qualified “R”) due to elevated temperatures incurred 
during sample shipment to the laboratory.   

B.5.4 Completeness 

Completeness is a measure of the amount of usable data obtained versus the total 
possible planned data. The evaluation includes a comparison of the number of valid 
results divided by the possible number of individual results, expressed in a percentage.  

The data completeness is defined as the percentage of usable data (usable data 
divided by the total possible data): 

% completeness = 100 * number of valid results (i.e., non-R flagged) 
         number of planned results 

Completeness for the data set is less than 100 percent due to the following:  

• Borehole SB-20 was not drilled and a well at this location was not installed; 
therefore, no soil or groundwater samples were collected at this location. This 
location was considered a “contingency” location, with samples to be collected 
only if a boring and well were deemed necessary in the event another location 
was needed based on field observations. The samples at this location are not 
considered “planned” samples and are not used in the calculation of percent 
completeness. 

• Soil samples were collected from three depths at SB-17 and SB-18, instead of 
five depths as planned.  

• Presumably due to the above bullets, five soil field duplicates were collected 
instead of six planned soil field duplicates. 
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• Two field blanks associated with groundwater sampling were planned but not 
collected. 

• As discussed in the first bullet in Section B.4, non-detected results for several 
samples were rejected (qualified “R”) due to elevated temperatures incurred 
during sample shipment to the laboratory. This includes non-detected results for 
soil samples from four borings, SB-11 (five samples and one field duplicate), 
SB-12 (five samples and one field duplicate), SB-17 (three samples and one field 
duplicate), and SB-18 (three samples), two field blanks, and two trip blanks. 
(Note: a total of 5 detections were reported for these samples and qualified as 
“J”. The remaining 754 non-detected results were rejected (qualified “R”).  

Excluding field QC samples, there was a total of 2,178 planned results for 33 cVOC 
target analytes for samples to be collected from 66 samples from 11 wells and 55 soil 
borehole locations and depths. As induced from the bullets above, 132 data points were 
not collected, and 524 results were rejected (qualified “R). Thus, there were 1,522 valid 
results. The % completeness for this data set is 70%, which is significantly below the 
90% minimal acceptance criteria for completeness specified in the SAP (DON 2022).1  

B.5.5 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one 
dataset can be compared with another. Sample results should be comparable with other 
measurements for similar samples and sample conditions. Comparability for the project 
was achieved by using standard protocols for sampling and analysis.  

B.5.6 Sensitivity 

Sensitivity was evaluated by comparing the project action levels (PALs) with the limits of 
detection (LODs) for each sample result. Non-detected sample results with LODs above 
PALs are indicated in grey highlight in Tables 6 and 7 of the Soil and Groundwater 
Investigation Report. As presented in the SAP (DON 2022)1 in Worksheet #15, it was 
known that several LODs would be above the PALs. Other instances of LODs above 
PALs are as follows: 

• Soil sample from SB-9 at 30 feet (ft) below ground surface (bgs), with results 
selected from the methanol dilution because the original results (from an aliquot 
preserved with sodium bisulfate) were associated with internal standard areas 
outside QC limits 

• Soil sample from SB-19 at 10 ft bgs, with results reported from a methanol 
dilution; the laboratory indicated they originally performed analysis from an 
aliquot preserved with sodium bisulfate but didn’t report results due to analytical 
issues with non-target analytes or interferences.  
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• Groundwater sample from well 2MW12, which was analyzed at a 10-fold dilution 
using the laboratory’s low-level implementation of Method 8260D due to the   
sample matrix, as narrated by the laboratory.   

B.6 OVERALL ASSESSMENT OF DATA 

As indicated in FCR number 21F4135, which is presented in Appendix A to the Soil and 
Groundwater Investigation Report, and Section B.5.4, several planned samples and QC 
samples were not collected. Additionally, 754 results were rejected during data 
validation and assessment and should not be used for any purpose. The remaining 
results are acceptable for use as qualified.  

 



 
        

 

 

 

 

 

 

 

 

Tables



 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank



Table B-1.  Sample Summary

Location ID Field Sample ID
Collected 

Date QC Type Primary Sample ID
Depth (ft 

bgs) Matrix
Laboratory  
Sample ID Laboratory

SB-9 Area-2-22-SB-9-0.5 29-Jun-2022 N 0.5 Soil 410-89884-7 ELLE
SB-9 Area-2-22-SB-9-10 29-Jun-2022 N 10 Soil 410-89884-8 ELLE
SB-9 Area-2-22-SB-9-1-10 29-Jun-2022 FD Area-2-22-SB-9-10 10 Soil 410-89884-9 ELLE
SB-9 Area-2-22-SB-9-20 29-Jun-2022 N 20 Soil 410-89884-10 ELLE
SB-9 Area-2-22-SB-9-30 29-Jun-2022 N 30 Soil 410-89884-11 ELLE
SB-9 Area-2-22-SB-9-40 29-Jun-2022 N 40 Soil 410-89884-12 ELLE

SB-10 Area-2-22-SB-10-0.5 29-Jun-2022 N 0.5 Soil 410-89884-14 ELLE
SB-10 Area-2-22-SB-10-10 29-Jun-2022 N 10 Soil 410-89884-15 ELLE
SB-10 Area-2-22-SB-10-20 29-Jun-2022 N 20 Soil 410-89884-16 ELLE
SB-10 Area-2-22-SB-10-30 29-Jun-2022 N 30 Soil 410-89884-17 ELLE
SB-10 Area-2-22-SB-10-40 29-Jun-2022 N 40 Soil 410-89884-18 ELLE
SB-11 Area-2-22-SB-11-0.5 28-Jun-2022 N 0.5 Soil 410-90316-16 ELLE
SB-11 Area-2-22-SB-11-5 28-Jun-2022 N 5 Soil 410-90316-17 ELLE
SB-11 Area-2-22-SB-11-1-5 28-Jun-2022 FD Area-2-22-SB-11-5 5 Soil 410-90316-18 ELLE
SB-11 Area-2-22-SB-11-10 28-Jun-2022 N 10 Soil 410-90316-19 ELLE
SB-11 Area-2-22-SB-11-15 28-Jun-2022 N 15 Soil 410-90316-20 ELLE
SB-11 Area-2-22-SB-11-20 28-Jun-2022 N 20 Soil 410-90316-21 ELLE
SB-12 Area-2-22-SB-12-0.5 28-Jun-2022 N 0.5 Soil 410-90316-11 ELLE
SB-12 Area-2-22-SB-12-5 28-Jun-2022 N 5 Soil 410-90316-12 ELLE
SB-12 Area-2-22-SB-12-10 28-Jun-2022 N 10 Soil 410-90316-13 ELLE
SB-12 Area-2-22-SB-12-20 28-Jun-2022 N 20 Soil 410-90316-14 ELLE
SB-12 Area-2-22-SB-12-1-20 28-Jun-2022 FD Area-2-22-SB-12-20 20 Soil 410-90316-15 ELLE
SB-12 Area-2-22-SB-12-25 28-Jun-2022 N 25 Soil 410-90316-22 ELLE
SB-13 Area-2-22-SB-13-0.5 28-Jun-2022 N 0.5 Soil 410-89884-1 ELLE
SB-13 Area-2-22-SB-13-5 28-Jun-2022 N 5 Soil 410-89884-2 ELLE
SB-13 Area-2-22-SB-13-10 28-Jun-2022 N 10 Soil 410-89884-3 ELLE
SB-13 Area-2-22-SB-13-15 28-Jun-2022 N 15 Soil 410-89884-4 ELLE
SB-13 Area-2-22-SB-13-20 28-Jun-2022 N 20 Soil 410-89884-5 ELLE
SB-14 Area-2-22-SB-14-0.5 30-Jun-2022 N 0.5 Soil 410-89884-19 ELLE
SB-14 Area-2-22-SB-14-5 30-Jun-2022 N 5 Soil 410-89884-20 ELLE
SB-14 Area-2-22-SB-14-10 30-Jun-2022 N 10 Soil 410-89884-21 ELLE
SB-14 Area-2-22-SB-14-15 30-Jun-2022 N 15 Soil 410-89884-22 ELLE
SB-14 Area-2-22-SB-14-20 30-Jun-2022 N 20 Soil 410-89884-23 ELLE
SB-15 Area-2-22-SB-15-0.5 1-Jul-2022 N 0.5 Soil 410-89884-31 ELLE
SB-15 Area-2-22-SB-15-1-0.5 1-Jul-2022 FD Area-2-22-SB-15-0.5 0.5 Soil 410-89884-32 ELLE
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Table B-1.  Sample Summary

Location ID Field Sample ID
Collected 

Date QC Type Primary Sample ID
Depth (ft 

bgs) Matrix
Laboratory  
Sample ID Laboratory

SB-15 Area-2-22-SB-15-5 1-Jul-2022 N 5 Soil 410-89884-33 ELLE
SB-15 Area-2-22-SB-15-10 1-Jul-2022 N 10 Soil 410-89884-34 ELLE
SB-15 Area-2-22-SB-15-15 1-Jul-2022 N 15 Soil 410-89884-35 ELLE
SB-15 Area-2-22-SB-15-20 1-Jul-2022 N 20 Soil 410-89884-36 ELLE
SB-16 Area-2-22-SB-16-0.5 1-Jul-2022 N 0.5 Soil 410-89884-38 ELLE
SB-16 Area-2-22-SB-16-5 1-Jul-2022 N 5 Soil 410-89884-39 ELLE
SB-16 Area-2-22-SB-16-10 1-Jul-2022 N 10 Soil 410-89884-40 ELLE
SB-16 Area-2-22-SB-16-15 1-Jul-2022 N 15 Soil 410-89884-41 ELLE
SB-16 Area-2-22-SB-16-20 1-Jul-2022 N 20 Soil 410-89884-42 ELLE
SB-17 Area-2-22-SB-17-0.5 27-Jun-2022 N 0.5 Soil 410-90316-1 ELLE
SB-17 Area-2-22-SB-17-10 27-Jun-2022 N 10 Soil 410-90316-2 ELLE
SB-17 Area-2-22-SB-17-1-10 27-Jun-2022 FD Area-2-22-SB-17-10 10 Soil 410-90316-3 ELLE
SB-17 Area-2-22-SB-17-20 27-Jun-2022 N 20 Soil 410-90316-4 ELLE
SB-18 Area-2-22-SB-18-0.5 28-Jun-2022 N 0.5 Soil 410-90316-5 ELLE
SB-18 Area-2-22-SB-18-10 28-Jun-2022 N 10 Soil 410-90316-6 ELLE
SB-18 Area-2-22-SB-18-20 28-Jun-2022 N 20 Soil 410-90316-7 ELLE
SB-19 Area-2-22-SB-19-0.5 1-Jul-2022 N 0.5 Soil 410-89884-26 ELLE
SB-19 Area-2-22-SB-19-5 1-Jul-2022 N 5 Soil 410-89884-27 ELLE
SB-19 Area-2-22-SB-19-10 1-Jul-2022 N 10 Soil 410-89884-28 ELLE
SB-19 Area-2-22-SB-19-15 1-Jul-2022 N 15 Soil 410-89884-29 ELLE
SB-19 Area-2-22-SB-19-20 1-Jul-2022 N 20 Soil 410-89884-30 ELLE

-- FB-62722 27-Jun-2022 FB -- -- Field QC 410-90316-8 ELLE
-- FB-62822 28-Jun-2022 FB -- -- Field QC 410-90316-9 ELLE
-- FB-62922 29-Jun-2022 FB -- -- Field QC 410-89884-44 ELLE
-- FB-63022 30-Jun-2022 FB -- -- Field QC 410-89884-24 ELLE
-- FB-7122 1-Jul-2022 FB -- -- Field QC 410-89884-37 ELLE
-- TB-62722 27-Jun-2022 TB -- -- Field QC 410-90316-10 ELLE
-- TB-62822 28-Jun-2022 TB -- -- Field QC 410-90316-23 ELLE
-- TB-62822-1 28-Jun-2022 TB -- -- Field QC 410-89884-6 ELLE
-- TB-62922 29-Jun-2022 TB -- -- Field QC 410-89884-13 ELLE
-- TB-63022 30-Jun-2022 TB -- -- Field QC 410-89884-25 ELLE
-- TB-7122 1-Jul-2022 TB -- -- Field QC 410-89884-43 ELLE
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Table B-1.  Sample Summary

Location ID Field Sample ID
Collected 

Date QC Type Primary Sample ID
Depth (ft 

bgs) Matrix
Laboratory  
Sample ID Laboratory

2MW-9 AREA2-22-2MW-9 11-Jul-2022 N -- Groundwater 580-115786-5 Eurofins Seattle
2MW-9 AREA2-22-2MW-9B 11-Jul-2022 FD AREA2-22-2MW-9 -- Groundwater 580-115786-6 Eurofins Seattle

2MW-10 AREA2-22-2MW-10 11-Jul-2022 N -- Groundwater 580-115786-4 Eurofins Seattle
2MW-11 AREA2-22-2MW-11 8-Jul-2022 N -- Groundwater 580-115786-7 Eurofins Seattle
2MW-12 AREA2-22-2MW-12 8-Jul-2022 N -- Groundwater 580-115786-13 Eurofins Seattle
2MW-13 AREA2-22-2MW-13 11-Jul-2022 N -- Groundwater 580-115786-8 Eurofins Seattle
2MW-14 AREA2-22-2MW-14 11-Jul-2022 N -- Groundwater 580-115786-2 Eurofins Seattle
2MW-15 AREA2-22-2MW-15 11-Jul-2022 N -- Groundwater 580-115786-3 Eurofins Seattle
2MW-16 AREA2-22-2MW-16 11-Jul-2022 N -- Groundwater 580-115786-10 Eurofins Seattle
2MW-17 AREA2-22-2MW-17 8-Jul-2022 N -- Groundwater 580-115786-11 Eurofins Seattle
2MW-18 AREA2-22-2MW-18 8-Jul-2022 N -- Groundwater 580-115786-9 Eurofins Seattle
2MW-18 AREA2-22-2MW-18B 8-Jul-2022 FD AREA2-22-2MW-18 -- Groundwater 580-115786-12 Eurofins Seattle
2MW-19 AREA2-22-2MW-19 11-Jul-2022 N -- Groundwater 580-115786-1 Eurofins Seattle

-- TB-070822 8-Jul-2022 TB -- Field QC 580-115786-14 Eurofins Seattle
Notes:

ft bgs = feet below ground surface ID = identification
ELLE = Eurofins Lancaster Laboratories Environmental, LLC N = normal (primary sample)
FD = field duplicate  QC = quality control
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Location
Field Sample ID

Analyte
Analytical 

Method Units Result Q Result Q Result Q Result Q Result Q Result Q
1,1,1,2-Tetrachloroethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,1,1-Trichloroethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,1,2,2-Tetrachloroethane 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
1,1,2-Trichloroethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,1-Dichloroethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,1-Dichloroethene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,1-Dichloropropene 8260D mg/kg 0.0011 UJ 0.0011 UJ NC R R NC R R NC
1,2,3-Trichlorobenzene 8260D mg/kg 0.0043 U 0.0044 U NC R R NC R R NC
1,2,3-Trichloropropane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,2,4-Trichlorobenzene 8260D mg/kg 0.0043 U 0.0044 U NC R R NC R R NC
1,2-Dichlorobenzene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,2-Dichloroethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,2-Dichloropropane 8260D mg/kg 0.0011 UJ 0.0011 UJ NC R R NC R R NC
1,3-Dichlorobenzene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
1,3-Dichloropropane 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
1,4-Dichlorobenzene 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
2,2-Dichloropropane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
2-Chlorotoluene 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
4-Chlorotoluene 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
Carbon tetrachloride 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
Chlorobenzene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
Chloroethane 8260D mg/kg 0.0022 U 0.0022 U NC R R NC R R NC
Chloroform 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
Chloromethane 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
cis-1,2-Dichloroethene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
cis-1,3-Dichloropropene 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
Hexachlorobutadiene 8260D mg/kg 0.0043 U 0.0044 U NC R R NC R R NC
Methylene chloride 8260D mg/kg 0.0022 U 0.0022 U NC R R NC R R NC
Tetrachloroethene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
trans-1,2-Dichloroethene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
trans-1,3-Dichloropropene 8260D mg/kg 0.00054 U 0.00055 U NC R R NC R R NC
Trichloroethene 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC
Vinyl chloride 8260D mg/kg 0.0011 U 0.0011 U NC R R NC R R NC

Notes:

bgs = below ground surface
mg/kg = milligrams per kilogram
NC - not calculated; one or more of the sample pair results are “U” or "UJ" qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.
UJ = The analyte is not detected; the associated numerical value is approximate.

Table B-2.  Results and Relative Percent 
Differences for Primary Samples and Field 
Duplicate Pairs - Soil

RPDSB-9 at 10 feet bgs
Area-2-22-SB-9-10 Area-2-22-SB-9-1-10 Area-2-22-SB-12-20 Area-2-22-SB-12-1-20

SB-12 at 20 feet bgs RPDSB-11 at 5 feet bgs RPD
Area-2-22-SB-11-5 Area-2-22-SB-11-1-5
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Location
Field Sample ID

Analyte
Analytical 

Method Units
1,1,1,2-Tetrachloroethane 8260D mg/kg
1,1,1-Trichloroethane 8260D mg/kg
1,1,2,2-Tetrachloroethane 8260D mg/kg
1,1,2-Trichloroethane 8260D mg/kg
1,1-Dichloroethane 8260D mg/kg
1,1-Dichloroethene 8260D mg/kg
1,1-Dichloropropene 8260D mg/kg
1,2,3-Trichlorobenzene 8260D mg/kg
1,2,3-Trichloropropane 8260D mg/kg
1,2,4-Trichlorobenzene 8260D mg/kg
1,2-Dichlorobenzene 8260D mg/kg
1,2-Dichloroethane 8260D mg/kg
1,2-Dichloropropane 8260D mg/kg
1,3-Dichlorobenzene 8260D mg/kg
1,3-Dichloropropane 8260D mg/kg
1,4-Dichlorobenzene 8260D mg/kg
2,2-Dichloropropane 8260D mg/kg
2-Chlorotoluene 8260D mg/kg
4-Chlorotoluene 8260D mg/kg
Carbon tetrachloride 8260D mg/kg
Chlorobenzene 8260D mg/kg
Chloroethane 8260D mg/kg
Chloroform 8260D mg/kg
Chloromethane 8260D mg/kg
cis-1,2-Dichloroethene 8260D mg/kg
cis-1,3-Dichloropropene 8260D mg/kg
Hexachlorobutadiene 8260D mg/kg
Methylene chloride 8260D mg/kg
Tetrachloroethene 8260D mg/kg
trans-1,2-Dichloroethene 8260D mg/kg
trans-1,3-Dichloropropene 8260D mg/kg
Trichloroethene 8260D mg/kg
Vinyl chloride 8260D mg/kg

Notes:

bgs = below ground surface
mg/kg = milligrams per kilogram
NC - not calculated; one or more of the sample pair results are “U” or "UJ" 
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit
UJ = The analyte is not detected; the associated numerical value is approx

Table B-2.  Results and Relative Percent 
Differences for Primary Samples and Field 
Duplicate Pairs - Soil

Result Q Result Q Result Q Result Q
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC

0.00075 U 0.00064 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0060 U 0.0051 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0060 U 0.0051 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC

0.00075 U 0.00064 U NC R R NC
0.00075 U 0.00064 U NC R R NC

0.0015 U 0.0013 U NC R R NC
0.00075 U 0.00064 U NC R R NC
0.00075 U 0.00064 U NC R R NC

0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0030 U 0.0026 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R 0.0011 J NC

0.00075 U 0.00064 U NC R R NC
0.0060 U 0.0051 U NC R R NC
0.0030 U 0.0026 U NC R R NC
0.0015 U 0.0013 U NC R R NC
0.0015 U 0.0013 U NC R R NC

0.00075 U 0.00064 U NC R R NC
0.0015 U 0.0013 U NC 0.13 J 0.17 J 27%
0.0015 U 0.0013 U NC R R NC

SB-17 at 10 feet bgs RPD
Area-2-22-SB-17-10 Area-2-22-SB-17-1-10

SB-15 at 0.5 feet bgs RPD
Area-2-22-SB-15-0.5 Area-2-22-SB-15-1-0.5
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Location
Field Sample ID

Analyte
Analytical 

Method Units Result Q Result Q Result Q Result Q
1,1,1,2-Tetrachloroethane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,1,1-Trichloroethane 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
1,1,2,2-Tetrachloroethane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,1,2-Trichloroethane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,1-Dichloroethane 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
1,1-Dichloroethene 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
1,1-Dichloropropene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,2,3-Trichlorobenzene 8260D  µg/L 0.35 UJ 0.35 UJ NC 0.35 UJ 0.35 UJ NC
1,2,3-Trichloropropane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,2,4-Trichlorobenzene 8260D  µg/L 0.35 U 0.35 U NC 0.35 U 0.35 U NC
1,2-Dichlorobenzene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,2-Dichloroethane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,2-Dichloropropane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
1,3-Dichlorobenzene 8260D  µg/L 0.18 J 0.16 J 12% 0.14 J 0.15 J 7%
1,3-Dichloropropane 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
1,4-Dichlorobenzene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
2,2-Dichloropropane 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
2-Chlorotoluene 8260D  µg/L 0.35 U 0.35 U NC 0.35 U 0.35 U NC
4-Chlorotoluene 8260D  µg/L 0.25 U 0.25 U NC 0.25 U 0.25 U NC
Carbon tetrachloride 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
Chlorobenzene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
Chloroethane 8260D  µg/L 0.25 U 0.25 U NC 0.25 U 0.25 U NC
Chloroform 8260D  µg/L 0.22 0.18 J 20% 0.070 U 0.070 U NC
Chloromethane 8260D  µg/L 0.35 U 0.35 U NC 0.35 U 0.35 U NC
cis-1,2-Dichloroethene 8260D  µg/L 0.15 U 0.15 U NC 0.071 J 0.083 J 16%
cis-1,3-Dichloropropene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
Hexachlorobutadiene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
Methylene chloride 8260D  µg/L 3.5 U 3.5 U NC 3.5 U 3.5 U NC
Tetrachloroethene 8260D  µg/L 0.25 U 0.25 U NC 0.25 U 0.25 U NC
trans-1,2-Dichloroethene 8260D  µg/L 0.070 U 0.070 U NC 0.070 U 0.070 U NC
trans-1,3-Dichloropropene 8260D  µg/L 0.15 U 0.15 U NC 0.15 U 0.15 U NC
Trichloroethene 8260D  µg/L 0.15 U 0.15 U NC 0.15 UJ 0.24 J NC
Vinyl chloride 8260D  µg/L 0.015 U 0.015 U NC 0.015 U 0.015 U NC

Notes:

µg/L = microgram(s) per liter
NC - not calculated; one or more of the sample pair results are “U” or "UJ" qualified.
Q = qualifier
RPD - relative percent difference 
Data Qualifiers:
J = The reported result is an estimated value.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.

