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March 19, 2018 

 

Mr. Jay Johnson, Senior Environmental Manager 

PRS Group, Inc. 

3003 Taylor Way 

Tacoma, Washington 98421-4309 

jay@prsplant.net 

 

RE:  Annual Groundwater Compliance Monitoring Data Summary Report 

 PRS Services Facility 

 3003 Taylor Way 

Tacoma, Washington 98421-4309 

 Ecology Facility/Site ID: 1245 

 

Dear Mr. Johnson: 

 

Associated Environmental Group, LLC (AEG) has prepared the enclosed Annual Groundwater 

Compliance Monitoring Data Summary Report in accordance with Washington State Department 

of Ecology (Ecology) Agreed Order DE 11357, and the approved Groundwater Compliance 

Monitoring Plan, dated May 20, 2015.  Groundwater monitoring is currently being conducted 

annually, in June, and water level measurements are being performed semi-annually, in June and 

December.  Activities performed in 2017, and planned for 2018, are as follows: 

 

WORK PERFORMED [June 13, 2017]: 

 Inspected the condition of each monitoring well, and documented any abnormalities with 

the well monuments or casing. 

 Measured the headspace of each well for volatiles using a photoionization detector (PID) 

upon opening each well. 

 Measured depth to groundwater data in nine monitoring wells (SO-2A, MW-3A, MW-

2A, CO-3B, CO-3A, MW-1A, MW-1B, SO-4B, and SO-4A). 

 Sampled groundwater from monitoring wells; SO-2A, MW-3A, MW-2A, CO-3B, CO-

3A, MW-1A, MW-1B, SO-4B, and SO-4A.  

 Submitted samples to Spectra Laboratories in Tacoma for analysis. 

 

WORK PERFORMED [December 14, 2017]: 

 Inspected the condition of each monitoring well, and documented any abnormalities with 

the well monuments or casing. 

 Measured the headspace of each well for volatiles using a PID upon opening each well. 
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 Measured depth to groundwater data in nine monitoring wells (SO-2A, MW-3A, MW-

2A, CO-3B, CO-3A, MW-1A, MW-1B, SO-4B, and SO-4A). 

 

WORK PLANNED FOR NEXT YEAR [June and December 2018]: 

June 2018: 

 Inspect the condition of each monitoring well, and document any abnormalities with the 

well monuments or casing. 

 Measure the headspace of each well for volatiles using a photoionization detector (PID) 

upon opening each well. 

 Measure depth to groundwater data in nine monitoring wells (SO-2A, MW-3A, MW-2A, 

CO-3B, CO-3A, MW-1A, MW-1B, SO-4B, and SO-4A). 

 Sample groundwater from monitoring wells; SO-2A, MW-3A, MW-2A, CO-3B, CO-3A, 

MW-1A, MW-1B, SO-4B, and SO-4A.  

 Submit samples to Spectra Laboratories in Tacoma for analysis. 

 

December 2018: 

 Inspect the condition of each monitoring well, and document any abnormalities with the 

well monuments or casing. 

 Measure the headspace of each well for volatiles using a PID upon opening each well. 

 Measure depth to groundwater data in nine monitoring wells (SO-2A, MW-3A, MW-2A, 

CO-3B, CO-3A, MW-1A, MW-1B, SO-4B, and SO-4A). 

 

GROUNDWATER MONITORING SUMMARY:  

Sampling Event: 

June 

Shallow  

2017 

June  

Deep 

2017 

December 

Shallow 

2017 

December 

Deep  

2017 

Values 

Range of Depths to 

Groundwater: 

2.97 to 

4.45 

5.79 to 

7.08 

1.95 to 

3.59 

5.75 to 

7.08 

Feet below top 

of well casing 

Range of Groundwater 

Elevations: 

9.84 to 

11.20 

7.12 to 

7.20 

11.13 to 

12.22 

7.12 to 

7.21 

Feet above 

Mean Sea Level  

Groundwater Gradient: 

(Direction / Magnitude) 

SE/ 

0.001735 

E/ 

0.000958 

SE/ 

0.020658 

E/ 

0.000483 

Feet per foot 

(ft/ft) 

Measureable NAPL 

Detected: 
No No No No N/A    

Measureable NAPL 

Thickness: 
N/A N/A N/A N/A N/A 
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A complete summary of the depth-to-water measurements and corresponding elevations is 

presented in Table 1, Summary of Groundwater Elevations.   

 

The groundwater gradient for the shallow aquifer for June and December 2017 sampling events is 

primarily towards the southeast with an average gradient of 0.014158 ft/ft.  Shallow aquifer 

gradients are illustrated on Figure 2, June 2017 Shallow Groundwater Contour Map, and Figure 

4, December 2017 Shallow Groundwater Contour Map.  

 

The groundwater gradient for the deep aquifer for June and December 2017 sampling events is 

primarily towards the east with an average gradient of 0.0007205 ft/ft.  Deep aquifer gradients are 

illustrated on Figure 3, June 2017 Deep Groundwater Contour Map, and Figure 5, December 2017 

Deep Groundwater Contour Map. 

 

During both the June and December 2017 events, all monitoring wells appeared to be in good 

condition.  The field data sheets summarizing monitoring and inspection activities are provided in 

Appendix B, Field Data Sheets. 

 

GROUNDWATER SAMPLING AND ANALYTICAL RESULTS: 

The groundwater samples were submitted to Spectra Laboratories, Inc. in Tacoma, Washington 

for analysis for the following parameters: 

 Diesel- and oil-range petroleum hydrocarbons (TPH) using Northwest Method NWPTH-

D/Dx. 

 Gasoline-range TPH using Northwest Method NWTPH-Gx. 

 Volatile organic compounds (VOCs) using EPA Method 8260C. 

 Polychlorinated biphenyls (PCBs) using EPA Method 8082A. 

 Total metals using EPA Method 6020A. 

 Nitrate using Method SM4500-NO3 F. 

 Sulfate using Method SM4500-SO4 E. 

 

Constituents of concern were detected above Model Toxics Control Act (MTCA) Method A 

cleanup levels in monitoring wells CO-3A, MW-1A, MW-2A, MW-3A, SO-2A, SO-4A, MW-1B, 

CO-3B, and SO-4B.  Analytical results for this sampling event, and historical analytical results, 

are presented in Table 2, Summary of Groundwater Analytical Results.  An overview of the results 

is as follows: 
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VOCs 

No VOCs were detected above their respective MTCA Method A or B cleanup levels in any of the 

wells.   

 

Three VOCs were detected below their respective MTCA Method A or B cleanup levels.  

Chlorobenzene and cis-1,2-dichloroethylene were detected in SO-4A at 10.8 micrograms per liter 

(µg/L) and 1.3 µg/L, respectively.  In addition, methyl tert-butyl ether (MTBE) was detected in 

MW-1A at 3.8 µg/L.   

 

Metals 

Arsenic was detected in eight of nine wells above the MTCA Method A cleanup level of 5 µg/L, 

which is consistent with previous sampling events.  Arsenic concentrations ranged from 3 µg/L in 

MW-1B to 555 µg/L in SO-4A. 

 

Chromium was detected in all wells below MTCA Method A cleanup levels, which is consistent 

with previous sampling events.   

 

Lead was not detected in any of the wells above laboratory reporting limits.   

 

Petroleum Hydrocarbons 

Diesel- and oil-range TPH were detected above their respective MTCA Method A cleanup levels 

in MW-1A at 3,200 µg/L and 1,300 µg/L, respectively.  Oil-range TPH was also detected above 

the MTCA Method A cleanup level in MW-1B at 620 µg/L. 

 

Diesel-range TPH was detected below the MTCA Method A cleanup level in SO-4B at 470 µg/L.  

All other TPH results were non-detect. 

 

PCBs 

No PCBs were detected in any of the wells above laboratory reporting limits.   