Table B-3.  Results and Relative Percent 
Differences for Primary Samples and Field 
Duplicate Pairs - Groundwater

RPD

UJ = The analyte is not detected; the associated numerical value is approximate.

AREA2-22-2MW-9 AREA2-22-2MW-9B
RPD2MW-9 2-MW18

AREA2-22-2MW-18 AREA2-22-2MW-18B

Page 1 of 1



This page intentionally left blank



Table B-4. Summary of Field Blank Results
Field Sample ID FB-7122

Sample Collection Date

Analyte
Analytical 
Method Units Result Q Result Q Result Q

1,1,1,2-Tetrachloroethane 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
1,1,1-Trichloroethane 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
1,1,2,2-Tetrachloroethane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,1,2-Trichloroethane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,1-Dichloroethane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,1-Dichloroethene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,1-Dichloropropene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,2,3-Trichlorobenzene 8260D  µg/L R R 1.0 UJ 1.0 UJ 1.0 UJ
1,2,3-Trichloropropane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,2,4-Trichlorobenzene 8260D  µg/L R R 1.0 UJ 1.0 UJ 1.0 UJ
1,2-Dichlorobenzene 8260D  µg/L R R 0.50 UJ 0.50 UJ 0.50 UJ
1,2-Dichloroethane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,2-Dichloropropane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,3-Dichlorobenzene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,3-Dichloropropane 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
1,4-Dichlorobenzene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
2,2-Dichloropropane 8260D  µg/L R R 0.50 UJ 0.50 UJ 0.50 UJ
2-Chlorotoluene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
4-Chlorotoluene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
Carbon tetrachloride 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
Chlorobenzene 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
Chloroethane 8260D  µg/L R R 0.50 UJ 0.50 UJ 0.50 UJ
Chloroform 8260D  µg/L R R 0.60 UJ 0.60 UJ 0.60 UJ
Chloromethane 8260D  µg/L R R 0.50 UJ 0.50 UJ 0.50 UJ
cis-1,2-Dichloroethene 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
cis-1,3-Dichloropropene 8260D  µg/L  R  R 0.50 UJ 0.50 UJ 0.50 UJ
Hexachlorobutadiene 8260D  µg/L  R  R 4.0 UJ 4.0 UJ 4.0 UJ
Methylene chloride 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
Tetrachloroethene 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ

FB-62722
27-Jun-2022

FB-63022
30-Jun-2022 1-Jul-2022

FB-62822
28-Jun-2022

FB-62922
29-Jun-2022
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Table B-4. Summary of Field Blank Results
Field Sample ID FB-7122

Sample Collection Date

Analyte
Analytical 
Method Units Result Q Result Q Result Q

FB-62722
27-Jun-2022

FB-63022
30-Jun-2022 1-Jul-2022

FB-62822
28-Jun-2022

FB-62922
29-Jun-2022

trans-1,2-Dichloroethene 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
trans-1,3-Dichloropropene 8260D  µg/L  R  R 0.50 UJ 0.50 UJ 0.50 UJ
Trichloroethene 8260D  µg/L  R  R 0.60 UJ 0.60 UJ 0.60 UJ
Vinyl chloride 8260D  µg/L  R  R 0.50 UJ 0.50 UJ 0.50 UJ

Notes:

µg/L = microgram(s) per liter
Q = qualifier
Data Qualifiers:
UJ = The analyte is not detected; the associated numerical value is approximate.
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Location TB-062722 TB-062822 TB-062822-1 TB-062922 TB-063022 TB-7122
Field Sample ID

Analyte
Analytical 
Method Units Result Q Result Q Result Q Result Q Result Q Result Q

1,1,1,2-Tetrachloroethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,1,1-Trichloroethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,1,2,2-Tetrachloroethane 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
1,1,2-Trichloroethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,1-Dichloroethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,1-Dichloroethene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,1-Dichloropropene 8260D mg/kg R R 0.0020 UJ 0.0020 U 0.0020 U 0.0020 U
1,2,3-Trichlorobenzene 8260D mg/kg R R 0.0080 U 0.0080 U 0.0080 U 0.0080 U
1,2,3-Trichloropropane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,2,4-Trichlorobenzene 8260D mg/kg R R 0.0080 U 0.0080 U 0.0080 U 0.0080 U
1,2-Dichlorobenzene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,2-Dichloroethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,2-Dichloropropane 8260D mg/kg R R 0.0020 UJ 0.0020 U 0.0020 U 0.0020 U
1,3-Dichlorobenzene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
1,3-Dichloropropane 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
1,4-Dichlorobenzene 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
2,2-Dichloropropane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
2-Chlorotoluene 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
4-Chlorotoluene 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
Carbon tetrachloride 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Chlorobenzene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Chloroethane 8260D mg/kg R R 0.0040 U 0.0040 U 0.0040 U 0.0040 U
Chloroform 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Chloromethane 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
cis-1,2-Dichloroethene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
cis-1,3-Dichloropropene 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
Hexachlorobutadiene 8260D mg/kg R R 0.0080 U 0.0080 U 0.0080 U 0.0080 U
Methylene chloride 8260D mg/kg R R 0.0040 U 0.0040 U 0.0040 U 0.0040 U
Tetrachloroethene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
trans-1,2-Dichloroethene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
trans-1,3-Dichloropropene 8260D mg/kg R R 0.0010 U 0.0010 U 0.0010 U 0.0010 U
Trichloroethene 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U
Vinyl chloride 8260D mg/kg R R 0.0020 U 0.0020 U 0.0020 U 0.0020 U

Notes:

mg/kg = milligrams per kilogram
Q = qualifier
Data Qualifiers:
R = The result is rejected.
U = The analyte is not detected; the associated numerical value is the limit of detection or as qualified during data validation.

Table B-5. Summary of Trip Blank Results - Soil

1-Jul-2022

UJ = The analyte is not detected; the associated numerical value is approximate.

28-Jun-202227-Jun-2022 28-Jun-2022 29-Jun-2022 30-Jun-2022
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Table B-6. Summary of Trip Blank Results - Water
Field Sample ID TB-070822

Sample Collection Date

Analyte
Analytical 
Method Units Result Q

1,1,1,2-Tetrachloroethane 8260D  µg/L 0.15 U
1,1,1-Trichloroethane 8260D  µg/L 0.070 U
1,1,2,2-Tetrachloroethane 8260D  µg/L 0.15 U
1,1,2-Trichloroethane 8260D  µg/L 0.15 U
1,1-Dichloroethane 8260D  µg/L 0.070 U
1,1-Dichloroethene 8260D  µg/L 0.070 U
1,1-Dichloropropene 8260D  µg/L 0.15 U
1,2,3-Trichlorobenzene 8260D  µg/L 0.35 UJ
1,2,3-Trichloropropane 8260D  µg/L 0.15 U
1,2,4-Trichlorobenzene 8260D  µg/L 0.35 U
1,2-Dichlorobenzene 8260D  µg/L 0.15 U
1,2-Dichloroethane 8260D  µg/L 0.15 U
1,2-Dichloropropane 8260D  µg/L 0.15 U
1,3-Dichlorobenzene 8260D  µg/L 0.15 U
1,3-Dichloropropane 8260D  µg/L 0.070 U
1,4-Dichlorobenzene 8260D  µg/L 0.15 U
2,2-Dichloropropane 8260D  µg/L 0.15 U
2-Chlorotoluene 8260D  µg/L 0.35 U
4-Chlorotoluene 8260D  µg/L 0.25 U
Carbon tetrachloride 8260D  µg/L 0.070 U
Chlorobenzene 8260D  µg/L 0.15 U
Chloroethane 8260D  µg/L 0.25 U
Chloroform 8260D  µg/L 0.070 U
Chloromethane 8260D  µg/L 0.35 U
cis-1,2-Dichloroethene 8260D  µg/L 0.15 U
cis-1,3-Dichloropropene 8260D  µg/L 0.15 U
Hexachlorobutadiene 8260D  µg/L 0.15 U
Methylene chloride 8260D  µg/L 3.5 U
Tetrachloroethene 8260D  µg/L 0.25 U
trans-1,2-Dichloroethene 8260D  µg/L 0.070 U
trans-1,3-Dichloropropene 8260D  µg/L 0.15 U
Trichloroethene 8260D  µg/L 0.15 U
Vinyl chloride 8260D  µg/L 0.015 U

Notes:

µg/L = microgram(s) per liter
Q = qualifier
Data Qualifiers:

8-Jul-2022

UJ = The analyte is not detected; the associated numerical value is approximate.

U = The analyte is not detected; the associated numerical value is the limit of detection or as 
qualified during data validation.
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 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

EA Engineering, Science, & Technology, Inc. August 25, 2022
2200 Sixth Ave., Suite 707
Seattle, WA 98121
ATTN: Ms. Sherri Wunderlich
swunderlich@eaest.com 

SUBJECT: NBK Keyport OU2 - Data Validation

Dear Ms. Wunderlich,

Enclosed is the final validation report for the fraction listed below. This SDG was received on July 29, 2022.  Attachment 1
is a summary of the samples that were reviewed for the analysis.

LDC Project #54603_RV1:

SDG # Fraction

580-115786-1 Volatiles

The data validation was performed under Stage 2B & 4 validation guidelines. The analysis was validated using the
following documents and variances, as applicable to the method:

! Final Tier I Sampling and Analysis Plan, Soil and Groundwater Investigation at Operable Unit 2 Area 2, Van
Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, Washington (April 2022)

! U.S. Department of Defense (DoD) General Validation Guidelines (November 2019)

! DoD Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS (May
2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
Project Manager/Senior Chemist
pgeng@lab-data.com

V:\LOGIN\EA\Keyport\54603COV_RV1.wpd ADV
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 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

EA Engineering, Science, & Technology, Inc. August 19, 2022
2200 Sixth Ave., Suite 707
Seattle, WA 98121
ATTN: Ms. Sherri Wunderlich
swunderlich@eaest.com 

SUBJECT: NBK Keyport OU2 - Data Validation

Dear Ms. Wunderlich,

Enclosed is the final validation report for the fraction listed below. This SDG was received on July 29, 2022.  Attachment 1
is a summary of the samples that were reviewed for the analysis.

LDC Project #54603:

SDG # Fraction

580-115786-1 Volatiles

The data validation was performed under Stage 2B & 4 validation guidelines. The analysis was validated using the
following documents and variances, as applicable to the method:

! Final Tier I Sampling and Analysis Plan, Soil and Groundwater Investigation at Operable Unit 2 Area 2, Van
Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, Washington (April 2022)

! U.S. Department of Defense (DoD) General Validation Guidelines (November 2019)

! DoD Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS (May
2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
Project Manager/Senior Chemist
pgeng@lab-data.com
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43 pages-ADV 3 WEEK TAT Attachment 1

90/10  2B/4   EDD LDC# 54603 (EA Engineering - Seattle, WA / NBK Keyport, OU2) PO# 23092

 LDC SDG#
DATE
REC'D

(2)
DATE
DUE

VOA
(8260D)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 580-115786-1 07/29/22 08/19/22 12 0

A 580-115786-1 07/29/22 08/19/22 2 0

 Total T/PG 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include RE, DL, MS, MSD, and DUP's. V:\LOGIN\EA\Keyport\54603ST-OU2.wpd



LDC Report# 54603A1a_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

NBK Keyport OU2 

August25,2022 

Volatiles 

Stage 28 & 4 

Eurofins, Tacoma, WA 

Sample Delivery Group (SDG): 580-115786-1 

Laboratory Sample 
Sample Identification Identification 

AREA2-22-2MW-19 580-115786-1 
AREA2-22-2MW-14** 580-115786-2** 
AREA2-22-2MW-15 580-115786-3 
AREA2-22-2MW-10 580-115786-4 
AREA2-22-2MW-9 580-115786-5 
AREA2-22-2MW-98 580-115786-6 
AREA2-22-2MW-11** 580-115786-7** 
AREA2-22-2MW-13 580-115786-8 
AREA2-22-2MW-18 580-115786-9 
AREA2-22-2MW-16 580-115786-10 
AREA2-22-2MW-17 580-115786-11 
AREA2-22-2MW-188 580-115786-12 
AREA2-22-2MW-12 580-115786-13 
TB-070822 580-115786-14 
AREA2-22-2MW-14MS 580-115786-2MS 
AREA2-22-2MW-14MSD 580-115786-2MSD 

**Indicates sample underwent Stage 4 validation 

1 
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Collection 
Matrix Date 
Water 07/11/22 
Water 07/11/22 
Water 07/11/22 
Water 07/11/22 
Water 07/11/22 
Water 07/11/22 
Water 07/08/22 
Water 07/11/22 
Water 07/08/22 
Water 07/11/22 
Water 07/08/22 
Water 07/08/22 
Water 07/08/22 
Water 07/08/22 
Water 07/11/22 
Water 07/11/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Soil and Groundwater 
Investigation at Operable Unit 2 Area 2, Van Meter Road Spill/Drum Storage Site, Naval 
Base Kitsap Keyport, Keyport, Washington (April 2022), the U.S. Department of 
Defense (DoD) General Validation Guidelines (November 2019), and the DoD Data 
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by 
GC/MS (May 2020). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 82600 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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Qualification Codes 

1 Holding Times Exceeded 
2 Sample Preservation / Cooler Temperature Exceeded Acceptance Criteria 
3 Sample Custody Potentially Compromised Sample Integrity 
4 Missing/Incomplete Deliverables 
5 Calibration Did Not Meet Method Criteria 
6 Equipment/Field Blank Contamination 
7 Laboratory Method or Calibration Blank Contamination 
8 Matrix Spike % Recovery Exceeded Acceptance Criteria 
9 Matrix Spike Duplicate (RPO or Duplicate Sample Analysis) Exceeded 

Acceptance Criteria 
1 0A Laboratory Control Sample % Recovery Exceeded Acceptance Criteria 
1 OB Laboratory Control Sample Duplicate (RPO) Exceeded Acceptance Criteria 
11 ICP Interference Check Analysis Exceeded Method Criteria 
12 RPO Between Two Columns (Pesticides/PCBs only) 
13 Surrogate Recoveries Exceeded Acceptance Criteria 
14 Field Duplicates RPO Exceeded Project Criteria 
15 Peak Resolution did not meet method criteria 
16 Serial Dilution Analysis Exceeded Method Criteria 
17 Chemical Recoveries Exceeded Acceptance Criteria 
18 Trip Blank Contamination 
19 Internal Standards Did Not Meet Method Criteria 
20 Calibration Range exceeded Method Criteria 
21 Potential False Positives 
22 Do not use, other result more technically sound (overall assessment) 
23 Estimated Maximum Possible Concentration 
24 Trace Detection Below the LOQ (RL) and Above the DL (MDL) 
25 Other 

4 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) were less than or equal to 15.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analvte %D Samoles Flaa A orP 

07/17/22 1,2,3-Trichlorobenzene 20.1 AREA2-22-2MW-19 UJ (all non-detects) A 
AREA2-22-2MW-14** 
AREA2-22-2MW-15 
AREA2-22-2MW-10 
AREA2-22-2MW-9 
AREA2-22-2MW-9B 
AREA2-22-2MW-11** 
AREA2-22-2MW-18 
AREA2-22-2MW-17 
AREA2-22-2MW-18B 
AREA2-22-2MW-12 
TB-070822 

07/18/22 Methylene chloride 28.1 AREA2-22-2MW-16 UJ (all non-detects) A 
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Associated 
Date Analyte %D Samoles Flaa A orP 

07/20/22 1,2,4-Trichlorobenzene 22.5 AREA2-22-2MW-13 UJ (all non-detects) A 
1,2,3-Trichlorobenzene 32.8 UJ (all non-detects) 

The percent differences (%0) were less than or equal to 50.0% for all analytes with the 
following exceptions: 

Associated 
Date Analvte %D Samoles Flaa A orP 

07/21/22 Methylene chloride 139.3 AREA2-22-2MW-13 UJ (all non-detects) A 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Analysis Associated 
Blank ID Date Analyte Concentration Samoles 

MB 580-397668/6 07/20/22 1,2,3-Trichlorobenzene 0.170 ug/L AREA2-22-2MW-13 
Hexachlorobutadiene 0.0912 ug/L 

MB 580-397301/6 07/17/22 1,2,3-Trichlorobenzene 0.184 ug/L AREA2-22-2MW-19 
Hexachlorobutadiene 0.104 ug/L AREA2-22-2MW-14 ** 

AREA2-22-2MW-15 
AREA2-22-2MW-10 
AREA2-22-2MW-9 
AREA2-22-2MW-9B 
AREA2-22-2MW-11 ** 
AREA2-22-2MW-18 
AREA2-22-2MW-17 
AREA2-22-2MW-18B 
AREA2-22-2MW-12 
TB-070822 

MB 580-397384/6 07/18/22 1,2,3-Trichlorobenzene 0.196 ug/L AREA2-22-2MW-16 
Hexachlorobutadiene 0.105 ug/L 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>1 OX for common contaminants, >SX for other contaminants) than the concentrations 
found in the associated laboratory blanks. 
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VI. Field Blanks 

Sample TB-070822 was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) Flaa AorP 

AREA2-22-2MW-14MS/MSD 1, 1-Dichloroethene 132 (71-131 ) - J (all detects) A 
(AREA2-22-2MW-14 **) 

AREA2-22-2MW-14MS/MSD 1, 1-Dichloropropene 127 (79-125) - NA -
(AREA2-22-2MW-14**) 1,2,3-Trichlorobenzene 138 (69-129) 133 (69-129) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPO 
(Associated Samoles) Analyte (Limits) Flag A orP 

AREA2-22-2MW-14MS/MSD Vinyl chloride 21 (S20) J (all detects) A 
(AREA2-22-2MW-14 **) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

7 
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LCSID LCS LCSD 
(Associated Samples) Analvte %R (Limits) %R (Limits) 

LCS/LCSD 580-397301 1,2,3-Trichlorobenzene 146 (69-129) 137 (69-129) 
(AREA2-22-2MW-19 
AREA2-22-2MW-14** 
AREA2-22-2MW-15 
AREA2-22-2MW-10 
AREA2-22-2MW-9 
AREA2-22-2MW-98 
AREA2-22-2MW-11 ** 
AREA2-22-2MW-18 
AREA2-22-2MW-17 
AREA2-22-2MW-18B 
AREA2-22-2MW-12 
TB-070822) 

LCS/LCSD 580-397384 1,2,3-Trichlorobenzene 152 (69-129) 143 (69-129) 
(AREA2-22-2MW-16) Methylene chloride 138 (74-124) 150 (74-124) 

LCS/LCSD 580-397668 1,2,3-Trichlorobenzene 156 (69-129) 150 (69-129) 
(AREA2-22-2MW-13) 

Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

Flag A orP 

NA -

NA -

NA -

Samples AREA2-22-2MW-9 and AREA2-22-2MW-9B and samples AREA2-22-2MW-18 
and AREA2-22-2MW-18B were identified as field duplicates. No results were detected 
in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analyte AREA2-22-2MW-9 AREA2-22-2MW-9B RPD (Limits) Flag A orP 

1,3-Dichlorobenzene 0.18 0.16 12 (S30) - -

Chloroform 0.22 0.18 20 (S30) - -

Concentration (ua/L) 

Analyte AREA2-22-2MW-18 AREA2-22-2MW-18B RPD (Limits) Flag A orP 

1, 3-Dich lorobenzene 0.14 0.15 7 (S30) - -

cis-1,2-Dichloroethene 0.071 0.083 16 (S30) - -

Trichloroethene 0.15U 0.24 46 (S30) J (all detects) A 
UJ (all non-detects) 
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XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Target Analyte Quantitation 

All target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

All target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

Manual integrations were reviewed and were considered acceptable. The laboratory 
provided before and after integration printouts. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected or recommended for exclusion in this SDG. 

Due to continuing calibration %D and ending CCV %D, MS/MSD %R and RPO, and 
field duplicate RPO, data were qualified as estimated in fourteen samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

9 
V:\LOGIN\EA\KEYPORT\54603A 1A_E34_RV1 .DOC 



NBK Keyport OU2 
Volatiles - Data Qualification Summary - SDG 580-115786-1 

I Samele I Anal~te I Flag I A orP I Reason ~Code} I 
AREA2-22-2MW-19 1,2,3-Trichlorobenzene UJ (all non-detects) A Continuing calibration 
AREA2-22-2MW-14** (%0) (5) 
AREA2-22-2MW-15 
AREA2-22-2MW-10 
AREA2-22-2MW-9 
AREA2-22-2MW-9B 
AREA2-22-2MW-11 ** 
AREA2-22-2MW-18 
AREA2-22-2MW-17 
AREA2-22-2MW-18B 
AREA2-22-2MW-12 
TB-070822 

AREA2-22-2MW-16 Methylene chloride UJ (all non-detects) A Continuing calibration 
(%0) (5) 

AREA2-22-2MW-13 1,2,4-Trichlorobenzene UJ (all non-detects) A Continuing calibration 
1,2,3-Trichlorobenzene (%0) (5) 

AREA2-22-2MW-13 Methylene chloride UJ (all non-detects) A Continuing calibration 
(ending CCV %0) (5) 

AREA2-22-2MW-14 ** 1, 1-0ichloroethene J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) (8) 

AREA2-22-2MW-14 ** Vinyl chloride J (all detects) A Matrix spike/Matrix spike 
duplicate (RPO) (9) 

AREA2-22-2MW-18 Trichloroethane J (all detects) A Field duplicates (RPO) (14) 
AREA2-22-2MW-18B UJ (all non-detects) 

NBK Keyport OU2 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 580-115786-1 

No Sample Data Qualified in this SDG 

NBK Keyport OU2 
Volatiles - Field Blank Data Qualification Summary - SDG 580-115786-1 

No Sample Data Qualified in this SDG 

10 
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LDC #: 54603A 1 a 
SDG #: 580-115786-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins, Tacoma, WA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

Date~~ 

. Page:~ 
Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Acea 

I. 

II. GC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin 

V. Laborato Blanks 

VI. Field blanks 

VII. 

VIII. 

IX. 

X. Field du licates 

XI. Internal standards , 

XIV. S stem erformance 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** I d" I d t St 4 I"d t" n Icates samp; e un erwen age vaI aIon 

Client ID 

1 AREA2-22-2MW-19 

2 AREA2-22-2MW-14** 

3 AREA2-22-2MW-15 

4 AREA2-22-2MW-10 

5 , AREA2-22-2MW-9 
I 

6 AREA2-22-2MW-9B 

7 AREA2-22-2MW-11** 

8> ~REA2-22-2MW-13 

9 AREA2-22-2MW-18 

10~ AREA2-22-2MW-16 

11 AREA2-22-2MW-17 

12 AREA2-22-2MW-188 

13 AREA2-22-2MW-12 

14 TB-070822 

L:\EA\Keyport\54603A 1 aw. wpd 

Comments 

s+6 

Not reviewed for Sta e 28 validation. 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

580-115786-1 

580-115786-2** 

580-115786-3 

580-115786-4 

580-115786-5 

580-115786-6 

580-115786-7** 

580-115786-8 

580-115786-9 

580-115786-10 

580-115786-11 

580-115786-12 

580-115786-13 

580-115786-14 

SB=Source blank 
OTHER: 

Matrix Date 

Water 07/11/22 

Water 07/11/22 

Water 07/11/22 

Water 07/11/22 

Water 07/11/22 

Water 07/11/22 

Water 07/08/22 

Water 07/11/22 

Water 07/08/22 

Water 07/11/22 

Water 07/08/22 

Water 07/08/22 

Water 07/08/22 

Water 07/08/22 



LDC #: 54603A 1 a 
SDG #: 580-115786-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins. Tacoma. WA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

Client ID Lab ID 

15 AREA2-22-2MW-14MS 580-115786-2MS 

16 AREA2-22-2MW-14MSD 580-115786-2MSD 

17 

18 

10 

Notes: ,~~, 
~ 31R'7""?>8'4-

.:::.... ~~6~ 
I 

L:\EA \Keyport\54603A 1 aw. wpd 2 

Date~.~ 
Page· .=a,_ 

Reviewer: __ _ 
2nd Reviewer:~ 

Matrix Date 

Water 07/11/22 

Water 07/11/22 



VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260C 

Were all percent relative standard deviations (¾RSD) ~~ and relative response 
factors RRF within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve fit / 
acce tance criteria of> 0.990? 

Was an initial calibration verification (ICV) standard analyzed after each initial / 
calibration for each instrument? 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
concentration? 

LEVEL IV CHECl<LIST_820OC 

Page:__,L_of ;z..,. 
Reviewer: -q;;;-



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) within the QC limits? 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 

Were the correct internal standard {IS}, quantitation ion and relative response factor 
(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry 
weight factors applicable to level IV validation? 

Overall assessment of data was found to be acceptable. 

LEVEL IV CHECKLIST_82hOC 

Yes No NA 

Page:~of ~ 
Reviewer: 9::----: 

Findin s/Comments 



TARGET CO~POUND WORKSHEET 

METHOD: VOA 

A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether 81. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. lsopropyl alcohol 01. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. lsobutyl alcohol 11. 2-Nitropropane 

J. 1,2:-Di_chloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Met~acrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-0ichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethene SS. 1,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S 1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1,1,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VVV. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1, 3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 
--

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane Z1. 

COMPNDL_ VOA_Long list.wpd 



LDC#:6~~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

~se s e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 

,N-N Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ? 

YlN IN/A VVCIC c:rn YOU C:UIU r\r\r.:, VVIUIIII UIC Vc:lllUc:lllUII \,,IILCllc:l UI SLU YOU c:IIIU ~V.Uv f"'\f"'\r ( 

-
Finding %D Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

7#7~ p 7/7 _;:..~ ...;:L AIIVN ~/ /-7: '?. //-1-6.Ne• , I , 
I filt>J 

. . 
--/ /_ &J7/'8~~ ~ ~8/ //J MJ:3 /Alo; //,r ,_ 
. I 

7~fa~ tf:7/,;z');>~ ~ 
I I .I.- ~.s-- ?'!".~ ( /(/'I)) I I I 

/ I , 
tJIJ/J :3.:;: JI 

71C.:, I;!.~ ~ 741 .:;a;,9 <= /-=!>rt?.? ~. ~ rAIIJJ 
I I l/'Plh~/? J p / 

CONCAL.1S8 

Page:--,L_ot_L 

Reviewer: ~ 

~ 
Qualifications ( .> ) 

-J /a-../ / A-- / 
, 1/ -

-
'1/U-J/~ 

/ / - -

-....\~/")<-.\ 
/ J_,t--

-J~ /<71 
/ / "I 



LDC#: 51'6??,4/ '1 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

N N/A Was a method blank associated with every sample in this SDG? 
~ . N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 
{y}N NIA Was there cont mination in the method blanks? If yes, please see the qualifications below. 

lank analysis~d,Je: 71~ ~..::2-. 

Cone. units: ~ '=- Associated Sam_Qles: 

Same_le Identification 

tt')./7c:J 

~ ~ 

Blank analysis date: __ _ 
Cone. units· Associated SamQ_les· 

I Compound II Blank ID II Sample Identification 

I i 
Methylene chloride 

Acetone 

All results were qualified using the criteria stated below except those circled. 

Page:__,iof I 
Reviewer: ~ 

I 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.1 SB 



LDC#:~~q 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

PJease see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
. _ _ N/A Was a method blank associated with every sample in this SDG? 
f Y F NIA Was a method blank analyzed at least once every 12 hours for each matrix and concentration? 

N N/A Was there contamination in the method blanks? If yes, please see the qualifications below . 
Blank analysis d)Jte: ~.::::i.._ 

Cone. units: ~ L- Associated SamQles: /-7. -9 · / / -

Methylene chloride 

Acetone 

.,L.~ ,I) 

Blank analysis dc}i9: -~~/4.2.... 
Cone. units: ~g!=f--

Methylene chloride 

Acetone 

M 

All results were qualified using the criteria stated below except those circled. 

Sam~le Identification 

Associated Same_les: CJ 

Sam~le Identification 

Page:__J_of_L_ 
Reviewer: cp__. 

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were 
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS2.1S8 



LDC#:~ft:?? 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for ail questions answered "N". Not applicable questions are identified as "NIA". 

Page:_,L.otL 

Reviewer: 0-

{f2 N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

)(/ WN!A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualific.atiQO$ 

416 ;I /:!$:2. (7/-/2:/) ( ) ( ) -Z:-f dle:15) Lll.;:{3~ - - ' _.., - ~I 
I 

~ /.::z.7 (7"f'-/.:2SJ ( ) ( ) / /t/"C>/ 1/ 
-

J.IAIIV /:3~ ~?~.::>~ J:31'3 <69-l-~ ( ) JI V 

·~ 
/ 

~ ( I ) ( / ) ;::z I (~...:?P ) fr~/Le1} ,J ~ /.,t\ tq: - I , /, ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.1SC 



LDC #:~/41J' 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Was a LCS required? ~ 
~ Were the LCS percent recoveries (o/oR) and relative percent difference (RPO) within the QC limits? 

LCS LCSD 
# . Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

L.r' ~/..L s8t)--7"7 ~J I AIAIAI 1-4-.G <69-f;:;.>~ /.3 7 ~-/..2'?) ( ) 
I , , r , 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~e. ✓l> ~-354/~;;., ! AIAIN /6.:2 (6 ~-/~ ~ 143 (b~ -f.::29 ( ) 

I I 

/3~ (7~/ ,'~~" //_1,.,;J cE:. IGZ> 7 , ,--, ) ( ) 

( r i { ) ( ) 

( ) ( ) ( ) 

L~ ~l>5~ h~~Ji., AIAIAI ~ (69'-~ l..5'Z> ~ ...- /_~ 
' - , ,--✓ } ( ) 

I ( I • / ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

. ( ) ( ) ( . ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( . ) ( ) ( ) 

( ) ( } ( ) 

( ) ( ) ( ) 

( ) i ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.1 SB 

Associated Samples 

/-7.9.//-/-9-_~ 
I Nt>J -

/P. ,AAP-,..,. r Al oJ 

~ .Ll.13 r Afl:>) 
, 

Page:-i.:of./ 

Reviewer: ~ 

Qualifications 

~ ~ I Jk~Lf;;. 
-/ l 

~$/~ 
J// \ 

-

. 
,1--l4-:f5~ 

/ \ 



LDC#: 54603A 1 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS VOA (EPA SW 846 Method 8260D) 
Y N NA Were field duplicate pairs identified in this SDG? 
Y N NA Were target analytes detected in the field duplicate pairs? 

Concentration (ug/L) 

Compound 5 I 6 

I :FF 
I 

0.18 

I 
0.16 

I 0.22 0.18 

Concentration (ug/L) 

Compound 9 12 

FFF 0.14 0.15 

QQQ 0.071 0.083 

s 0.15U 0.24 

V:\FIELD DUPLICATES\Field Duplicates\FD Organics\2022\54603A1 EA Keyport.wpd 

RPO 
<~ 30%) 

12 

20 

RPO 
<~ 30%) 

7 

16 

46 

Page:_1_of_1_ 
Reviewer: PG 

Qualifications 
(Parent only) 

I I 

Qualifications 
(Parent only) 

J/UJ/A f i4-J 
I 



LDC#:~~ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_,L_ofL_ 

Reviewer: Q 

The Relative Response Factor ( RRF), average RRF, and percent relative standard deviation (% RSD) were recalculated for the com pounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(CJ 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Calibration 

Ax= Area of compound, 
Cx = Concentration of com pound, 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 

... . 

RRF 
# Standard ID Date Compound (Reference Internal Standard) (It? std) 

1 

p-/rz- ??~~ 
~ (1st internal standard) ~.73748' - ~~ /J. 31.24 (2nd internal standard) - I I 

- FF7=- (3rd internal standard) /.79/L> 
(4th internal standard) 

...L. (1st internal standard) 

(2nd internal standard) -
(3rd internal standard) -
( 4th internal standard) 

_l_ (1st internal standard) 

(2nd internal standard) -
(3rd internal standard) -
( 4th internal standard) 

_i_ (1st internal standard) 

(2nd internal standard} -- (3rd internal standard) 

( 4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

D---1- ••-~--' - D---•- ••-~--' 

RRF Average RRF Average RRF 
( /Pstd) (initial) (initial) 

P.-37+3 ~.:!6/ 8 o.~/..R-
t)_3P-~ tl.~711 t?.-37// 

1.141L- 1,7143 ;.7142> 
I 

- _. ... ' -- _, 

%RSD ¾RSD 

1/.4- 11.4 
~j-3, ~.-3 
~ q.-3> 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results 

11\llr.l r._,11~ 1~r. 



LDC #: d@M i:>f 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:__Lof L_ 
Reviewer: q___ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

Calibration 
-:It - ,n n-+- r -• ·- - in+arn<!II -

1 ,t:;7}~.;2. 7/lr~ ~JR. (1st internal standard) 

A-k (2nd internal standard) 

~rF (3rd internal standard) 
( I 

f A+h :~•,..,r~...,1 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

IA+h in+orn..,,f I 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

{ A•h :~•,..,r~-1 I 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

n ... ;+;,.n rr_r_\ rrr, 

.t>.-36/g- '- 3770 p.:3TT~ 

R.371/ 47~~:2_ 0. ~q~ 
/.71.d:3, /.~/ /.~/ , 

Reported Recalculated 
%0 %0 

4.3:> 4 . .3 
tf;J. 6, -0.~ 

r:+ 7~+ 
I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CONCLC-4IS.1SC 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:__LotJ_ 
Reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

SamplelD: .:;;;;:_ 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID· 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SC 

Surrogate 
S iked 

Surrogate 
Spiked 

Surrogate 
Spiked 

Surrogate 
Spiked 

Surrogate 
Spiked 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Percent 
Recovery 
Re orted 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 



LDC#:~ / VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C} 

Page:_Lof / 

Reviewer: 9=:_ 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery= 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC= Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSDsample: /£/;6 ----"------:7-r----------

1, 1-Dichloroethene ,s-_t:>C> 5tt:rV ~&>t:,8 6.7~ 

Trichloroethene ~ V l{_-f> '-6~ 
Benzene 

Toluene 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

Percent Recove Percent Recove 

I~ ::z. 

I; .:;:2 

Chlorobenzene 11-i> ~+~, 2-~ ,, /It' (c;q 

MS[MSD 

RPD 

tb b 
~ ~ 

~ ::5,-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

I\A~nr.I r. 1~r. 



LDC #~,4/ Pf VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:---,Lof_L_ 

Reviewer: Q 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sam pie duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: ...58P-~9'7:3e:,/ 

1, 1-Dichloroethene 5.~ 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS II LCS.ll ll 
Percent Recove_!X ll Percent Recove_!X II 

LCSD LCS LCSD Re,eorted Recalc. JI Re,eorted Recalc. II 

&;:ev ~~..d:_ >-~ 
-.t:P6 .9'7 

'- .:::>~ 5.12 L&· ·p~ ·po 

I CSU CSD 

RPO 

Recalculated 

2-_ ~ 

-<-- ~ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

I r.~r.l r. 1 ~r. 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 8260C) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 

Page:~ofL 
Reviewer: Q___ 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.}(15}(DF) Example: 
(Ais)( RRF)(V 0)(%S) 

o'<.6<.tfR..: Ax = Area of the characteristic ion (EICP) for the Sample I.D. -2. 
compound to be measured 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

~-~ / Is = Amount of internal standard added in nanograms Cone. = ( IBl~?'A ( H ) 
(ng) b7'?sl~l){~-3251 8- ) ( ) 

RRF = Relative response factor of the calibration standard. 

Vo = Volume or weight of sample pruged in milliliters (ml) ;/.3,0 ~.c---
or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 

Co~~o~ 
Concentration 

# Sample ID Compound ( ) Qualification 

~ t><;/<_)(( 
~ . C) 
12:> 

RECALC.1SC 



 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

EA Engineering, Science, & Technology, Inc. August 19, 2022
2200 Sixth Ave., Suite 707
Seattle, WA 98121
ATTN: Ms. Sherri Wunderlich
swunderlich@eaest.com 

SUBJECT: NBK Keyport OU2 - Data Validation

Dear Ms. Wunderlich,

Enclosed is the final validation report for the fraction listed below. This SDG was received on July 29, 2022.  Attachment 1
is a summary of the samples that were reviewed for the analysis.

LDC Project #54604:

SDG # Fraction

410-89884-1
410-90316-1

Volatiles

The data validation was performed under Stage 2B & 4 validation guidelines. The analysis was validated using the
following documents and variances, as applicable to the method:

! Final Tier I Sampling and Analysis Plan, Soil and Groundwater Investigation at Operable Unit 2 Area 2, Van
Meter Road Spill/Drum Storage Site, Naval Base Kitsap Keyport, Keyport, Washington (April 2022)

! U.S. Department of Defense (DoD) General Validation Guidelines (November 2019)

! DoD Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS (May
2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
Project Manager/Senior Chemist
pgeng@lab-data.com

V:\LOGIN\EA\Keyport\54604COV.wpd ADV

mailto:Sherri.Wunderlich@sealaska.com


225 pages-ADV 3 WEEK TAT Attachment 1

90/10  2B/4   EDD LDC# 54604 (EA Engineering - Seattle, WA / NBK Keyport, OU2) PO# 23092

 LDC SDG#
DATE
REC'D

(2)
DATE
DUE

VOA
(8260D)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 410-89884-1 07/29/22 08/19/22 3 39

A 410-89884-1 07/29/22 08/19/22 0 7

B 410-90316-1 07/29/22 08/19/22 2 24

 Total T/PG 5 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). Sample counts do not include RE, DL, MS, MSD, and DUP's. V:\LOGIN\EA\Keyport\54604ST-OU2.wpd



LDC Report# 54604A 1 a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

NBK Keyport OU2 

August18,2022 

Volatiles 

Stage 2B & 4 

Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-89884-1 

Laboratory Sample 
Sample Identification Identification 

AREA-2-22-SB-13-0.5 41 0-89884-1 
AREA-2-22-SB-13-5 41 0-89884-2 
AREA-2-22-SB-13-1 0** 410-89884-3** 
AREA-2-22-SB-13-15** 41 0-89884-4 ** 
AREA-2-22-SB-13-20** 410-89884-5** 
TB-62822-1 41 0-89884-6 
AREA-2-22-SB-9-0.5 41 0-89884-7 
AREA-2-22-SB-9-10 41 0-89884-8 
AREA-2-22-SB-9-1-10 41 0-89884-9 
AREA-2-22-SB-9-20 41 0-89884-1 0 
AREA-2-22-SB-9-20DL 410-89884-1 0DL 
AREA-2-22-SB-9-20DLRE 410-89884-1 0DLRE 
AREA-2-22-SB-9-30 41 0-89884-11 
AREA-2-22-SB-9-30DL 410-89884-11 DL 
AREA-2-22-SB-9-30DLRE 410-89884-11 DLRE 
AREA-2-22-SB-9-40 41 0-89884-12 
TB-62922 41 0-89884-13 
AREA-2-22-SB-10-0.5 41 0-89884-14 
AREA-2-22-SB-10-10 41 0-89884-15 
AREA-2-22-SB-10-1 0DL 410-89884-15DL 
AREA-2-22-SB-10-20 41 0-89884-16 
AREA-2-22-SB-10-30 41 0-89884-17 
AREA-2-22-SB-10-40 41 0-89884-18 
AREA-2-22-SB-14-0.5 41 0-89884-19 
AREA-2-22-SB-14-5 410-89884-20 
AREA-2-22-SB-14-10** · 41 0-89884-21 ** 

1 
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Collection 
Matrix Date 

Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/30/22 
Soil 06/30/22 
Soil 06/30/22 