 

DATA QUALITY VALIDATION SUMMARY 

Data validation was completed for this set of compliance groundwater monitoring data as 

summarized in the Data Validation Report presented in Appendix C.  The laboratory followed the 

specified analytical methods based on the data validation.  Accuracy was acceptable, as 

demonstrated by the surrogate, laboratory control sample (LCS), and matrix spike/matrix spike 

duplicate (MS/MSD) percent recovery values.  Precision was acceptable, as demonstrated by the 

MS/MSD and laboratory/field duplicate relative percent deviation (RPD) values.  The data are 

acceptable for the intended use.   
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DISCUSSION: 

Arsenic in Shallow and Deep Groundwater 

Arsenic was detected in both the shallow and deep aquifers above the MTCA Method A cleanup 

level of 5 µg/L, which is consistent with previous sampling events.  Arsenic concentrations 

averaged about 13.6 in the deep aquifer.  Arsenic concentrations averaged about 117 µg/L in the 

shallow aquifer; however, the average concentration decreases to about 29.5 µg/L if you remove 

the detection of 555 µg/L in SO-4A.  Monitoring well SO-4A has fairly consistently had the highest 

detected concentrations of arsenic at the Site.  This well is located adjacent to Taylor Way. 

 

According to previous monitoring reports for this Site, it has been noted that arsenic is a common 

soil constituent in the Puget Sound region (Ecology, 1994), and that the concentrations found in 

groundwater may be representative of area-wide background (GeoEngineers, 2016).  In addition, 

the adjacent Arkema Mound site, as well as other nearby sites, is known to have used slag high in 

arsenic from the former ASARCO smelter as ballast material for logyard operations (DOF, 2015).  

It has also been speculated that the City of Tacoma has historically used ASARCO slag as roadbed 

material throughout the tide flats, which may also account for the presence of arsenic in 

groundwater throughout the area, as well as the elevated concentrations in SO-4A adjacent to 

Taylor Way. 

 

There are no known sources of arsenic at the PRS facility. 

 

Petroleum Hydrocarbons 

Diesel- and/or oil-range TPH were detected above their respective MTCA Method A cleanup 

levels in MW-1A and MW-1B.  Previous recent monitoring of these wells has not detected these 

constituents.  The source of the TPH in these wells in unknown.  It’s possible they may be a results 

of surface runoff penetrating the well lid; however, AEG inspected all wells in June and December, 

and did not identify any abnormalities.   

 

RECOMMENDATIONS: 

Groundwater monitoring performed at the Site dating back to at least 2008 has not detected any 

constituents above MTCA cleanup levels other than arsenic in the majority of the wells at the Site.  

As such, AEG recommends proposing to Ecology a reduction in the number of wells to be 

monitored to MW-1A and SO-4A only for the current suite of contaminants.  In addition, due to 

the exceedance of oil-range TPH in MW-1B, this well should continue to be monitored for diesel- 

and oil-range TPH only. 
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CLOSING: 

Thank you for the opportunity to provide you with environmental consulting services.  Should you 

have questions or require additional information, please contact our office at 360-352-9835. 

 

Sincerely, 

 

Associated Environmental Group, LLC      

 

 

 

 

 

Shawn Lombardini LG    Scott Rose, L.H.G. 

Project Geologist             Senior Hydrogeologist 

 

 

 

Attachments:  Figure 1 – Vicinity Map 

 Figure 2 – June 2017 Shallow Groundwater Contour Map 

 Figure 3 – June 2017 Deep Groundwater Contour Map 

 Figure 4 – December 2017 Shallow Groundwater Contour Map 

 Figure 5 – December 2017 Deep Groundwater Contour Map  

Table 1 – Summary of Groundwater Elevations 

Table 2 – Summary of Groundwater Analytical Results 

Table 3 – Summary of Field Parameters 

Appendix A – Laboratory Datasheets 

Appendix B – Field Datasheets 

Appendix C – Data Validation Report 
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Table 1 - Summary of Groundwater Elevations        

Petroleum Reclaiming Services Inc.        