Laboratory Sample 
Sample Identification Identification 

AREA-2-22-SB-14-15** 41 0-89884-22** 
AREA-2-22-SB-14-20** 410-89884-23** 
FB-63022 41 0-89884-24 
TB-63022 41 0-89884-25 
AREA-2-22-SB-19-0.5 41 0-89884-26 
AREA-2-22-SB-19-5 410-89884-27 
AREA-2-22-SB-19-10 41 0-89884-28 
AREA-2-22-SB-19-15 41 0-89884-29 
AREA-2-22-SB-19-20** 41 0-89884-30** 
AREA-2-22-SB-15-0.5 41 0-89884-31 
AREA-2-22-SB-15-1-0.5 41 0-89884-32 
AREA-2-22-SB-15-5 41 0-89884-33 
AREA-2-22-SB-15-10 41 0-89884-34 
AREA-2-22-SB-15-15 41 0-89884-35 
AREA-2-22-SB-15-20 41 0-89884-36 
FB-7122 410-89884-37 
AREA-2-22-SB-16-0.5 41 0-89884-38 
AREA-2-22-SB-16-5 41 0-89884-39 
AREA-2-22-SB-16-10 41 0-89884-40 
AREA-2-22-SB-16-15 41 0-89884-41 
AREA-2-22-SB-16-20 41 0-89884-42 
TB-07122 41 0-89884-43 
FB-062922 41 0-89884-44 
AREA-2-22-SB-13-SMS 410-89884-2MS 
AREA-2-22-SB-13-SMSD 410-89884-2MSD 
AREA-2-22-SB-10-1 OMS 410-89884-1 SMS 
AREA-2-22-SB-10-1 OMSD 410-89884-1 SMSD 
AREA-2-22-SB-10-1 ODLMS 410-89884-15DLMS 
AREA-2-22-SB-10-1 ODLMSD 410-89884-1 SDLMSD 
AREA-2-22-SB-15-15MS 410-89884-35MS 
AREA-2-22-SB-15-15MSD 410-89884-35MSD 

**Indicates sample underwent Stage 4 validation 
2 
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Collection 
Matrix Date 

Soil 06/30/22 
Soil 06/30/22 

Water 06/30/22 
Soil 06/30/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 

Water 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 
Soil 07/01/22 

Water 06/29/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 06/29/22 
Soil 07/01/22 
Soil 07/01/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Soil and Groundwater 
Investigation at Operable Unit 2 Area 2, Van Meter Road Spill/Drum Storage Site, Naval 
Base Kitsap Keyport, Keyport, Washington (April 2022), the U.S. Department of 
Defense (DoD) General Validation Guidelines (November 2019), and the DoD Data 
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by 
GC/MS (May 2020). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260D 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

3 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

4 
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Qualification Codes 

1 Holding Times Exceeded 
2 Sample Preservation / Cooler Temperature Exceeded Acceptance Criteria 
3 Sample Custody Potentially Compromised Sample Integrity 
4 Missing/Incomplete Deliverables 
5 Calibration Did Not Meet Method Criteria 
6 Equipment/Field Blank Contamination 
7 Laboratory Method or Calibration Blank Contamination 
8 Matrix Spike % Recovery Exceeded Acceptance Criteria 
9 Matrix Spike Duplicate (RPO or Duplicate Sample Analysis) Exceeded 

Acceptance Criteria 
1 OA Laboratory Control Sample % Recovery Exceeded Acceptance Criteria 
1 OB Laboratory Control Sample Duplicate (RPO) Exceeded Acceptance Criteria 
11 ICP Interference Check Analysis Exceeded Method Criteria 
12 RPO Between Two Columns (Pesticides/PCBs only) 
13 Surrogate Recoveries Exceeded Acceptance Criteria 
14 Field Duplicates RPO Exceeded Project Criteria 
15 Peak Resolution did not meet method criteria 
16 Serial Dilution Analysis Exceeded Method Criteria 
17 Chemical Recoveries Exceeded Acceptance Criteria 
18 Trip Blank Contamination 
19 Internal Standards Did Not Meet Method Criteria 
20 Calibration Range exceeded Method Criteria 
21 Potential False Positives 
22 Do not use, other result more technically sound (overall assessment) 
23 Estimated Maximum Possible Concentration 
24 Trace Detection Below the LOQ (RL) and Above the DL (MDL) 
25 Other 

5 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria with the following exceptions: 

Sample Analyte Findina Criteria Flaa 

FB-63022 All analytes A headspace was There should be no UJ (all non-detects) 
FB-7122 apparent in the sample headspace in the sample 
FB-062922 containers. containers. 

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Samole Analyte Until Analysis Collection Until Analysis Flaa 

AREA-2-22-SB-9-20DL All analytes 22 14 UJ (all non-detects) 
AREA-2-22-SB-9-30DL 
AREA-2-22-SB-10-1 0DL 

AREA-2-22-SB-9-20DLRE All analytes 26 14 UJ (all non-detects) 
AREA-2-22-SB-9-30D LRE 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

A orP 

A 

AorP 

A 

A 

For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSD) were less than or equal to 15.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

6 
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The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flaa AorP 

07/18/22 Chloroethane 69.8 AREA-2-22-SB-19-10 UJ (all non-detects) A 

07/21/22 Chloroethane 41.6 AREA-2-22-SB-9-20DL UJ (all non-detects) A 
AREA-2-22-SB-9-30DL 
AREA-2-22-SB-10-1 0DL 

07/25/22 1,2,4-Trichlorobenzene 21.8 AREA-2-22-SB-9-20DLRE UJ (all non-detects) A 
Hexachlorobutadiene 36.4 AREA-2-22-SB-9-30DLRE UJ (all non-detects) 
1,2,3-Trichlorobenzene 23.4 UJ (all non-detects) 

07/11/22 1, 1-Dichloropropene 23.5 AREA-2-22-SB-13-0.5 UJ (all non-detects) A 
1,2-Dichloropropane 21.1 AREA-2-22-SB-13-5 UJ (all non-detects) 

AREA-2-22-SB-13-1 0** 
AREA-2-22-SB-13-15** 
AREA-2-22-SB-13-20** 
TB-62822-1 
AREA-2-22-SB-9-10 
AREA-2-22-SB-9-1-10 
AREA-2-22-SB-9-20 
AREA-2-22-SB-9-30 

The percent differences (%D) of the ending continuing calibration verifications (CCVs) 
were less than or equal to 50.0% for all analytes with the following exceptions: 

Associated 
Date Analvte %D Samples Flaa AorP 

07/13/22 Chloroethane 98.1 AREA-2-22-SB-19-10 UJ (all non-detects) A 

07/25/22 Chloroethane 65.7 AREA-2-22-SB-9-20D LRE UJ (all non-detects) A 
AREA-2-22-SB-9-30D LRE 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TB-62822-1, TB-62922, TB-63022, and TB-07122 were identified as trip 
blanks. No contaminants were found. 
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Samples FB-63022, FB-7122, and FB-062922 were identified as field blanks. No 
contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate ¾R (Limits) Analyte Flag AorP 

AREA-2-22-SB-9-20D L 1,2-Dichloroethane-d4 56 (71-136) All analytes UJ (all non-detects) A 
Bromofluorobenzene 78 (79-119) 
Dibromofluoromethane 53 (78-119) 
Toluene-dB 49 (85-116) 

AREA-2-22-SB-9-20D LRE 1,2-Dichloroethane-d4 50 (71-136) All analytes UJ (all non-detects) A 
Bromofluorobenzene 76 (79-119) 
Dibromofluoromethane 46 (78-119) 
Toluene-dB 44 (85-116) 

AREA-2-22-SB-9-30D L 1,2-Dichloroethane-d4 45 (71-136) All analytes UJ (all non-detects) A 
Dibromofluoromethane 43 (78-119) 
Toluene-dB 43 (85-116) 

AREA-2-22-SB-9-30D LRE 1,2-Dichloroethane-d4 36 (71-136) All analytes UJ (all non-detects) A 
Dibromofluoromethane 32 (78-119) 
Toluene-dB 34 (85-116) 

AREA-2-22-SB-10-1 0DL 1,2-Dichloroethane-d4 58 (71-136) All analytes UJ (all non-detects) A 
Dibromofluoromethane 57 (78-119) 
Toluene-dB 55 (85-116) 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) Flaa AorP 

AREA-2-22-SB-13-5MS/MSD 1, 1, 1,2-Tetrachloroethane - 126 (78-125) NA -
(AREA-2-22-SB-13-5) 1, 1, 1-Trichloroethane - 153 (73-130) 

1, 1-Dichloroethane 131 (76-125) 146 (76-125) 
1, 1-Dichloroethene 148 (70-131) 170 (70-131) 
1, 1-Dichloropropene 141 (76-125) 166 (76-125) 
1,2,3-Trichlorobenzene - 57 (66-130) 
1,2,4-Trichlorobenzene - 103 (78-121) 
1,2-Dichloropropane 128 (76-123) 134 (76-123) 
2,2-Dichloropropane 135 (67-133) 159 (67-133) 
2-Chlorotoluene - 157 (75-122) 
4-Chlorotol uene - 144 472-124) 
Carbon tetrachloride - 149 (70-135) 
Chlorobenzene - 129 (79-120) 
Chloroethane - 158 (59-139) 
Chloroform - 133 (78-123) 
Chloromethane - 157 (50-136) 
cis-1,2-Dichloroethene 128 (77-123) 138 (77-123) 
Tetrachloroethene - 161 (73-128) 
trans-1,2-Dichloroethene 134 (74-125) 150 (74-125) 
Trichloroethene 129 (77-123) 147 (77-123) 
Vinyl chloride - 166 (56-135) 

AREA-2-22-SB-13-5MS/MSD 1,2,3-Trichlorobenzene 54 (66-130) 57 (66-130) UJ (all non-detects) A 
(AREA-2-22-SB-13-5) 1,2,4-Trichlorobenzene 62 (67-129) 65 (67-129) UJ (all non-detects) 

AREA-2-22-SB-10-10MS/MSD 1,2,3-Trichlorobenzene 0 (66-130) 27 (66-130) X (all non-detects) A 
(AREA-2-22-SB-10-10) 1,2,4-Trichlorobenzene 0 (67-129) 0 (67-129) X (all non-detects) 

4-Chlorotoluene 9 (72-124) 33 (72-124) X (all non-detects) 
Hexachlorobutadiene 0 (61-135) 26 (61-135) X (all non-detects) 

AREA-2-22-SB-10-1 OMS/MSD 1, 1, 1,2-Tetrachloroethane 33 (78-125) 59 (78-125) UJ (all non-detects) A 
(AREA-2-22-SB-10-10) 1, 1, 1-Trichloroethane 45 (73-130) 62 (73-130) UJ (all non-detects) 

1, 1,2-Trichloroethane 65 (78-121) - UJ (all non-detects) 
1, 1-Dichloroethane 51 (76-125) 67 (76-125) UJ (all non-detects) 
1 , 1-Dichloroethene 57 (70-131) 64 (70-131) UJ (all non-detects) 
1, 1-Dichloropropene 38 (73-125) 58 (76-125) UJ (all non-detects) 
1,2,3-Trichloropropane 71 (73-125) 90 (73-125) UJ (all non-detects) 
1,2-Dichlorobenzene 19 (78-121) 37 (78-121) UJ (all non-detects) 
1,2-Dichloropropane 53 (73-128) - UJ (all non-detects) 
1,3-Dichlorobenzene 52 (76-123) 73 (76-123) UJ (all non-detects) 
1,3-Dichloropropane 14 (77-121) 31 (77-121) UJ (all non-detects) 
1,4-Dichlorobenzene 56 (77-121) 74 (77-121) UJ (all non-detects) 
2,2-Dichloropropane 14 (75-120) 29 (75-120) UJ (all non-detects) 
2-Chlorotoluene 54 (67-133) 59 (67-133) UJ (all non-detects) 
Carbon tetrachloride 17 (75-122) 38 (75-122) UJ (all non-detects) 
Chlorobenzene 38 (70-135) 55 (70-135) UJ (all non-detects) 
Chloroform 22 (79-120) 46 (79-120) UJ (all non-detects) 
Chloromethane 46 (78-123) 65 (78-123) UJ (all non-detects) 
cis-1,2-Dichloroethene 45 (77-123) 69 (50-136) UJ (all non-detects) 
cis-1,3-Dichloropropene 33 (74-126) 71 (77-123) UJ (all non-detects) 
Methylene chloride 57 (70-128) 59 (74-126) UJ (all non-detects) 
Tetrachloroethene 21 (73-128) 47 (73-128) UJ (all non-detects) 
trans-1,2-Dichloroethene 38 (74-125) 58 (74-125) UJ (all non-detects) 
trans-1,3-Dichloropropene 36 (71-130) 61 (71-130) UJ (all non-detects) 
Trichloroethene 29 (77-123) 55 (77-123) UJ (all non-detects) 
Vinyl chloride - 61 (56-135) UJ (all non-detects) 

AREA-2-22-SB-10-1 0DLMS/MSD 1, 1-Dichloroethene 60 (70-131) 69 (70-131) UJ (all non-detects) A 
(AREA-2-22-SB-10-1 0DL) 

AREA-2-22-SB-10-1 0DLMS/MSD Chloroethane - 167 (59-139) NA -
(AREA-2-22-SB-10-1 ODL) 
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Spike ID MS (%R) MSD (%R) 
(Associated Samolesl Analvte (Limits) (Limits) Flaa AorP 

AREA-2-22-SB-15-15MS/MSD 1, 1,2,2-Tetrachloroethane 129 (70-124) 126 (70-124) NA -
(AREA-2-22-SB-15-15) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samolesl Analvte (Limits) Flaa AorP 

AREA-2-22-SB-13-5MS/MSD 1, 1,2,2-Tetrachloroethane 42 (S20) NA -
(AREA-2-22-SB-13-5) 1, 1,2-Trichloroethane 38 (S20) 

1,2,3-Trichlorobenzene 21 (S20) 
1,2,3-Trichloropropane 53 (S20) 
1,2,4-Trichlorobenzene 23 (S20) 
1 ,2-Dichloroethane 41 (S20) 
1,2-Dichloropropane 22 (S20) 
1,3-Dichloropropane 36 (S20) 
cis-1,3-Dichloropropene 29 (S20) 
Methylene chloride 25 (S20) 
trans-1,3-Dichloropropene 32 (S20) 

AREA-2-22-SB-10-1 0MS/MSD 1, 1, 1,2-Tetrachloroethane 46 (S20) NA -
(AREA-2-22-SB-10-10) 1, 1-Dichloropropene 29 (S20) 

1,2,3-Trichlorobenzene 200 (S20) 
1,2-Dichlorobenzene 54 (S20) 
1,2-Dichloroethane 23 (S20) 
1,2-Dichloropropane 21 (S20) 
1,3-Dichlorobenzene 66 (S20) 
1,4-Dichlorobenzene 55 (S20) 
2-Chlorotoluene 63 (S20) 
4-Chlorotoluene 104 (S20) 
Carbon tetrachloride 26 (S20) 
Chlorobenzene 59 (S20) 
Chloroethane 21 (S20) 
Chloroform 22 (S20) 
Chloromethane 44 (S20) 
cis-1,2-Dichloroethene 33 (S20) 
cis-1, 3-Dichloropropene 46 (S20) 
Hexachlorobutadiene 200 (S20) 
Tetrachloroethene 64 (S20) 
trans-1,2-Dichloroethene 29 (S20) 
trans-1,3-Dichloropropene 40 (S20) 
Trichloroethene 49 (S20) 
Vinyl chloride 36 (S20) 

AREA-2-22-SB-10-1 0DLMS/MSD Chloroethane 23 (S20) NA -
(AREA-2-22-SB-10-1 0DL) 

IX. Laboratory Control Sam pies 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 
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LCSID LCS LCSD 
(Associated Samoles) Analvte %R (Limits) %R (Limits) 

LCS/LCSD 410-274901 Chloroethane 168 (59-139) 162 (59-139) 
(AREA-2-22-SB-19-10) 

LCS/LCSD 410-277983 Chloroethane 173 (59-139) 160 (59-139) 
(AREA-2-22-SB-9-20DL 
AREA-2-22-SB-9-30D L 
AREA-2-22-SB-10-1 0DL) 

Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

Flaa A orP 

NA -

NA -

Samples 'AREA-2-22-SB-9-10 and AREA-2-22-SB-9-1-10 and samples AREA-2-22-SB-
15-0.5 and AREA-2-22-SB-15-1-0.5 were identified as field duplicates. No results were 
detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards Area (Limits) Analyte Flaa AorP 

AREA-2-22-SB-9-20 Chlorobenzene-d5 488750 (503835-2015340) 1, 1,2-Trichloroethane UJ (all non-detects) A 
1,4-Dichlorobenzene-d4 251358 (300802-1203208) trans-1,3-Dichloropropene UJ (all non-detects) 

Tetrachloroethene UJ (all non-detects) 
1, 1,2,2-Tetrachloroethane UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
1,3-Dichloropropane UJ (all non-detects) 
1, 1, 1,2-Tetrachloroethane UJ (all non-detects) 
1,2,3-Trichloropropane UJ (all non-detects) 
2-Chlorotoluene UJ (all non-detects) 
4-Chlorotoluene UJ (all non-detects) 
1,3-Dichlorobenzene UJ (all non-detects) 
1,4-Dichlorobenzene UJ (all non-detects) 
1,2-Dichlorobenzene UJ (all non-detects) 
1,2,4-Trichlorobenzene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 
1,2,3-Trichlorobenzene UJ (all non-detects) 

AREA-2-22-SB-9-30 Fluorobenzene 122042 (588604-2354414) All analytes X (all non-detects) A 
Chlorobenzene-d5 101746 (503835-2015340) 
1,4-Dichlorobenzene-d4 54911 (300802-1203208) 

AREA-2-22-SB-10-10 Fluorobenzene 414071 (616598-2466390) All analytes UJ (all non-detects) A 
Chlorobenzene-d5 328938 (496003-1984010) 
1,4-Dichlorobenzene-d4 184 726 (280860-1123440) 
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XII. Target Analyte Quantitation 

All target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

All target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

Manual integrations were reviewed and were considered acceptable. The laboratory 
provided before and after integration printouts. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected or recommended for exclusion in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anal~te I Reason I Flag I AorP I 
AREA-2-22-SB-9-20D L All analytes Analyzed outside of holding Not reportable -
AREA-2-22-SB-9-20D LRE time. 
AREA-2-22-SB-9-30DLRE 

AREA-2-22-SB-9-30 All analytes Internal standard out. Not reportable -

AREA-2-22-SB-10-10 1,2,3-Trichlorobenzene Low MS recovery. Not reportable -
1,2,4-Trichlorobenzene 
4-Chlorotoluene 
Hexachlorobutadiene 

AREA-2-22-SB-10-1 0DL All analytes except Results from undiluted analyses Not reportable -
1,2,3-Trichlorobenzene were more usable. 
1,2,4-Trichlorobenzene 
4-Chlorotoluene 
Hexachlorobutadiene 

Due to headspace, technical holding time, continuing calibration %D, surrogate %R, 
MS/MSD %R, and internal standard area, data were qualified as estimated in sixteen 
samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NBK Keyport OU2 
Volatiles - Data Qualification Summary - SDG 410-89884-1 

Sample Analyte Flag AorP Reason (Code) 

FB-63022 All analytes UJ (all non-detects) A Sample condition (headspace) 
FB-7122 (2) 
FB-062922 

AREA-2-22-SB-9-30D L All analytes UJ (all non-detects) A Technical holding times (1) 

AREA-2-22-SB-10-1 0DL 1,2,3-Trichlorobenzene UJ (all non-detects) A Technical holding times (1) 
1,2,4-Trichlorobenzene UJ (all non-detects) 
4-Chlorotoluene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 

AREA-2-22-SB-19-10 Chloroethane UJ (all non-detects) A Continuing calibration (%D) 
AREA-2-22-SB-9-30D L (5) 

AREA-2-22-SB-13-0.5 1, 1-Dichloropropene UJ (all non-detects) A Continuing calibration (%D) 
AREA-2-22-SB-13-5 1,2-Dichloropropane UJ (all non-detects) (5) 
AREA-2-22-SB-13-1 0** 
AREA-2-22-SB-13-15** 
AREA-2-22-SB-13-20** 
TB-62822-1 
AREA-2-22-SB-9-10 
AREA-2-22-SB-9-1-10 
AREA-2-22-SB-9-20 

AREA-2-22-SB-19-10 Chloroethane UJ (all non-detects) A Continuing calibration (ending 
CCV %D) (5) 

AREA-2-22-SB-9-30D L All analytes UJ (all non-detects) A Surrogates (%R) (13) 

AREA-2-22-SB-10-1 0DL 1,2,3-Trichlorobenzene UJ (all non-detects) A Surrogates (%R) (13) 
1,2,4-Trichlorobenzene UJ (all non-detects) 
4-Chlorotoluene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 

AREA-2-22-SB-13-5 1,2,3-Trichlorobenzene UJ (all non-detects) A Matrix spike/Matrix spike 
1,2,4-Trichlorobenzene UJ (all non-detects) duplicate (%R) (8) 
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I Samele I Anal~te I Flag I A orP I Reason {Code} I 
AREA-2-22-SB-10-10 1, 1, 1,2-Tetrachloroethane UJ (all non-detects) A Matrix spike/Matrix spike 

1, 1, 1-Trichloroethane UJ (all non-detects) duplicate (%R) (8) 
1, 1,2-Trichloroethane UJ (all non-detects) 
1, 1-Dichloroethane UJ (all non-detects) 
1, 1-Dichloroethene UJ (all non-detects) 
1, 1-Dichloropropene UJ (all non-detects) 
1,2,3-Trichloropropane UJ (all non-detects) 
1,2-Dichlorobenzene UJ (all non-detects) 
1,2-Dichloropropane UJ (all non-detects) 
1,3-Dichlorobenzene UJ (all non-detects) 
1,3-Dichloropropane UJ (all non-detects) 
1,4-Dichlorobenzene UJ (all non-detects) 
2,2-Dichloropropane UJ (all non-detects) 
2-Chlorotoluene UJ (all non-detects) 
Carbon tetrachloride UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
Chloroform UJ (all non-detects) 
Chloromethane UJ (all non-detects) 
cis-1,2-Dichloroethene UJ (all non-detects) 
cis-1,3-Dichloropropene UJ (all non-detects) 
Methylene chloride UJ (all non-detects) 
Tetrachloroethene UJ (all non-detects) 
trans-1,2-Dichloroethene UJ (all non-detects) 
trans-1,3-Dichloropropene UJ (all non-detects) 
Trichloroethene UJ (all non-detects) 
Vinyl chloride UJ (all non-detects) 

AREA-2-22-SB-9-20 1, 1,2-Trichloroethane UJ (all non-detects) A Internal standards (area) (19) 
trans-1,3-Dichloropropene UJ (all non-detects) 
Tetra ch loroethene UJ (all non-detects) 
1, 1,2,2-Tetrachloroethane UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
1,3-Dichloropropane UJ (all non-detects) 
1, 1, 1,2-Tetrachloroethane UJ (all non-detects) 
1,2,3-Trichloropropane UJ (all non-detects) 
2-Chlorotoluene UJ (all non-detects) 
4-Chlorotoluene UJ (all non-detects) 
1,3-Dichlorobenzene UJ (all non-detects) 
1,4-Dichlorobenzene UJ (all non-detects) 
1,2-Dichlorobenzene UJ (all non-detects) 
1,2,4-Trichlorobenzene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 
1,2,3-Trichlorobenzene UJ (all non-detects) 

AREA-2-22-SB-10-10 All analytes except UJ (all non-detects) A Internal standards (area) (19) 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
4-Chlorotoluene 
Hexach lorobutad iene 

AREA-2-22-SB-9-20DL All analytes Not reportable - Overall assessment of data 
AREA-2-22-SB-9-20DLRE (22) 
AREA-2-22-SB-9-30DLRE 

AREA-2-22-SB-9-30 All analytes Not reportable - Overall assessment of data 
(22) 

AREA-2-22-SB-10-10 1,2,3-Trichlorobenzene Not reportable - Overall assessment of data 
1,2,4-Trichlorobenzene (22) 
4-Chlorotoluene 
Hexachlorobutadiene 
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Samole Analyte Flag A orP Reason (Code) 

AREA-2-22-SB-10-1 ODL All analytes except Not reportable - Overall assessment of data 
1,2,3-Trichlorobenzene (22) 
1 ,2 ,4-Trichlorobenzene 
4-Chlorotoluene 
Hexachlorobutadiene 

NBK Keyport OU2 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 410-89884-1 

No Sample Data Qualified in this SDG 

NBK Keyport OU2 
Volatiles - Field Blank Data Qualification Summary - SDG 410-89884-1 

No Sample Data Qualified in this SDG 
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LDC#: 54604A1a 
SDG #: 410-89884-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins. Lancaster. PA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

· Date:~--'"---

Page:_{_~ 
Reviewer: 

2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are. noted in attached 
validation findings worksheets. 

Validation Acea 

I. 

II. GC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin 

V. Laborato Blanks 

VI. Field blanks 

VII. 

VIII. 

IX. 

X. Field du licates 

XI. Internal standards 

XIII. 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** I d" I d S 4 l"d . n Icates samp1e un erwent taQe va I atIon 

Client ID 

1~ AREA-2-22-SB-13-0.5 

22 AREA-2-22-SB-13-5 

3~ AREA-2-22-SB-13-10 *.,(-

4~ AREA-2-22-SB-13-15** 

5~ AREA-2-22-SB-13-20** 

6~ h°B-62822-1 

7? AREA-2-22-SB-9-0.5 
~ 

8 I AREA-2-22-SB-9-10 

9 :'.z AREA-2-22-SB-9-1-10 
::z 

10 AREA-2-22-SB-9-20 

111 AREA-2-22-SB-9-20DL 

1¥' AREA-2-22-SB-9-20DLRE 

13::z AREA-2-22-SB-9-30 

141 AREA-2-22-SB-9-30DL 

L:\EA \Keyport\54604A 1 aW. wpd 

Comments 

Not reviewed for Sta e 2B validation. M 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

SB=Source blank 
OTHER: 

Lab ID Matrix Date 

410-89884-1 Soil 06/28/22 

410-89884-2 Soil 06/28/22 

410-89884-3 #- Soil 06/28/22 

410-89884-4 ** Soil 06/28/22 

410-89884-5** Soil 06/28/22 

410-89884-6 Soil 06/28/22 

410-89884-7 Soil 06/29/22 

410-89884-8 Soil 06/29/22 

410-89884-9 Soil 06/29/22 

410-89884-10 Soil 06/29/22 

410-89884-10DL Soil 06/29/22 

410-89884-1 0DLRE Soil 06/29/22 

410-89884-11 Soil 06/29/22 

410-89884-11 DL Soil 06/29/22 
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LDC #: 54604A 1 a 
SDG #: 410-89884-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins. Lancaster. PA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

Client ID Lab ID 

15? AREA-2-22-SB-9-30DLRE 410-89884-11 DLRE 
:! • 

16 AREA-2-22-SB-9-40 410-89884-12 

17~ TB-62922 41 0-89884-13 

1 ~ AREA-2-22-SB-10-0.5 410-89884-14 

19~ __.AREA-2-22-SB-10-10 - 410-89884-15 

201 AREA-2-22-SB-10-10DL • 410-89884-15DL 

21$ AREA-2-22-SB-10-20 410-89884-16 

2-iS AREA-2-22-SB-10-30 410-89884-17 

235 AREA-2-22-SB-10-40 410-89884-18 

24 $'" AREA-2-22-SB-14-0.5 410-89884-19 

25 $ AREA-2-22-SB-14-5 410-89884-20 

26 r;- AREA-2-22-SB-14-1 0** 410-89884-21 ** 

27) AREA-2-22-SB-14-15** 410-89884-22** 

28> AREA-2-22-SB-14-20** 410-89884-23** 

29 ' FB-63022 410-89884-24 

3r? TB-63022 410-89884-25 

31 ~ AREA-2-22-SB-19-0.5 410-89884-26 

325 AREA-2-22-SB-19-5 410-89884-27 

3f AREA-2-22-SB-19-10 410-89884-28 

t~ AREA-2-22-SB-19-15- 410-89884-29,. 

35~ AREA-2-22-SB-19-20** 410-89884-30** 

36s, AREA-2-22-SB-15-0.5 410-89884-31 
4~ 

37 .;> AREA-2-22-SB-15-1-0.5 410-89884-32 

38 C, AREA-2-22-SB-15-5 41 0-89884-33 

39> AREA-2-22-SB-15-10 410-89884-34 

41'. AREA-2-22-SB-15-15 410-89884-35 

4/; AREA-2-22-SB-15-20 410-89884-36 

42 J FB-7122 410-89884-37 

4-#' AREA-2-22-SB-16-0.5 410-89884-38 

44b AREA-2-22-SB-16-5 410-89884-39 

45~ AREA-2-22-SB-16-10 410-89884-40 .~· 46 AREA-2-22-SB-16-15 410-89884-41 

4t° AREA-2-22-SB-16-20 410-89884-42 

4tf' TB-07122 410-89884-43 

49 l FB-062922 410-89884-44 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Date:* 
Page:~f~ 

Reviewer:~ 
2nd Reviewer:~ 

Date 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

06/30/22 

06/30/22 

06/30/22 

06/30/22 

06/30/22 

06/30/22 

06/30/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

07/01/22 

06/29/22 



LDC #: 54604A 1 a 
SDG #: 410-89884-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Eurofins, Lancaster, PA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

Client ID Lab ID 

502. AREA-2-22-SB-13-5MS 410-89884-2MS 

51;2. .. AREA-2-22-SB-13-SMSD 410-89884-2MSD 

52~ AREA-2-22-SB-10-1 OMS 410-89884-1 SMS 

5~ AREA-2-22-SB-10-1 OMSD 410-89884-15MSD 

541_ AREA-2-22-SB-10-1 ODLMS 410-89884-1 SDLMS 

5/( AREA-2-22-SB-10-1 ODLMSD 410-89884-15DLMSD 

56/, AREA-2-22-SB-15-15MS 410-89884-35MS 

5-,Q AREA-2-22-SB-15-1 SMSD 410-89884-35MSD 

58 

59 

an 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:~k__ 

Page:~ 
Reviewer:~ 

2nd Reviewer:{ 

Date 

06/28/22 

06/28/22 

06/29/22 

06/29/22 

06/29/22 

06/29/22 

07/01/22 

07/01/22 



VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260C 

Did the laborato 

Were all percent relative standard deviations (%RSD) ~~%and relative response 
factors RRF within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve fit 
acce tance criteria of> 0.990? 

Was an initial calibration verification (ICV) standard analyzed after each initial 
calibration for each instrument? 

Was a continuing calibration standard analyzed at least once every 12 hours for each / 
instrument? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within / 
method criteria? 

LEVEL IV CHECKL/ST_8:2.hOC 

Page:--tof ..2.... 
Reviewer: CJ.-:= 



VALIDATION FINDINGS CHECKLIST 

Validation Area 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPO) within the QC limits? 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 

Were the correct internal standard {IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and dry 
weight factors applicable to level IV validation? 

Overall assessment of data was found to be acceptable. 

LEVEL IV CHECKLIST_8:2hOC 

Yes No NA 

Page: ~of...2-
Reviewer.: 9= 

Findin s/Comments 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. T etrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene ODD. 1,2,4-Trimethylbenzene DODD. lsopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1.Freon11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. lsobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Met~acrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K 1. 2, 3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000. 1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. a-Xylene ssss. Cyclohexane S 1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane 

U. 1, 1,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane 21. 

COMPNDL_ VOA_Long list. wpd 



LDC#:~PJ VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~rcled dates have exceeded the technical holding times. 
NIA Were all cooler temperatures within validation criteria? 

,,, Y .A<.I NIA Were air bubbles> 114 inch or was headsoace present in the vials? 

Page: tj/ 
Reviewer:_....:,_ __ 

- (~pf+:.) METHOD : GC/MS voe (EPA SW 846 Method 8260C) 

Sample ID Matrix Preserved Samplina Date Extraction date ~lvsisd~ 

.:2tf(. 4,.:2_ 4~ #e ,.J'~I'/': 
cN~ J ( 

''I~/~ ..::st 6-~q- :::2.2 T-~f--==--~ 
1.2 I (.!:> f r--<S-.:2 -::a__ 

l tJ~) -

TECHNICAL HOLDING TIME CRITERIA 

Water unpreserved: 
Water preserved: 
Soil: 

HT.1SC 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 
Within 14 days of sample collection. 

Total# c~) 
of Days Qualifier 

-1A1r& 
/ ,-

..:>~ ~/Ul~ 
I "' 

=<6 



LDC #:~41?! 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

h,/4 N/A 
YfN JJ/A - - - - - -- --- Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

7/4:>ft2~ VL/-3c:z~/ zt> 6e:f.~ .33., ~ ( "1 tb/ , I 

u{~J V~BS.::a:> l> qzs_, ✓--->2> 6-1.ie> (f.St)) 
·1 

(G!-(P~ J 
, 

~ I 

-rA,fp.2.. :/e~/c:=p 1 7D 4-1.-6 ti ,t-4-.~.s4--~ 
I 

. 
Ll..l=> I I\\~ } 

'-

rf=;c;-1:z~ ~:.?~) 1.-l-L.- ~l.l? I=<. l 6. LI~ (J.J t>) \ -i \ -

I I .::f6. 4 
. . , 

~L 
/.JAIN ~3 4-

I 

rk;-~ RL:2~ ,b 65'. 7 { .=> • f S-_ l.ir'~ ( fJ 'D) 
t I (r?l'1~1'~ '\ 

/ 

c_y 

-rAc/4~ -- -x.L.. fl ~o I ~ -<=!: S-- J-b ~ ~ -tP /7, 
/ 

, 
..:ii . I t;l!)--4,/ . /UJ3> C N t>) ~ 

/ 

CONCAL.1S8 
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Reviewer: Q__ 
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LDC#~'11 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page:_LotL 

Reviewer: 9-:-: 

_ NIA Were all surrogate %R within QC limits? 
{'Y:,i NIA If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %Rout of outside of 

criteria? 

-IE n,,.,. ... 

I I 

/ .:=2 

14 . 

IS-

~ 

(TOL) = T oluene-d8 
(BFB) = Bromofluorobenzene 

SUR.1S8 

~ ... - ... , ... ,n ~. , _____ ,._ 

r~Jt:>) bC<G:: - _....,._ 
Pl'--" 

lt>FM 
Tt>L. 

t uJ t:>) ,t,C~ 

-· 
lbfL! 
Tl).L. 

-
( "j tt> ) j,~ 

I~ 

Tt)L 
, 

(,J?b>) ,'D~ . 

~ 
TtJL 

( ~l zt> ) t:>C::::~ 
i1>RA 
~L . 

(DCE) = 1,2-Dichloroethane-d4 
(DFM) = Dibromofluoromethane 

o, - II ;..,.;,..,., - ... . 

Sb <Tl-I~ ~,4\/4 ( ~/ 
7'8 rrq-1191 / ~ / 

S.3. (TR-II~) 
4-vf ( ~-(/-b . 

( ) 

¢ ( ) 

T,b ( ) 

46 ( ) 

A-4- ( 1/ ) 
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4~ <Tf-13-b 
4~ ( )-"8-l /P/J 
43> ( ~-1/0 
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-36 ( ) 
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-3-4:.. ( ii/ ) 

( ) 

~~ ( ) 

s--r ( I ) I 
~~ ( V ) ,/ 

( ) 
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LDC#:~fP/ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_lot_L 

Reviewer: .Q.. 

&:%se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 

MS/MSD. Soil/ Water. · 
~ NIA Was a MS/MSD analyzed every 20 samples of each matrix? 
Y,/\j°)N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