3003 Taylor Way, Tacoma, Washington        

Well No./

TOC 

Elevation

Date
Depth to                

Water

Total 

Depth

Depth to           

Free Product

Free Product 

Thickness

Actual 

Groundwater  

Elevation

Change in 

Elevation

CO3A 6/11/2015 3.49 -- 9.61 --

9/8/2015 3.92 -- 9.18 -0.43

12/10/2015 0.92 -- 12.18 3.00

3/8/2016 1.26 -- 11.84 -0.34

6/13/2017 2.97 9.58 10.13 -1.71

12/14/2017 1.95 9.59 11.15 1.02

SO2A 6/11/2015 3.55 -- 10.66 --

9/8/2015 4.01 -- 10.20 -0.46

12/10/2015 0.93 -- 13.28 3.08

3/8/2016 1.30 -- 12.91 -0.37

6/13/2017 3.01 11.44 11.20 -1.71

12/14/2017 1.99 11.39 12.22 1.02

SO4A 6/11/2015 4.84 -- 9.77 --

9/8/2015 4.80 -- 9.81 0.04

12/10/2015 2.12 -- 12.49 2.68

3/8/2016 2.58 -- 12.03 -0.46

6/13/2017 4.34 11.87 10.27 -1.76

12/14/2017 3.39 11.87 11.22 0.95

MW-1A 6/11/2015 4.88 -- 9.33 --

9/8/2015 5.05 -- 9.16 -0.17

12/10/2015 2.74 -- 11.47 2.31

3/8/2016 2.73 -- 11.48 0.01

6/13/2017 4.37 9.85 9.84 -1.64

12/14/2017 2.54 9.85 11.67 1.83

MW-2A 6/11/2015 5.03 -- 9.69 --

9/8/2015 5.39 -- 9.33 -0.36

12/10/2015 2.61 -- 12.11 2.78

3/8/2016 2.74 -- 11.98 -0.13

6/13/2017 4.45 9.84 10.27 -1.71

12/14/2017 3.59 9.84 11.13 0.86

MW-3A 6/11/2015 4.18 -- 9.73 --

9/8/2015 4.60 -- 9.31 -0.42

12/10/2015 1.72 -- 12.19 2.88

3/8/2016 1.84 -- 12.07 -0.12

6/13/2017 3.61 9.82 10.30 -1.77

12/14/2017 2.61 9.81 11.30 1.00

SHALLOW AQUIFER

14.21

14.61

13.91

14.72

13.10

14.21

Associated Environmental Group, LLC



Table 1 - Summary of Groundwater Elevations        

Petroleum Reclaiming Services Inc.        

3003 Taylor Way, Tacoma, Washington        

Well No./

TOC 

Elevation

Date
Depth to                

Water

Total 

Depth

Depth to           

Free Product

Free Product 

Thickness

Actual 

Groundwater  

Elevation

Change in 

Elevation

SHALLOW AQUIFER

CO3B 6/11/2015 6.57 -- 6.35 --

9/8/2015 6.47 -- 6.45 0.10

12/10/2015 4.19 -- 8.73 2.28

3/8/2016 4.92 -- 8.00 -0.73

6/13/2017 5.79 24.67 7.13 -0.87

12/14/2017 5.75 24.69 7.17 0.04

SO4B 6/11/2015 7.58 -- 6.52 --

9/8/2015 7.78 -- 6.32 -0.20

12/10/2015 5.44 -- 8.66 2.34

3/8/2016 6.17 -- 7.93 -0.73

6/13/2017 6.90 28.56 7.20 -0.73

12/14/2017 6.89 28.55 7.21 0.01

MW1B 6/11/2015 7.80 -- 6.40 --

9/8/2015 8.11 -- 6.09 -0.31

12/10/2015 5.74 -- 8.46 2.37

3/8/2016 6.33 -- 7.87 -0.59

6/13/2017 7.08 28.56 7.12 -0.75

12/14/2017 7.08 28.55 7.12 0.00

Notes:

TOC = Top of casing elevation relative to assigned benchmark.

--  =  Not measured, not available, or not applicable

* = Ceased groundwater monitoring/sampling activities at this well

DEEP AQUIFER

12.92

14.10

14.20

Associated Environmental Group, LLC



Table 2 - Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel Lube Oil Benzene Toluene
Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 16 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 4.9 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 38 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 19.8 <5.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.6 1.6 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 13.3 0.7 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 13.1 2.3 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 10 0.8 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 11 1.2 <0.2 <0.1

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 68 14 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 20 6.9 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 34 10.7 <5.0 --

6/11/2015 <50 <100 <500 0.88 <1.0 <1.0 2.24 <1.0 <1.0 <1.0 <0.2 46.2 3 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 54.3 4.3 <0.5 <0.1

12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 61.1 5 <0.5 <0.1

3/9/2016 55 <100 <500 9.3 <1.0 <1.0 16.7 <1.0 <1.0 <1.0 <0.2 67.1 3.1 <0.5 <0.1

6/13/2017 <50 3,200 1,300 <1.0 <1.0 <1.0 3.8 <1.0 <1.0 <1.0 <0.2 46 3.6 <0.2 <0.1