'-
MS MSD 

# Date MS/MSD ID Compound ¾R (Limits) ¾R (Limits) RPD (Limits) Associated Samples Q~aHfic;atiQOS 

~~~/ ~ ~x,f- -cp~~ res~ ~'ff< /Pu?, L< ) -<. rrJo) - iJJn-:1:3. /A 
/ ILP.rlf ~~~ ~ ~- ~ Le . 

JI/ - -~ P1i, ro ~nv Otl~ ) 

/1/N/J .-9t- <d-BA s-Tl (66-(3?, ( ) °'\\/~(&) 
-1==/::::l<:... 6~ <GT-Pq, b, <bT-i~ ( ) / I/ / 

I ~ -
( ) ( ) ( ) 

( ) ( ) ( ) . 
~j,~_3:. ;vNN t? ( LL. 1.::z-,--r/CA ~T Ib6-l?v' ( ) I~ //t/rt>) ~2::x/-A-- ( ~) 

/ 1-J_L,,,- ~ ~7-1.2~) C) (6T-J::2ct: r - / / / 

I 
( ) 

/:?:EB q <7~~ 
--'-- ,_., 

3::!> (/- J -,-) ( ) 

LL.L 0 (6/-/~ 26 <b(-/~Sf . ( ) 1!J -
7J, R o I:~ ;:;,f- +- -::',:>{£) /J IJ'fv. H-~~e_s.. > ~/ I~/* (8) 

~ .-F< ~t> (!)rJ* +- .tt::'.-,. u Q xr- L- 1..'€_ --- ,-,r-7 ) ( f_[}~/A / 
,, - / ( ) ( ) ( ) 

~13.~ fl ~ <7P-13/) 69 </P-/Bi) ( ) ~ r /I 1~ .J , ,/f-"! M r8) 
I ":t> ( ) /67 ~--~-x::;. ( ) , I ff--4-/,A_. ., 

(..:::, ,7.;..-, /) -· -
if;> ( ) ( ) ~.3 (~~) ~~~ r q 

( ) ( ) ( ) / 1/ . 
~/67 ,e>B /:a~ <7p_p/J. p6 t:7"-1744 ( ) 42) /Alt:> J ~~/A- r~J 
I / I ) - / / 

( ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.1SC 



QC Sample Results 
Client: EA Engineering, Science, and Technology Job ID: 410-89884-1 
ProjecUSite: NAVFAC NW Keyport Area 1 and Area 2 
Supplemental 

Method: 8260D - Volatile Organic Compounds (GC/MS) 

Lab Sample ID: 410-89884-2 MS 5'9/3=/ Client Sample ID: Area-2-22-SB-13-5 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 27 4095 Prep Batch: 272368 

Sample Sample Spike MS MS %Rec 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits 
--- ----

1, 1, 1,2-Tetrachloroethane 0.0011 U FH 0.0136 0.0149 mg/Kg ◊ 110 78-125 

1, 1, 1-Trichloroethane 0.0011 U FH 0.0136 0.0176 mg/Kg ◊ 130 73-130 

1, 1,2,2-Tetrachloroethane 0.00056 U F2 0.0136 0.0166 *3 mg/Kg ◊ 123 70-124 

1, 1,2-Trichloroethane 0.0011 U F2 0.0136 0.0160 mg/Kg ◊ 118 78-121 

1, 1-Dichloroethane 0.0011 U FH 0.0136 0.0177 FH mg/Kg ◊ 131 76-125 .:+:. 
1, 1-Dichloroethene 0.0011 U FH 0.0136 0.0200 FH mg/Kg ◊ 148 70-131 rt 
1 , 1-Dichloropropene 0.0011 U "c FH 0.0136 0.0192 FH mg/Kg ◊ 141 76-125 6<.252.. 

en 
1,2,3-Trichlorobenzene 0.0045 U F2 FL 0.0136 0.00735 FL *3 mg/Kg ◊ 54 66-130 

1,2,3-Trichloropropane 0.0011 U F2 0.0136 0.0160 *3 mg/Kg ◊ 118 73-125 

1,2,4-Trichlorobenzene 0.0045 U F2 FL 0.0136 0.00846 FL *3 mg/Kg ◊ 62 67 -129 

1,2-Dichlorobenzene 0.0011 u 0.0136 0.0125 *3 mg/Kg ◊ 92 78-121 

1,2-Dichloroethane 0.0011 U F2 0.0136 0.0152 mg/Kg ◊ 112 73-128 

1,2-Dichloropropane 0.0011 U "c F2 0.0136 0.0173 FH mg/Kg ◊ 128 76-123 ~ 
FH en 

1 ,3-Dichlorobenzene 0.0011 u 0.0136 0.0132 *3 mg/Kg ◊ 98 77 -121 

1,3-Dichloropropane 0.00056 U F2 0.0136 0.0154 mg/Kg ◊ 113 77 - 121 

1,4-Dichlorobenzene 0.00056 u 0.0136 0.0128 *3 mg/Kg ◊ 94 75-120 

2,2-Dichloropropane 0.0011 U FH 0.0136 0.0183 FH mg/Kg ◊ 135 67 -133 t::>~ 
2-Chlorotoluene 0.00056 U FH 0.0136 0.0162 *3 mg/Kg ◊ 119 75-122 

4-Chlorotoluene 0.00056 U FH 0.0136 0.0154 *3 mg/Kg ◊ 114 72-124 

Carbon tetrachloride 0.0011 U FH 0.0136 0.0172 mg/Kg ◊ 127 70-135 

Chlorobenzene 0.0011 U FH 0.0136 0.0152 mg/Kg ◊ 112 79-120 

Chloroethane 0.0022 U FH 0.0136 0.0181 mg/Kg ◊ 134 59-139 

Chloroform 0.0011 U FH 0.0136 0.0164 mg/Kg ◊ 121 78-123 

Chloromethane 0.0011 U FH 0.0136 0.0164 mg/Kg ◊ 121 50-136 

cis-1,2-Dichloroethene 0.0011 U FH 0.0136 0.0174 FH mg/Kg ◊ 128 77 -123 

cis-1,3-Dichloropropene 0.00056 U F2 0.0136 0.0150 mg/Kg ◊ 111 74-126 

Hexachlorobutadiene 0.0045 u 0.0136 0.0101 *3 mg/Kg ◊ 74 61 -135 

Methylene Chloride 0.0022 U F2 0.0136 0.0168 mg/Kg ◊ 124 70-128 

Tetrachloroethene 0.0011 U FH 0.0136 0.0173 mg/Kg ◊ 128 73-128 

trans-1,2-Dichloroethene 0.0011 U FH 0.0136 0.0182 FH mg/Kg ◊ 134 74-125 ~FP 
trans-1,3-Dichloropropene 0.00056 U F2 0.0136 0.0151 mg/Kg ◊ 111 71 -130 

Trichloroethene 0.0011 U FH 0.0136 0.0175 FH mg/Kg ◊ 129 77 -123 :;;-
Vinyl chloride 0.0011 UFH 0.0136 0.0174 mg/Kg ◊ 128 56-135 

MS MS 

Surrogate %Recovery Qualifier Limits 

1,2-Dichloroethane-d4 (Surr) 87 71-136 

4-Bromofluorobenzene (Surr) 92 79-119 

Dibromofluoromethane (Surr) 88 78-119 

Toluene-dB (Surr) 103 85-116 

Lab Sample ID: 410-89884-2 MSD ,G ~/e ;5>'.7" Client Sample ID: Area-2-22-SB-13-5 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 274095 Prep Batch: 272368 

Sample Sample Spike MSD MSD %Rec RPD 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPO Limit 

UH --- ----
1, 1 , 1,2-Tetrachloroethane 0.0011 U FH 0.0104 0.0131 FH mg/Kg ◊ 126 78- 125 13 20 

Eurofins Lancaster Laboratories Environment Testing, LLC 
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QC Sample Results 
Client: EA Engineering, Science, and Technology Job ID: 410-89884-1 
ProjecUSite: NAVFAC NW Keyport Area 1 and Area 2 
Supplemental 

Method: 8260D - Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 410-89884-2 MSD ~(91!;"1 Client Sample ID: Area-2-22-SB-13-5 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 274095 Prep Batch: 272368 

Sample Sample Spike MSD MSD %Rec RPD 

Analyte 

~ 
Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit 

--- ----
1, 1 , 1-Trichloroethane 0.0011 U FH 0.0104 0.0159 FH mg/Kg ◊ 153 73-130 10 20 

1, 1,2,2-Tetrachloroethane 0.00056 U F2 0.0104 0.0108 F2 *3 mg/Kg ◊ 104 70-124 42 20 

1, 1,2-Trichloroethane {) 0.0011 U F2 0.0104 0.0108 F2 mg/Kg ◊ 105 78 - 121 38 20 

1, 1-Dichloroethane .:r::.. 0.0011 U FH 0.0104 0.Q151 FH mg/Kg ◊ 146 76-125 16 20 

1 , 1-Dichloroethene H 0.0011 U FH 0.0104 0.0176 FH mg/Kg ◊ 170 70 - 131 13 20 

1, 1-Dichloropropene ~~ 0.0011 U "c FH 0.0104 0.0172 FH mg/Kg ◊ 166 76-125 11 20 

AIN 
en 

1,2,3-Trichlorobenzene 0.0045 U F2 FL 0.0104 0.00596 F2 *3 FL mg/Kg ◊ 57 66-130 21 20 

1,2,3-Trichloropropane ><Y 0.0011 U F2 0.0104 0.00934 F2 *3 mg/Kg ◊ 90 73-125 53 20 

1,2,4-Trichlorobenzene ~f< 0.0045 U F2 FL 0.0104 0.00672 F2 *3 FL mg/Kg ◊ 65 67 -129 23 20 

1,2-Dichlorobenzene 0.0011 u 0.0104 0.0107 *3 mg/Kg ◊ 103 78-121 16 20 

1,2-Dichloroethane L 0.0011 U F2 0.0104 0.0100 F2 mg/Kg ◊ 97 73-128 41 20 

1,2-Dichloropropane t5Z. 0.0011 U "c F2 0.0104 0.0139 FH F2 mg/Kg ◊ 134 76-123 22 20 
FH en 

1,3-Dichlorobenzene 0.0011 u 0.0104 0.0122 *3 mg/Kg ◊ 118 77 -121 8 20 

1,3-Dichloropropane ~$ 0.00056 U F2 0.0104 0.0107 F2 mg/Kg ◊ 103 77 - 121 36 20 

1,4-Dichlorobenzene 0.00056 u 0.0104 0.0115 *3 mg/Kg ◊ 111 75-120 11 20 

2,2-Dichloropropane OC/ 0.0011 U FH 0.0104 0.0165 FH mg/Kg ◊ 159 67 -133 10 20 

2-Chlorotoluene .::z.~ 0.00056 U FH 0.0104 0.0163 FH *3 mg/Kg ◊ 157 75-122 20 

4-Chlorotoluene !B~ 0.00056 U FH 0.0104 0.0150 FH *3 mg/Kg ◊ 144 72-124 3 20 

Carbon tetrachloride 0 0.0011 U FH 0.0104 0.0155 FH mg/Kg ◊ 149 70 - 135 10 20 

Chlorobenzene ~-0 0.0011 U FH 0.Q104 0.0133 FH mg/Kg ◊ 129 79-120 13 20 

Chloroethane -p 0.0022 U FH 0.0104 0.0164 FH mg/Kg ◊ 158 59-139 10 20 

Chloroform FA 0.0011 U FH 0.0104 0.0138 FH mg/Kg ◊ 133 78- 123 17 20 

Chloromethane 0.0011 U FH 0.0104 0.0163 FH mg/Kg ◊ 157 50 - 136 1 20 

cis-1,2-Dichloroethene t5).J<.~ 0.0011 U FH 0.0104 0.0143 FH mg/Kg ◊ 138 77 -123 20 20 

cis-1,3-Dichloropropene f<_ 0.00056 U F2 0.0104 0.0112 F2 mg/Kg ◊ 108 74-126 29 20 

Hexachlorobutadiene 0.0045 u 0.0104 0.0116 *3 mg/Kg ◊ 111 61 -135 14 20 

Methylene Chloride e::. 0.0022 U F2 0.0104 0.0130 F2 mg/Kg ◊ 125 70-128 25 20 

Tetrachloroethene M 0.0011 U FH 0.0104 0.0167 FH mg/Kg ◊ 161 73-128 3 20 

trans-1,2-Dichloroethene ~ 0.0011 U FH 0.0104 0.0155 FH mg/Kg ◊ 150 74-125 16 20 

trans-1,3-Dichloropropene 0.00056 U F2 0.0104 0.0109 F2 mg/Kg ◊ 105 71 -130 32 20 

Trichloroethene :s 0.0011 U FH 0.0104 0.0153 FH mg/Kg ◊ 147 77 -123 14 20 

Vinyl chloride c...... 0.0011 U FH 0.0104 0.0173 FH mg/Kg ◊ 166 56-135 1 20 

MSD MSD 

Surrogate %Recovery Qualifier Limits 

1, 2-Dichloroethane-d4 (Surr) 70 S1- 71-136 

4-Bromofluorobenzene (Surr) 86 79-119 

Dibromofluoromethane (Surr) 79 78- 119 

Toluene-dB (Surr) 110 85-116 

Lab Sample ID: 410-89884-15 MS 5;2./>? Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 274950 Prep Batch: 272436 

Sample Sample Spike MS MS %Rec 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits u.q --- ----
1, 1, 1,2-Tetrachloroethane 0.0012 U F2 FL 0.0135 0.00440 FL *3 mg/Kg ◊ 33 78- 125 

*3 en 

Eurofins Lancaster Laboratories Environment Testing, LLC 
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QC Sample Results 
Client: EA Engineering, Science, and Technology Job ID: 410-89884-1 
ProjecUSite: NAVFAC NW Keyport Area 1 and Area 2 
Supplemental 

Method: 8260D - Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 410-89884-15 MS r:;:>/ r;l7 Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 27 4950 Prep Batch: 272436 

Sample Sample Spike MS MS ¾Rec 

Analyte Result Qualifier Added Result Qualifier Unit D ¾Rec Limits 
--- ----

1, 1, 1-Triehloroethane 0.0012 U FL *3 0.0135 0.00611 FL *3 mg/Kg ◊ 45 73-130 
en 

1, 1,2,2-Tetraehloroethane 0.00061 U *3 en 0.0135 0.0110 *3 mg/Kg ◊ 82 70- 124 

1, 1,2-Trichloroethane u 0.0012 U FL *3 0.0135 0.00873 FL *3 mg/Kg ◊ 65 78 - 121 
en 

1, 1-Dichloroethane .:r 0.0012 U FL *3 0.0135 0.00683 FL *3 mg/Kg ◊ 51 76-125 

H 
en 

1, 1-Dichloroethene 0.0012 U FL *3 0.0135 0.00774 FL *3 mg/Kg ◊ 57 70 - 131 
en 

1 , 1-Diehloropropene /< "tSl. 0.0012 U F2 FL 0.0135 0.00519 FL *3 mg/Kg ◊ 38 76-125 
*3 en 

1,2,3-Trichlorobenzene 0.0049 U FL *3 0.0135 0.0054 U FL *3 mg/Kg ◊ ..Q- 66-139 

xx en 
1,2,3-Triehloropropane 0.0012 U FL *3 0.0135 0.00963 FL *3 mg/Kg ◊ 71 73-125 

en 
1,2,4-Triehlorobenzene 0.0049 U FL *3 0.0135 0.0054 U FL *3 mg/Kg ◊ 0 67 -129 

~'1 
en 

1,2-Dichlorobenzene 0.0012 U F2 FL 0.0135 0.00252 J FL *3 mg/Kg ◊ 19 78-121 

~ 
*3 en 

1,2-Dichloroethane 0.0012 U F2 FL 0.0135 0.00712 FL *3 mg/Kg ◊ 53 73-128 

~ 
*3 en 

1,2-Dichloropropane 0.0012 U F2 FL 0.0135 0.00703 FL *3 mg/Kg ◊ 52 76-123 

FFf 
*3 en 

1,3-Diehlorobenzene 0.0012 U F2 FL 0.0135 0.00183 J FL *3 mg/Kg ◊ 14 77 - 121 

~> *3 en 
1,3-Dichloropropane 0.00061 U FL *3 0.0135 0.00754 FL *3 mg/Kg ◊ 56 77 -121 

HH# 
en 

1,4-Dichlorobenzene 0.00061 U F2 FL 0.0135 0.00193 J FL *3 mg/Kg ◊ 14 75-120 

(!Jc} *3 en 
2,2-Diehloropropane 0.0012 U FL *3 0.0135 0.00725 FL *3M mg/Kg ◊ 54 67 -133 

en 
2-Chlorotoluene z_:::z- 0.00061 U F2 FL 0.0135 0.00236 J FL *3 mg/Kg ◊ 17 75-122 

*3 en 
4-Chlorotoluene 0.00061 U F2 FL 0.0135 0.00124 J FL *3 mg/Kg ◊ 9 72-124 

?> 
*3 en 

Carbon tetrachloride 0.0012 U F2 FL 0.0135 0.00507 FL *3M mg/Kg ◊ 38 70-135 

p -f:;;, *3 en 
Chlorobenzene 0.0012 U F2 FL 0.0135 0.00299 J FL *3 mg/Kg ◊ 22 79-120 

*3 en 
Chloroethane 0.0025 U F2 *3 0.0135 0.00962 *3 mg/Kg ◊ 71 59-139 

f< 
en 

Chloroform 0.0012 U F2 FL 0.0135 0.00625 FL *3 mg/Kg ◊ 46 78-123 
*3 en 

Chloromethane 0.0012 U F2 *3 0.0135 0.0127 *3M mg/Kg ◊ 94 50-136 

~~ 
en 

eis-1,2-Dichloroethene 0.0012 U F2 FL 0.0135 0.00608 FL *3M mg/Kg ◊ 45 77 -123 

R 
*3 en 

eis-1,3-Dichloropropene 0.00061 U F2 FL 0.0135 0.00444 FL *3 mg/Kg ◊ 33 74-126 
*3 en 

Hexachlorobutadiene 0.0049 U FL *3 0.0135 0.0054 U FL *3 mg/Kg ◊ ~ 61- 135 

Methylene Chloride c::. 0.0025 
en 
U FL *3 0.0135 0.00762 FL *3 mg/Kg ◊ 57 70-128 
en 
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QC Sample Results 
Client: EA Engineering, Science, and Technology Job ID: 410-89884-1 
ProjecUSite: NAVFAC NW Keyport Area 1 and Area 2 
Supplemental 

Method: 8260D - Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 410-89884-15 MS :p:/r MS 

Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 274950 Prep Batch: 272436 

Sample Sample MS ¾Rec 

Analyte Result Qualifier Added Result Qualifier Unit 0 ¾Rec Limits 

/rfr 
--- ----

Tetrachloroethene 0.0012 U F2 FL 0.0135 0.00290 J FL *3 mg/Kg ◊ 21 73-128 

trF 
*3 en 

trans-1,2-Dichloroethene 0.0012 U F2 FL 0.0135 0.00510 FL *3M mg/Kg ◊ 38 74-125 

w *3 en 
trans-1,3-Dichloropropene 0.00061 U F2 FL 0.0135 0.00481 FL *3 mg/Kg ◊ 36 71 - 130 

*3 en 
T richloroethene s 0.0012 U F2 FL 0.0135 0.00392 FL *3 mg/Kg ◊ 29 77 _ 123 

*3 en 
Vinyl chloride 0.0012 U F2 *3 0.0135 0.0104 *3M mg/Kg ◊ 77 56-135 

en 

MS MS 
Surrogate %Recovery Qualifier Limits 

1,2-Dichloroethane-d4 (Surr) 90 *3 71-136 

4-Bromofluorobenzene (Surr) 89 *3 79-119 

Dibromofluoromethane (Surr) 96 *3 78-119 

Toluene-dB (Surr) 103 *3 85-116 

Lab Sample ID: 410-89884-15 MSD Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 274950 Prep Batch: 272436 

Sample Sample Spike MSO MSO ¾Rec RPO 

Analyte Result Qualifier Added Result Qualifier Unit 0 %Rec Limits RPO Limit 
--- ----

1, 1, 1,2-Tetrachloroethane 0.0012 U F2 FL 0.0119 0.00705 F2 FL mg/Kg ◊ 59 78-125 46 20 
*3 en 

1, 1, 1-Trichloroethane 0.0012 U FL *3 0.0119 0.00735 FL mg/Kg ◊ 62 73-130 18 20 

en 
1, 1,2,2-Tetrachloroethane 0.00061 U *3 en 0.0119 0.0109 mg/Kg ◊ 92 70-124 20 

1, 1 ,2-Trichloroethane 0.0012 U FL *3 0.0119 0.00971 mg/Kg ◊ 82 78-121 11 20 

en 
1, 1-Dichloroethane ::J= 0.0012 U FL *3 0.0119 0.00796 FL mg/Kg ◊ 67 76-125 15 20 

;-I en 
1, 1-Dichloroethene 0.0012 U FL *3 0.0119 0.00764 M FL mg/Kg ◊ 64 70-131 20 

en 
1 , 1-Dichloropropene t><~ 0.0012 U F2 FL 0.0119 0.00691 F2 FL mg/Kg ◊ 58 76-125 29 20 

f,JNN 
*3 en 

1,2,3-Trichlorobenzene 0.0049 U FL *3 0.0119 0.00323 J FL mg/Kg ◊ 2:7 ea 139 ~]t:020 

><X 
en 

1,2,3-Trichloropropane 0.0012 U FL *3 0.0119 0.0107 mg/Kg ◊ 90 73-125 11 20 

en 
1,2,4-Trichlorobenzene 0.0049 U FL *3 0.0119 0.0048 U FL mg/Kg ◊ 0 67 -129 NC 20 

-"1-J"1 
en 

1,2-Dichlorobenzene 0.0012 U F2 FL 0.0119 0.00437 F2 FL mg/Kg ◊ 37 78- 121 54 20 

L_ *3 en 
1,2-Dichloroethane 0.0012 U F2 FL 0.0119 0.00894 F2 mg/Kg ◊ 75 73-128 23 20 

~ 
*3 en 

1,2-Dichloropropane 0.0012 U F2 FL 0.0119 0.00866 F2 FL mg/Kg ◊ 73 76-123 21 20 

PFP-
*3 en 

1,3-Dichlorobenzene 0.0012 U F2 FL 0.0119 0.00365 F2 FL mg/Kg ◊ 31 77 -121 66 20 

1,3-Dichloropropane ~? 0.00061 
*3 en 
U FL *3 0.0119 0.00883 FL mg/Kg ◊ 74 77 - 121 16 20 
en 
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QC Sample Results 
Client: EA Engineering, Science, and Technology Job ID: 410-89884-1 
Project/Site: NAVFAC NW Keyport Area 1 and Area 2 
Supplemental 

Method: 8260D - Volatile Organic Compounds (GC/MS) (Continued) 

Lab Sample ID: 410-89884-15 MSD 71 <;; o/ Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 27 4950 Prep Batch: 272436 

Sample Sample Spike MSD MSD %Rec RPD 

Analyte 

PHI 
Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit 

0.0119 
--- ----

1,4-Dichlorobenzene 0.00061 U F2 FL 0.00341 F2 FL mg/Kg ◊ 29 75-120 55 20 
*3 en 

2,2-Dichloropropane c:>L:> 0.0012 U FL *3 0.0119 0.00702 FL mg/Kg ◊ 59 67 -133 3 20 
en 

2-Chlorotoluene ;z.::z_ 0.00061 U F2 FL 0.0119 0.00451 F2 FL mg/Kg ◊ 38 75-122 63 20 

13e;B> *3 en 
4-Chlorotoluene 0.00061 U F2 FL 0.0119 0.00391 F2 FL mg/Kg ◊ ~~ +~ :12.:1. 104 20 

IP *3 en 
Carbon tetrachloride 0.0012 U F2 FL 0.Q119 0.00657 F2 FL mg/Kg ◊ 55 70-135 26 20 

pt:> *3 en 
Chlorobenzene 0.0012 U F2 FL 0.0119 0.00547 F2 FL mg/Kg ◊ 46 79-120 59 20 

-j? 
*3 en 

Chloroethane 0.0025 U F2 *3 0.0119 0.00779 F2 mg/Kg ◊ 66 59-139 21 20 

Chloroform I<- 0.0012 
en 
U F2 FL 0.0119 0.00777 F2 FL mg/Kg ◊ 65 78-123 22 20 

A 
*3 en 

Chloromethane 0.0012 U F2 *3 0.0119 0.00816 F2 mg/Kg ◊ 69 50- 136 44 20 

~~ 
en 

cis-1,2-Dichloroethene 0.0012 U F2 FL 0.0119 0.00849 F2 FL mg/Kg ◊ 71 77 -123 33 20 

R *3 en 
cis-1,3-Dichloropropene 0.00061 U F2 FL 0.0119 0.00706 F2 FL mg/Kg ◊ 59 74-126 46 20 

~L-L-
*3 en 

Hexachlorobutadiene 0.0049 U FL *3 0.0119 0.00304 J FL mg/Kg ◊ -2e Q~ ~ ~'1>/)20 
en 

Methylene Chloride 0.0025 U FL *3 0.0119 0.00884 mg/Kg ◊ 74 70-128 15 20 

)4-~ 
en 

Tetrachloroethene 0.0012 U F2 FL 0.0119 0.00560 F2 FL mg/Kg ◊ 47 73-128 64 20 

FP~ 
*3 en 

trans-1,2-Dichloroethene 0.0012 U F2 FL 0.0119 0.00685 F2 FL mg/Kg ◊ 58 74-125 29 20 

w 0.00061 
*3 en 

trans-1 ,3-Dichloropropene U F2 FL 0.0119 0.00720 F2 FL mg/Kg ◊ 61 71- 130 40 20 

5 
*3 en 

Trichloroethene 0.0012 U F2 FL 0.0119 0.00649 F2 FL mg/Kg ◊ 55 77 -123 49 20 

~ *3 en 
Vinyl chloride 0.0012 U F2 *3 0.0119 0.00723 F2 mg/Kg ◊ 61 56-135 36 20 

en 

MSD MSD 

Surrogate %Recovery Qualifier Limits 

1,2-Dichloroethane-d4 (Surr) 90 71-136 

4-Bromofluorobenzene (Surr) 96 79_ 119 

Dibromofluoromethane (Surr) 89 78-119 

Toluene-dB (Surr) 101 85-116 

Lab Sample ID: 410-89884-15 MS Client Sample ID: Area-2-22-SB-10-10 
Matrix: Solid Prep Type: Total/NA 
Analysis Batch: 277983 Prep Batch: 272437 

Sample Sample Spike MS MS %Rec 

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits 
--- ----

1 , 1, 1,2-Tetrachloroethane 0.21 UH en 0.925 1.03 DH en mg/Kg ◊ 111 78-125 

1, 1 , 1-Trichloroethane 0.10 UH en 0.925 0.806 DH en mg/Kg ◊ 87 73-130 

1, 1,2,2-Tetrachloroethane 0.052 UM Hen 0.925 1.02 DH en mg/Kg ◊ 111 70- 124 

1, 1 ,2-Trichloroethane 0.10 UH en 0.925 1.02 DH en mg/Kg ◊ 110 78- 121 
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LDC#: z-4.t~J t::'/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Was a LCS required? ~ 
~ Were the LCS percent recoveries (%R) and relative percent difference (RPO) within the QC limits? 

LCS LCSO 
# . Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD {Limits) 

/t"1 C, ~LL!/}-.;,{ 4-t:f'tJ/ zf> 16:;f (~-/.3~ r6..2 <~-J~q> ( ) 

I I f 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~r'-,< ;Jct::>A/()-2TT'fZ~ J> 113 (S'f-1~ l6o (Sq-/3~ ( ) 
I 

.,. 

'> '> ( ( ( ) 

( ) ( ) ( ) 

{ ) I ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) . ( ) ( ) ( . ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( . ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) { ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.1 SB 

Page: __tof J__ 
Reviewer: .9:=: 

Associated Samples Qualifications 

~~ 1/A IN7b) - t fJ,._:h=-,A> . , 
' 

. ..., I ~ 

11,14,2ou~ -Lk'~/~ 
r l\l o:> J 

~/ l 



METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:+of_L 
Reviewer: ~ 

. N/A Were all internal standard area counts within -50 to +100% of the associated calibration standard? 
tv:):i N/A Were the retention times of the internal standards within +/- 30 seconds of the retention times of the associated calibration standard? 

:Ii n~•.,. 

/t) 

( :=> 

I v'f 

I I I 

I I I 

I I I 
(BCM) = Bromochloromethane 
(DFB) = 1,4-Difluorobenzene 
(CBZ) = Chlorobenzene-d5 

11\IT~T 1~r. 

Internal 
c:: .......... 1,,. 1n -· 

f #71> J ~ 
-4t>c:.J:S 

(_ ~~} ffl 
~z.. 
4lb~ 

-

( /,}~ / re> ..,. 
c:::::82. 
4b~ . 

I 
(PFB) = Pentafluorobenzene 
(40GB) = 1,4-Dichlorobenzene-d4 
(20GB) = 1,2-Dichlorobenzene-d4 

I 

I 

I 

A--- II :-: .. _, ~T II 1 .... : .... , n --· . 

~~75Z' (~-38~-zt:!'I ~..;>40) -t/U-l /~,~~ 
:.25"/ 3!;;"'!r ( :/OC>~ - ,~t 13~t:> .5<'1 / ~ -t~bt!e ) 

I / 

{~a4-::J! ( -$o?~!'4--<-3>-- r...l- I~ ) ~ -l/X / ,7t- (-All~• 
1 t? rr 46 · t ~~~-7, - ::2&>, ~~~:n J / / / 

~4q f I r ~ 3ZJ2 - J:::>o ~~ok) ,/ - / 

--4 f-4-PTI ~ l 6e;-r::?~ -.:)~ i~ ~qt)) "1 /2A-1 /4- ( Al"u~ 
~J?q~if (-;.':.?-cw,/~ - t4M.. ID/ d) / II; 

l8'4T-<b b_r-n~~-11~': LLl-'C>) 11/ 
I ~ 

\I 

I I I 

I I I 

I I I 
(FBZ) = Fluorobenzene 



LDC#~r 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _j_of_L 
Reviewer: ,9=: 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~ Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Findings Qualifications 

//-/~, lo ~II HT tP~ Alf~_/ff 
/ 

/3 ~JI ~ t!)a,--+ NI?-/~ 
/ 

;q NNA/1 ~. J38E L.L.L IV1:s //ftAI 

~p ..A-ti . t2v,~~~--t-NNAI.. !-tj -. ';~~_,,-; ~~L.~-111~# ~,6/-2- 1/ 
I 

Comments:-----------------------------------------------------------

OVR.1SC 



LDC#:~01 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~_/ 
Reviewer: c_;__ ----=--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (% RSD) were recalculated for the com pounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Calibration 

Ax= Area of compound, 
Cx = Concentration of compound, 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 

-

RRF 
# Standard ID Date Compound (Reference Internal Standard) ( 4z) std) 

1 I /1 I;, -i__ 

L (1st internal standard) I}:), 3188 - /ej\-z:-- -AA- (2nd internal standard) 1).4/.J!!. 7 - rf-+- (3rd internal standard) 1.T~:2.-- .. 
( 4th internal standard) 

2 (1st internal standard) -- (2nd internal standard) 

(3rd internal standard) -
(4th internal standard) 

3 (1st internal standard) -
(2nd internal standard) -
(3rd internal standard) -
( 4th internal standard) 

4 (1st internal standard) -
(2nd internal standard) -
(3rd internal standard) -
(4th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

- -• ... I ... . 

RRF Average RRF Average RRF 
{ ~td) (initial) (initial) 

t7.~/c3:B t:'.;3/&>S:- ~.i3(.t:JS:-

~.412!s7 t?.3l544. IJ-~ 
r.T~> (.6~~ /.6~~% 

... -' 0 .. ,...,.,,. ,1..,.+ .. r1 

%RSD %RSD 

IP":f ft). 4 
1+ . .2.__ 1,,4.::a._ 

It'~ I (/J ~ 
, 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results 

11\llr.l r._,11~ 1 .~r. 



LDC #:#6-tal/Jq 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Re~ults Verification 

Page:_LoLL 
Reviewer: __ '1---_ __ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference= 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 
H - . • In n,..to -I 
1 y.L//Ltt:>/ 7/1/::i~ 

2 xLl3c!P/ r;1ofa 

3 

4 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

,_ - in+ ... r ..... l - . .. t; ... ;t,;,.I\ {('('\ fr'('\ 

~ (1st internal standard) o .--3 I tP s;- 0.-3P6~ O-~b::2-
~ (2nd internal standard) ().33-F4- tJ.~T 0:~-/2fT 

J,6~~ 1.6.:2.s I . t:,::> 5=:.~ I ~.I-""" 

(3rd internal standard) I I I 

/ ,Hh intorn<>I " 

~ (1st internal standard) /) .-3( t:,e;;- 1J.-:2Tf 2 o .~T(==a.. 
.J\ _x_ 

(2nd internal standard) 0.=3~ o.37?)~ tJ.3TtJ)q "'-..87 / \ 

. -- r, b--3t? 3' · ,.9f-J f .>2t-) j -,. I 
(3rd internal standard) -r-1-r-

I Ath intorn.,,I ' " 

(1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

{ ,Hh intorn.,,I I 

(1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%D %D 

, .4/ ,.4 
,, ' es u,o 
11.4 o--4-

I 

,~_T ,~_7 
~-~ B.S-
?.C.:- s-:. s:-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CONCLC-4IS.1SC 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:_J_of_l_ 
Reviewer: Q_ 

The percent recoveries (¾R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID· 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID: 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1 SC 

Surrogate 
S iked 

Surrogate 
Spiked 

Surrogate 
Soiked 

Surrogate 
Spiked 

Surrogate 
Spiked 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Surrogate 
Found 

Percent 
Recovery 
Re orted 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 
Reported 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Recovery 

Recalculated 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 

Percent 
Difference 



VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicate~R~suJts Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:__L,gf___L__ 

Reviewer~~ ----

The percent recoveries (%R) and Relative Percent Difference (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA 

RPO = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

MS/MSD sample: ~/ sf ---=-7+-~-----

Percent Recove Percent Recove 

1, 1-Dichloroethene tJ.t>~O It>. d?[(P 

Trichloroethene tJ.PIT5'-l~J)f$31 

Benzene 

Toluene 

Chlorobenzene ao,:3blt>_PJP~ 'f;> t) (2 ~IJ/~ -::;L..1 ' ( :::2. '..::::?. {.::2 t 

MS(MSD 

RPO 

2:> 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

I\A~nr.1 r. 1 ~r. 



LDC#:~/R'f VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:_,LofL 

Reviewer:9=:: 

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sample and laboratory control sam pie duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 1 QO * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

Lcs 10: ,tc12-~74-ot:if?;; 

Spike 

(~ 

LCS I LCSD LCS 

ICS II ICSD ll 
Percent Recove~II Percent Recove!:X ll 

LCSD II Reeorted I Recalc. II Reeorted I Recalc. II 
1, 1-Dichloroethene IJ.&::2PC> ()~ 

Trichloroethene J; ,; I UP 
r It? 

Benzene 

Toluene 

Chlorobenzene I)~ ~:::x,?) 2 () q; I) t) {) 

I CS(I CSD 

RPD 

Re,eorted Recalculated 

tJ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

I r.~r.l r. 1 ~r. 



LDC#:~q VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:_Lot_!__ 

Reviewer: °==== 

,-..:........,,:....:-..;...;Na..;../A...:.. Were all reported results recalculated and verified for all level IV samples? 
Y N NIA Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {AJ(U(DF) 
(Ais)(RRF)(V0 }(%S) 

Ax = Area of the characteristic ion (EICP) for the 
compound to be measured ' 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms 
(ng) 

RRF = Relative response factor of the calibration standard. 

V
0 

= Volume or weight of sample pruged in milliliters (ml) 
or grams (g). 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

# Sample ID ,,, Compound 

RECALC.1SC 

Example: 

Sample I.D. , ___ _ 

Cone. = ( // /::) .=L..) ( ~ "? ) ( .,,,,::;- ) (l ) 
(Jt:;lf PZJ?)~:?l~(9.9&tj) 'P.3--f ) ( rP~),. 

= 0. ,~:>,:!::1::N7 7' A-/3/ ~ 

Reported 
Concentration ,, .. ~_:_.z 

y.r•a::......#l·CI-.....~ 

Calculated 
Concentration 

( ) Qualification 



LDC Report# 5460481a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

NBK Keyport OU2 

August 19, 2022 

Volatiles 

Stage 28 

Eurofins, Lancaster, PA 

Sample Delivery Group (SDG): 410-90316-1 

Laboratory Sample 
Sample Identification Identification 

AREA-2-22-SB-17-0.5 410-90316-1 
AREA-2-22-SB-17-0 .5RE 410-90316-1 RE 
AREA-2-22-SB-17-10 41 0-90316-2 
AREA-2-22-SB-17-1 ORE 41 0-90316-2 RE 
AREA-2-22-SB-17-1-10 41 0-90316-3 
AREA-2-22-SB-17-20 41 0-90316-4 
AREA-2-22-SB-17-20RE 410-90316-4RE 
AREA-2-22-SB-18-0.5 41 0-90316-5 
AREA-2-22-SB-18-10 41 0-90316-6 
AREA-2-22-SB-18-20 410-90316-7 
FB-062722 41 0-90316-8 
FB-062822 41 0-90316-9 
TB-062722 410-90316-10 
AREA-2-22-SB-12-0 .5 410-90316-11 
AREA-2-22-SB-12-5 410-90316-12 
AREA-2-22-SB-12-10 410-90316-13 
AREA-2-22-SB-12-20 41 0-90316-14 
AREA-2-22-SB-12-1-20 41 0-90316-15 
AREA-2-22-SB-11-0.5 41 0-90316-16 
AREA-2-22-SB-11-5 410-90316-17 
AREA-2-22-SB-11-1-5 410-90316-18 
AREA-2-22-SB-11-10 410-90316-19 
AREA-2-22-SB-11-15 410-90316-20 
AREA-2-22-SB-11-20 41 0-90316-21 
AREA-2-22-SB-12-25 41 0-90316-22 
TB-062822 41 0-90316-23 
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Collection 
Matrix Date 

Soil 06/27/22 
Soil 06/27/22 
Soil 06/27/22 
Soil 06/27/22 
Soil 06/27/22 
Soil 06/27/22 
Soil 06/27/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 

Water 06/27/22 
Water 06/28/22 
Soil 06/27/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 
Soil 06/28/22 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

AREA-2-22-SB-18-20MS 410-90316-?MS Soil 06/28/22 
AREA-2-22-SB-18-20MSD 410-90316-?MSD Soil 06/28/22 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Tier I Sampling and Analysis Plan, Soil and Groundwater 
Investigation at Operable Unit 2 Area 2, Van Meter Road Spill/Drum Storage Site, Naval 
Base Kitsap Keyport, Keyport, Washington (April 2022), the U.S. Department of 
Defense (DoD) General Validation Guidelines (November 2019), and the DoD Data 
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by 
GC/MS (May 2020). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using 
professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non­
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

X (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or 
absence of the analyte cannot be substantiated by the data provided. Exclusion 
of the data is recommended. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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Qualification Codes 

1 Holding Times Exceeded 
2 Sample Preservation / Cooler Temperature Exceeded Acceptance Criteria 
3 Sample Custody Potentially Compromised Sample Integrity 
4 Missing/Incomplete Deliverables 
5 Calibration Did Not Meet Method Criteria 
6 Equipment/Field Blank Contamination 
7 Laboratory Method or Calibration Blank Contamination 
8 Matrix Spike % Recovery Exceeded Acceptance Criteria 
9 Matrix Spike Duplicate (RPO or Duplicate Sample Analysis) Exceeded 

Acceptance Criteria 
1 QA Laboratory Control Sample % Recovery Exceeded Acceptance Criteria 
1 OB Laboratory Control Sample Duplicate (RPO) Exceeded Acceptance Criteria 
11 ICP Interference Check Analysis Exceeded Method Criteria 
12 RPO Between Two Columns (Pesticides/PCBs only) 
13 Surrogate Recoveries Exceeded Acceptance Criteria 
14 Field Duplicates RPO Exceeded Project Criteria 
15 Peak Resolution did not meet method criteria 
16 Serial Dilution Analysis Exceeded Method Criteria 
17 Chemical Recoveries Exceeded Acceptance Criteria 
18 Trip Blank Contamination 
19 Internal Standards Did Not Meet Method Criteria 
20 Calibration Range exceeded Method Criteria 
21 Potential False Positives 
22 Do not use, other result more technically sound (overall assessment) 
23 Estimated Maximum Possible Concentration 
24 Trace Detection Below the LOQ (RL) and Above the DL (MDL) 
25 Other 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria with the following exceptions: 

Sample Analyte Finding Criteria Flaa 

All samples in SDG All analytes Cooler temperature was Cooler temperature J (all detects) 
410-90316-1 reported at 20.4°C and must be 4±2°C. X (all non-detects) 

21.6°C upon receipt by 
the laboratory. 

Sample Analyte Findina Criteria Flaa 

FB-062722 All analytes A headspace was There should be no J (all detects) 
apparent in the sample headspace in the sample UJ (all non-detects) 
containers. containers. 

All technical holding time requirements were met with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Sample Analvte Until Analysis Collection Until Analysis Flaa 

AREA-2-22-SB-17-0.SRE All analytes 15 14 J (all detects) 
AREA-2-22-SB-12-20 UJ (all non-detects) 
AREA-2-22-SB-12-1-20 
AREA-2-22-SB-11-0.5 
AREA-2-22-SB-11-5 
AREA-2-22-SB-11-1-5 
AREA-2-22-SB-11-10 
AREA-2-22-SB-11-15 
AREA-2-22-SB-11-20 

AREA-2-22-SB-17-1 ORE All analytes 16 14 J (all detects) 
AREA-2-22-SB-17-20RE UJ (all non-detects) 

AREA-2-22-SB-12-25 All analytes 17 14 J (all detects) 
UJ (all non-detects) 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 
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For analytes where average relative response factors (RRFs) were utilized, the percent 
relative standard deviations (%RSO) were less than or equal to 15.0% with the following 
exceptions: 

Associated 
Date Analvte %RSD Samples Flag A orP 

05/08/22 2,2-Dichloropropane 15.1 AREA-2-22-SB-12-0.5 UJ (all non-detects) A 
Trichloroethene 15.1 AREA-2-22-SB-12-20 UJ (all non-detects) 

AREA-2-22-SB-12-1-20 
AREA-2-22-SB-11-0.5 
AREA-2-22-SB-11-5 
AREA-2-22-SB-11-1-5 
AREA-2-22-SB-11-10 
AREA-2-22-SB-11-15 
AREA-2-22-SB-11-20 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag A orP 

07/14/22 Hexachlorobutadiene 21.1 AREA-2-22-SB-12-25 UJ (all non-detects) A 

07/11/22 Chloroethane 146.9 AREA-2-22-SB-17-20 UJ (all non-detects) A 
(VL 11C01) trans-1,3-Dichloropropene 20.7 UJ (all non-detects) 

07/13/22 Chloroethane 69.8 AREA-2-22-SB-17-1 ORE UJ (all non-detects) A 
AREA-2-22-SB-17-20RE 

07/12/22 Chloroethane 93.0 AREA-2-22-SB-12-5 UJ (all non-detects) A 
AREA-2-22-SB-12-10 

07/11/22 1, 1-Dichloropropene 23.5 AREA-2-22-SB-17-0.5 UJ (all non-detects) A 
(XL11C01) 1,2-Dichloropropane 21.1 AREA-2-22-SB-17-1-10 UJ (all non-detects) 

TB-062722 

07/11/22 1,2-Dichloropropane 23.5 FB-062722 UJ (all non-detects) A 
(LL 11 C51) Tetrachloroethene 27.2 FB-062822 UJ (all non-detects) 

Hexachlorobutadiene 22.1 UJ (all non-detects) 
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The percent differences (%D) of the ending continuing calibration verifications (CCVs) 
were less than or equal to 50.0% for all analytes with the following exceptions: 

Associated 
Date Analvte %D Samoles Flaa A orP 

07/11/22 Chloroethane 139.4 AREA-2-22-SB-17-20 UJ (all non-detects) A 

07/13/22 Chloroethane 98.1 AREA-2-22-SB-17-1 ORE UJ (all non-detects) A 
AREA-2-22-SB-17-20RE 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TB-062722 and TB-062822 were identified as trip blanks. No contaminants 
were found. 

Samples FB-062722 and FB-062822 were identified as field blanks. No contaminants 
were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surroaate %R {Limits) Analvte Flaa AorP 

AREA-2-22-SB-17-10 1,2-Dichloroethane-d4 145 (71-136) All analytes J (all detects) A 
Bromofluorobenzene 148(79-119) 
Dibromofluoromethane 136 (78-119) 
Toluene-dB 147 (85-116) 

AREA-2-22-SB-17-1 ORE Toluene-dB 118 (85-116) All analytes J (all detects) A 

AREA-2-22-SB-17-20 Bromofluorobenzene 135(79-119) All analytes J (all detects) A 
Dibromofluoromethane 123 (78-119) 
Toluene-dB 138 (85-116) 

AREA-2-22-SB-12-5 Bromofluorobenzene 148 (79-119) All analytes NA -
Dibromofluoromethane 137 (78-119) 
Toluene-dB 144 (85-116) 
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Affected 
Sample Surrogate %R (Limits) Analyte Flag A orP 

AREA-2-22-SB-12-10 Bromofluorobenzene 168 (79-119) All analytes NA -
Dibromofluoromethane 129 (78-119) 
Toluene-dB 133 (85-116) 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) Flag AorP 

AREA-2-22-SB-18-20MS/MSD 1, 1,2,2-Tetrachloroethane 147 (70-124) 136 (70-124) NA -
(AREA-2-22-SB-18-20) 1,2,3-Trichloropropane 143 (73-125) 131 (73-125) 

AREA-2-22-SB-18-20MS/MSD Trichlorofluoromethane - 64 (67-129) UJ (all non-detects) A 
(AREA-2-22-SB-18-20) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analvte (Limits) Flaa AorP 

AREA-2-22-SB-18-20MS/MSD Chloromethane 22 (S20) NA -
(AREA-2-22-SB-18-20) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analvte %R (Limits) %R (Limits) Flag AorP 

LCS/LCSD 410-27 4040 Chloroethane 266 (59-139) 245 (59-139) NA -
(AREA-2-22-SB-17-10 
AREA-2-22-SB-17-20) 

LCS/LCSD 410-274528 Chloroethane 196 (59-139) 171 (59-139) NA -
(AREA-2-22-SB-12-5 
AREA-2-22-SB-12-10) 

LCS/LCSD 410-27 4656 cis-1,2-Dichloroethene - 124 (77-123) NA -
(AREA-2-22-SB-12-0.5) 
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LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) 

LCS/LCSD 410-274901 Chloroethane 168 (59-139) 162 (59-139) 
(AREA-2-22-SB-17-1 ORE 
AREA-2-22-SB-17-20RE) 

Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

Flaa AorP 

NA -

Samples AREA-2-22-SB-17-10 and AREA-2-22-SB-17-1-10, samples AREA-2-22-SB-
17-10RE and AREA-2-22-SB-17-1-10, samples AREA-2-22-SB-12-20 and AREA-2-22-
SB-12-1-20, and samples AREA-2-22-SB-11-5 and AREA-2-22-SB-11-1-5 were 
identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (ma/Kg) 

Analyte AREA-2-22-SB-17-10 AREA-2-22-SB-17-1-1 O RPD (Limits) Flag A orP 

Trichloroethene 0.13 0.17 27 (S50) - -

cis-1,2-Dichloroethene 0.095U 0.0011 195 (S50) NQ -

Concentration (ma/Ka) 

Analvte AREA-2-22-SB-17-1 ORE AREA-2-22-SB-17-1-10 RPD (Limits) Flag AorP 

Trichloroethene 0.13 0.17 27 (S50) - -

cis-1,2-Dichloroethene 0.095U 0.0011 195 (S50) NQ -

NQ = One or both results were less than the limit of quantitation (LOQ), therefore no 
data were qualified. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits with the following 
exceptions: 
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Internal Affected 
Samele Standards Area (Limits) Analvte Flaa AorP 

AREA-2-22-SB-17-0.5 1,4-Dichlorobenzene-d4 278825 (300802-1203208) 1, 1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

XII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 
UJ (all non-detects) 

Due to cooler temperature, data were qualified for recommended exclusion in twenty­
three samples. 

For samples AREA-2-22-S8-17-10, AREA-2-22-S8-17-1 ORE, AREA-2-22-S8-17-1-10, 
AREA-2-22-S8-12-0.5, AREA-2-22-S8-12-5, AREA-2-22-S8-12-10, AREA-2-22-S8-12-
20, AREA-2-22-S8-12-1-20, AREA-2-22-S8-11-0.5, AREA-2-22-S8-11-5, AREA-2-22-
S8-11-1-5, AREA-2-22-S8-11-10, AREA-2-22-S8-11-15, AREA-2-22-S8-11-20, and 
AREA-2-22-S8-12-25 the laboratory indicates too much soil was added to the preserved 
containers for low- and high-level kit. The 50ml plastic unpreserved containers were 
used. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anal~te I Reason I Flag I AorP I 
AREA-2-22-SB-17-0.SRE All analytes Analyzed outside of holding Not reportable -
AREA-2-22-SB-17-1 ORE time. 
AREA-2-22-SB-17-20RE 
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Due to cooler temperature, headspace, technical holding time, initial calibration %RSD, 
continuing calibration %D, surrogate %R, MS/MSD %R, and internal standard area, 
data were qualified as estimated in twenty-three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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NBK Keyport OU2 
Volatiles - Data Qualification Summary - SDG 410-90316-1 

I Samele I Anallte I Flag I AorP I Reason {Code} I 
AREA-2-22-SB-17-0.5 All analytes J (all detects) A Cooler temperature (2) 
AREA-2-22-SB-17-10 X (all non-detects) 
AREA-2-22-SB-17-1-10 
AREA-2-22-SB-17-20 
AREA-2-22-SB-18-0.5 
AREA-2-22-SB-18-10 
AREA-2-22-SB-18-20 
FB-062722 
FB-062822 
TB-062722 
AREA-2-22-SB-12-0.5 
AREA-2-22-SB-12-5 
AREA-2-22-SB-12-10 
AREA-2-22-SB-12-20 
AREA-2-22-SB-12-1-20 
AREA-2-22-SB-11-0.5 
AREA-2-22-SB-11-5 
AREA-2-22-SB-11-1-5 
AREA-2-22-SB-11-10 
AREA-2-22-SB-11-15 
AREA-2-22-SB-11-20 
AREA-2-22-SB-12-25 
TB-062822 

FB-062722 All analytes J (all detects) A Sample condition (headspace) 
UJ (all non-detects) (2) 

AREA-2-22-SB-12-20 All analytes J (all detects) A Technical holding times (1) 
AREA-2-22-SB-12-1-20 UJ (all non-detects) 
AREA-2-22-SB-11-0.5 
AREA-2-22-SB-11-5 
AREA-2-22-SB-11-1-5 
AREA-2-22-SB-11-10 
AREA-2-22-SB-11-15 
AREA-2-22-SB-11-20 
AREA-2-22-SB-12-25 

AREA-2-22-SB-12-0.5 2,2-Dichloropropane UJ (all non-detects) A Initial calibration (%RSD) (5) 
AREA-2-22-SB-12-20 Tri ch loroethene UJ (all non-detects) 
AREA-2-22-SB-12-1-20 
AREA-2-22-SB-11-0.5 
AREA-2-22-SB-11-5 
AREA-2-22-SB-11-1-5 
AREA-2-22-SB-11-10 
AREA-2-22-SB-11-15 
AREA-2-22-SB-11-20 

AREA-2-22-SB-12-25 Hexachlorobutadiene UJ (all non-detects) A Continuing calibration (%D) 
(5) 

AREA-2-22-SB-17-20 Chloroethane UJ (all non-detects) A Continuing calibration (%D) 
trans-1,3-Dichloropropene UJ (all non-detects) (5) 

AREA-2-22-SB-12-5 Chloroethane UJ (all non-detects) A Continuing calibration (%D) 
AREA-2-22-SB-12-10 (5) 
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I Samele I Anal~te I Flag I AorP I Reason {Code} I 
AREA-2-22-SB-17-0.5 1, 1-Dichloropropene UJ (all non-detects) A Continuing calibration (%D) 
AREA-2-22-SB-17-1-10 1,2-Dichloropropane UJ (all non-detects) (5) 
TB-062722 

FB-062722 1,2-Dichloropropane UJ (all non-detects) A Continuing calibration (%D) 
FB-062822 Tetra ch loroethene UJ (all non-detects) (5) 

Hexach lorobutad iene UJ (all non-detects) 

AREA-2-22-SB-17-20 Chloroethane UJ (all non-detects) A Continuing calibration (ending 
CCV %D) (5) 

AREA-2-22-SB-17-10 All analytes J (all detects) A Surrogates (%R) (13) 
AREA-2-22-SB-17-20 

AREA-2-22-SB-18-20 Trichlorofluoromethane UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R) (8) 

AREA-2-22-SB-17-0.5 1, 1,2,2-Tetrachloroethane UJ (all non-detects) A Internal standards (area) (19) 
1,2,3-Trichloropropane UJ (all non-detects) 
2-Chlorotoluene UJ (all non-detects) 
4-Chlorotoluene UJ (all non-detects) 
1,3-Dichlorobenzene UJ (all non-detects) 
1,4-Dichlorobenzene UJ (all non-detects) 
1,2-Dichlorobenzene UJ (all non-detects) 
1,2,4-Trichlorobenzene UJ (all non-detects) 
Hexachlorobutadiene UJ (all non-detects) 
1,2,3-Trichlorobenzene UJ (all non-detects) 

AREA-2-22-SB-17-0.5RE All analytes Not reportable - Overall assessment of data 
AREA-2-22-SB-17-1 ORE (22) 
AREA-2-22-SB-17-20RE 

NBK Keyport OU2 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 410-90316-1 

No Sample Data Qualified in this SDG 

NBK Keyport OU2 
Volatiles - Field Blank Data Qualification Summary - SDG 410-90316-1 

No Sample Data Qualified in this SDG 
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LDC #: 5460481 a 
SDG #: 410-90316-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date:~ 
Page:-f,ot~ 

Reviewer:~ 
2nd Reviewer:~ 

Laboratory: Eurofins. Lancaster. PA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area 

I. 

II. GC/MS Instrument erformance check 

Ill. Initial calibration/lCV 

IV. Continuin 

V. Laborato Blanks 

VI. Field blanks 

VII. 

VIII. 

IX. 

X. Field du licates 

XI. Internal standards 

XV. Overall assessment of data 

Note: 

1~ 

2> 

3 ( 

47 

5~ 

6 I 
11 
8> 
9 > 
10> 
11 ~ 

.-'i 
12/ 

13!;:2 

146 

.. 

. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

AREA-2-22-SB-17-0.5 

AREA-2-22-SB-17-0.5RE 

AREA-2-22-SB-17-10 

AREA-2-22-SB-17-1 ORE 

AREA-2-22-SB-17-1-10 

AREA-2-22-SB-17-20 

AREA-2-22-SB-17-20RE 

AREA-2-22-SB-18-0.5 

.l\REA-2-22-SB-18-10 

AREA-2-22-SB-18-20 

FB-062722 

FB-062822 

TB-0162122 

AREA-2-22-SB-12-0 .5 

L:\EA \Keyport\54604B 1 aW. wpd 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

Comments 

- ( 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

- 410-90316-1 

410-90316-1RE 

410-90316-2 

410-90316-2RE 

410-90316-3 

410-90316-4 

410-90316-4RE 

410-90316-5 

410-90316-6 

410-90316-7 

410-90316-8 

410-90316-9 

410-90316-10 

410-90316-11 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/27/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Water 06/27/22 

Water 06/28/22 

Soil 06/27/22 

Soil 06/28/22 



LDC #: 5460481 a 
SDG #: 410-90316-1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Eurofins, Lancaster. PA 

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D) 

Client ID Lab ID 

15~ AREA-2-22-SB-12-5 410-90316-12 

164 AREA-2-22-SB-12-10 410-90316-13 

1f' AREA-2-22-SB-12-20 /' 410-90316-14 

18:t AREA-2-22-SB-12-1-20 410-90316-15 

190 AREA-2-22-SB-11-0.5 410-90316-16 

20~ AREA-2-22-SB-11-5 410-90316-17 

21t AREA-2-22-SB-11-1-5 410-90316-18 

228 AREA-2-22-SB-11-10 410-90316-19 

23 )$ AREA-2-22-SB-11-'t&I#' f 5 4 410-90316-20 

24~ AREA-2-22-SB-11-20 410-90316-21 

254 AREA-2-22-SB-12-25 410-90316-22 

26$ TB-062822 410-90316-23 

21f AREA-2-22-SB-18-20MS 41 0-90316-?MS 

28t 

i-

AREA-2-22-SB-18-20MSD 410-90316-?MSD 

29 

30 

~1 

L:\EA\Keyport\54604B1aW.wpd 2 

Date~· 17) 
· Page:· t,-==L--
Reviewer. --=--

2nd Reviewer:~ 

Matrix Date 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 

Soil 06/28/22 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene 

B. Bromomethane BB. 1, 1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane 

C. Vinyl chloride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane 

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. lsopropyl alcohol D1. Propylene 

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11 

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12 

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113 

H. 1, 1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114 

I. 1, 1-Dichloroethane II. 2-Chloroethylvinyl ether Ill. n-Butylbenzene 1111. lsobutyl alcohol 11. 2-Nitropropane 

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide 

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane LL. Methyl-tart-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L 1. 2,4-Dimethyl pentane 

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane 

N. 1, 1, 1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N 1. 2-Methylpentane 

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1, 1-Difluoroethane 01. 3-Methylpentane 

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. T etrahydrofuran P1. 3-Ethylpentane 

Q. 1,2-Dichloropropane QQ. 1, 1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate 01. 2,2-Dimethylpentane 

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane 

S. Trichloroethane SS. 1,3-Dichloropropane SSS. o-Xylene SSSS. Cyclohexane S1. 2,2,4-Trimethylpentane 

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1, 1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methylcyclohexane T1 . 2-Methylhexane 

U. 1, 1,2-Trichloroethane UU. 1, 1, 1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Ally! chloride U1. Nonanal 

V. Benzene W. lsopropylbenzene VW. 4-Ethyltoluene WW. Methyl methacrylate V1 . 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol 

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1. 1,2,3-Trimethylbenzene 

Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 2-Propanol 

Z. 2-Hexanone ZZ. 2-Chlorotoluene ZZZ. tert-Butyl alcohol ZZZZ. Pentachloroethane 21. Ethylene Dibromide 

COMPNDL_ VOA_Long list.wpd 



LDC#:7~,:?/ VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

All ~d dates have exceeded the technical holding times. 
Y fA Were all cooler temperatures within validation criteria? 
Y dN/A>Nere air bubbles> 1/4 inch or was headspace present in the vials? 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Sample ID Matrix Preserved Sampling Date Extraction date ~sisdate) 

~fl ,e..utP ( - CJ:~-~~- 6 (!) c__ -
\ 

II .W.-e4/ p :s;;p(t I'~ ~ 
I 

~ .:5. 6-~T-=<~ -r - f ~ - ~ '.::L 

4,( JJ -r-/ ~- ~ ~ 
1-r-~ ~-~8-.2.~ i 
~~ ,( 11 T· l ~- ~~ 
(~f-,J?)) 

V 

/ 

TECHNICAL HOLDING TIME CRITERIA 

Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 

Soil: Within 14 days of sample collection. 

HT.1S8 

Page:---/4of :j_ 
Reviewer: Q. 

Total# 
(.;,_) 

of Davs Qualifier 

-Vx/2 
/ 

_\/uJ /4 
tt+T=+f) , 1, 5 

(S- hlAJ-t.4 
Lb 

/ ( 

,s-
l, ii/ 



LDC#~o/ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

1f lN NIA 
1YLN NIA 
,'((r .N NIA 
1
VtbhN/A 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration 

;(l WNIA Were all %RSDs and RRFs within the validation criteria of ~30/15 %RSD and ~0.05 RRF? 

Finding %RSD Finding RRF 
# Date Standard ID Compound (Limit: ~30.0/15.0%) (Limit: ~0.05) Associated Samples 

d3:>fo.:1 le.AL c>o /G'./ l-4- 17- .24-_ /1/1.13 
I I ..s IS.I ( /Vt>) 

INICAL.1S8 

Page:-,L.ot_L_ 
Reviewer: 9=:= 

Qualifications 

~/~/k (~) 
/ / / 



LDC#~t:f VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

1~N N/A 
~N NIA VVVIV '-'Ill IV._, ""4.11'-' 1,1,1 W w.-11,11111 I.II'-' Y""'II'-'""""''-''' '°"''"""''"•"" '-'1 ~C..V IU.._,,. '-4.IIY ~U.V\J 1,1,1 : - Finding %D Finding RRF 

# Date Standard ID Compound (Limit: ~20.0%) (Limit: >0.05) 

7/~.2.. 7 L/-4h><~ .2 LJ..L.._ .::2-f. I 
I I 

7i7~ 1/~I~/ 11> l-l-6. q 
I w ;;;?~.7 

7//1 /.:2:::>- V.L//S/7 'J> /:39.4 
, I 

(ClP~ J 
CY 

'?'/1-36~ JU../:3<::!:P/ I/ 69.E 
I I . -

7/;a/..;12 VA/.3Sz2? 7b q2J,I 
, I le/~~---, 

0 

7/p/.2~ RL/2CIP / 7b q;3.o 
I I 

-r/ii/4,:::,. XLII ~tJ J Ll(J!l ~3.> 
I I I ~- ~1. I 

7 IJt /.:::i)_ ~f({;.,-J ~ .;;iJ3. . .> 
I -AA .=TT.~ 

~ --=>~ • 1 

.....,/ _ , __ 
l':7, L,__ ,_,_ I -I--.&-.... --~ 

./ .I~ "I - , .._ ._.,,, I .-
I I 

CONCAL.1SB 

Associated Samples 

~-5'-~ 

h. ,A,j~ I Afp) 

~- A.?".S ( #l>} 

-4. 7. /V?B{ /f/el:>) 

~. 7. M/:3 CA/DJ 

t5-t6. UB>tkl't>) 

I , S-, f .3. /J.-lf? (Nd)) - / 

t 1-,~. ~ r il(l)j 
f 

,I .A ,# _JA,,,,. , L 1-.} 
.,--,-- 'r-~,- l I\/~ 
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Reviewer: °== 

Qualifications I_?;-} 
--.\/7,t..) At-

/ / 
-

--J/lk-!/~ 
/ Jy 

~ 

-JM /~ 
/ / 

-
--tA-1:--{ /A-

/ I / 

I/ 

-----.\ //J-J. A::,. 
/ / . , 

----J/f j.J /A-
f v/ 

-JMJM-
/ 1/ 

'./ 
,; 

' /. / ,It ' 

............ /1,Ll / ~ l 
/ /. 



LDC #:,~q 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page:~ 

Reviewer:~ 

. . ./A Were all surrogate %R within QC limits? 
(V:,£v NIA If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %Rout of outside of 

criteria? 

-II. n ... +.,. ~---•- 1n -
~ (Jk,~ t-A/1>) ;f)~tZ-

- --('r)I_,__ 

<1::>-FM 
~L 

. 
4 < ~k--1-l'! '11:>) TPL 

I 

6 ( i Be~ 
tJ:::, R.J 
TlJL. 

,~ ( "1:t>) ~~ 
~ ~ 

~ 
Ti(') ,L.._ 

16 fNt>) ~~ 
-

(b-Ftvf 

-riJL 

U .B 41 IJ-~:v-.-"-1'~/8 Tl'L. 
{ I 

(TOL) = Toluene-dB 
(BFB) = Bromofluorobenzene 

(DCE) = 1,2-Dichloroethane-d4 
{DFM) = Dibromofluoromethane 

SUR.1SB 

01- II : ..... :. . .,.,\ n, .... . l /3) 

t-4.S c,r-1~6 -J,£:k,/A / 

H- ~ frf-11'1) 
- . I I' 

{-36 < '71?-! I t:f) 
i-4:7 <85"-n/4 · ,v 

( I ) 

I 10 ( v > \ 1J_ ~ / h 
( ) / 

l?S- <iq-11'1> 
1.:::;...3 <,~-/Ff, 
/13~ c~--n6> 

( ) 

t-4 ~ ( ) 

ra7 ( ) 

f-4-4- ( I ) 
~ 

( ) 

16~ ( . ) 

,~-s-r ( 
I ) 

I 

I 3~ ( ,j ) l 
( ) 

I I~ (~-//~) "r D,., -;r> /-P .... / \ 

( ) 

( ) 

( ) 

( ) 

I \ 



LDC #:~P11:-ft::if 

METHOD : GCIMS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

lease see qualifications below for ail questions answered "N". Not applicable questions are identified as "NIA". 

Page:_L~ 

Reviewer: -r:------

N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 

~N NIA 
YfN'1',JIA 

# Date 

MSIMSD. Soil I Water. 
Was a MSIMSD analyzed every 20 samples of each matrix? 
Were the MSIMSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

MS MSD 
MS/MSD ID Com_eound %R (Limits) I %R (Limits) RPO (Limi!s} Associated Sam_eles 

.:27 /:::a/:3 s.e 
I n__XX 

f4-T rro-1-?4-) I , ~6 cro--MJ I < > I , o LJ{'J)J 
~3 <~../~ I Bl <i-3-l~!>l I < > 

~ < > , M- <b7:-P'2u < > 

"rl. ( > I < >, ~~ (=::::.:::?0) 
( >I < )I < > 

MSD.1SC 

Qualific.atiQOS 
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---t~-:b/2t 1~:/J 
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LDC#~q 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Was a LCS required? (@ N/A 

Y~/A Were the LCS percent recoveries (%R) and relative percent difference (RPO) within the QC limits? 

LCS LCSD 
# . Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

/ ,,,- c,l'f>4 {I)- ::>T1 v , ..... zJ:> ~6 (s-<f'-.{3o/J ~ (~-I~ ( ) 
I . I / 

/ ) ( ) ( ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

~('_ W4ltJ-.::i.7.:t-.~2 j f> le.rb <~-J~r.z Ir/ (~~-1.?t:'f> ( ) 

/J> I ' ' I 
') ( ) ( ( ) 

( ) ( ) ( ) 

( ) ( \ ( ) 

Le!. ~( ±>4 { /)-;::JT4::/ot:£:. tf/tf<.~ ( ) ,~4 <rr- /::2-~ ( ) 

\ I 
( ) ( ---- ) ( ) 

( ) ( ) ( ) 

. ( ) ( ) ( ) 

Le:. 5/ "b4ftJ-;;i74.1ol f;> r6rf <~-I~> (6:2.. (~q-f~ ( ) 
I 

. I ' 
( ) ( ) ( ) . ( ) ( ) ( . ) 

( ) ( ) { ) 

( ) ( ) ( ) 

( . ) { ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ~ ) ( ) 

( ) ( ) ( ) 

( ) { ) { ) 

( ) ( ) ( ) 

LCSLCSD.1 SB 

Associated Samples 

3, 6. MB ( Nib) 

. 
t~-f b. U .Brtt.l"D) 

' 

14-. uB r Nb) . , 

4 .T. u.i=:> 
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LDC#: 5460481 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

m::THOD: GCMS VOA (EPA SW 846 Method 8260D) 
N NA Were field duplicate pairs identified in this SDG? 
N NA Were target analytes detected in the field duplicate pairs? 

_} Concentration (mg/kg) 

Compound 3 I 5 

I :QQ I 

0.13 

I 
0.17 

I 0.095U 0.0011 

Concentration (mg/kg) 

Compound 4 I 5 

I :QQ I 
0.13 

I 
0.17 

I 0.095U 0.0011 

NQ - one or both results < LOQ 

V:\FIELD DUPLICATES\Field Duplicates\FD Organics\2022\5460481 EA Keyport.wpd 

RPD 
(:S: 50%) 

27 

195 

RPD 
(:S:50%) 

27 

195 

Page:_1_of_1_ 
Reviewer: PG 

Qualifications 
(Parent only) 

I NQ I 

Qualifications 
(Parent only) 

I NQ I 



LDC#:~~ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

Page:-Lof_L_ 
Reviewer: _9:::: 

. •. __ . .IA Were all internal standard area counts within -50 to +100% of the associated calibration standard? 
/?[ N/A Were the retention times of the internal standards within+/- 30 seconds of the retention times of the associated calibration standard? 

Internal 
,H_ n,..,.. ~<1mnl,.. In --

I { Nt)) A~ 

I I 

I 

11 

I 

I 
(BCM) = Bromochloromethane 
(DFB) = 1,4-Difluorobenzene 
(CBZ) = Chlorobenzene-d5 

11\IT~T 1~r. 

I 

I 

I I 

(PFB) = Pentafluorobenzene 
(40GB) = 1,4-Dichlorobenzene-d4 
(2DCB) = 1,2-Dichlorobenzene-d4 

I 

I 

A--- /I :-: .... \ 

~7~.:2s( 3a-:> ~.2- f.2t?-3 

(FBZ) = Fluorobenzene 

~T II:-:•-\ n ·-· . 

~8) --._i;fu /-A- (~~ 
/ 

I , -r,,;~(e \ 
/ 

I I I 

I I I 

I I I 

I I I 

I I I 



LDC#:~q 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _}_ot_/_ 
Reviewer: q..--

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

~ N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Findings Qualifications 

':=>-S. F4--.::2.5" ~ M'/?d~> -!:z,o M /k ~ cs-~; I Wd'~ a~ kJ. 1-Qx-+-
' 

rti1 +l& ,f:>r~"-1 .1~.rl ~~ ~ 1 r1e rs Jn r~ vi ~ 
/,~a.IA ,~110 .I k)+. TU£ ~ IAA 1 ~(,,;:ts+-t'c u ✓ t>Y..p ,, , ,d - I - ' >\ s~-r v~ C ·r1n ,r,.,,r f J. ~Ye;... w:e~ UA-Pof. 
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2.4., c::A I ( 4-1, t>u?f- f\.\1<- / ~\ , I -
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Comments: -----------------------------------------------
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