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 79 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 <5.0 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 10.3 <5.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 26.6 1.6 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 2.3 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 39 1.1 <0.5 <0.1

12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 20.6 1.5 <0.5 <0.1

3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 26 0.7 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 43 1.1 <0.2 <0.1

PCBs

Total Petroleum Hydrocarbons

MW2A

Volatile Organic Compounds

C03A

Monitoring 

Well
Sample Date

Metals

Shallow Aquifer Wells

MW1A



Table 2 - Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel Lube Oil Benzene Toluene
Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

PCBs

Total Petroleum Hydrocarbons Volatile Organic Compounds
Monitoring 

Well
Sample Date

Metals

Shallow Aquifer Wells4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 74 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 51 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 59.4 13.4 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 38.2 1.4 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 57.2 1.6 <0.5 <0.1

12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 47.1 4 0.8 <0.1

3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 35.2 1.1 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 42 2.2 <0.2 <0.1

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 7.4 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 <5.0 <5.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 9.9 1.1 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 3.4 0.7 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.9 2 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.8 0.6 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.3 1 <0.2 <0.1

4/16/2008 74 <100 <500 <1.0 <1.0 <1.0 <1.0 5 12 28 5 1,300 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 6.8 6.2 8.8 <0.2 217 <5.0 <5.0 <0.1

8/5/2010 143 <200 <400 5.4 <1.0 36.5 <1.0 <1.0 <1.0 1.0 0.48 38 <5.0 <5.0 --

6/11/2015 50 <100 <500 1.39 <1.0 14.7 <1.0 <1.0 <1.0 2.7 0.9 273 1.2 <0.5 <0.1

6/11/2015* 52 <100 <500 1.47 <1.0 15.6 <1.0 <1.0 <1.0 2.86 0.8 280 1.3 <0.5 <0.1

9/8/2015 55 <100 <500 1.5 <1.0 15.9 <1.0 <1.0 <1.0 1.9 1.2 46.9 <0.5 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 1.9 <1.0 8.4 <1.0 <1.0 <0.2 197 0.8 <0.5 <0.1

12/10/2015* <50 <100 <500 <1.0 <1.0 2 <1.0 8.9 <1.0 <1.0 <0.2 202 0.8 <0.5 <0.1

3/8/2016 76 <100 <500 <1.0 <1.0 1.5 <1.0 6.1 1.2 <1.0 <0.2 519 <0.5 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 10.8 <1.0 <1.0 <1.0 1.3 <0.2 555 1.1 <0.2 <0.1

S04A

MW3A

S02A



Table 2 - Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel Lube Oil Benzene Toluene
Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

PCBs

Total Petroleum Hydrocarbons Volatile Organic Compounds
Monitoring 

Well
Sample Date

Metals

Shallow Aquifer Wells

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 <5.0 16.5 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 38 <5.0 <5.0 --

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 <5.0 16.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 2.3 12.9 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 2.3 14 <0.5 <0.1

12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 3.4 24.9 <0.5 <0.1

3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 <1.0 20.2 <0.5 <0.1

6/13/2017 <50 <100 620 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 3 19 <0.2 <0.1

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2 33 3 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 6.1 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 38 <5.0 <5.0 --

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 8.4 4.3 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.1 5.3 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 12.7 3.9 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 19.8 8.9 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 13.6 3.9 <0.5 <0.1

3/8/2016* <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.1 4.1 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 12 5.6 <0.2 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.8 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 38 <5.0 <5.0 --

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 10 8.5 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 16.5 8.4 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 18.3 8.2 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 31.1 16.9 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 27.8 10.8 <0.5 <0.1

6/13/2017 <50 470 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 26 12 <0.2 <0.1

50/100 100/200 400/500 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0/0.2 1.0/5.0 5.0 5.0/0.5 0.1

1,000/800 500 500 5 1,000 160** 20 5 5 16** 0.2 5 50 15 0.1

PQL

MTCA Method A Cleanup 

Levels

MW1B

C03B

S04B

Deep Aquifer Wells



Table 2 - Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel Lube Oil Benzene Toluene
Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

PCBs

Total Petroleum Hydrocarbons Volatile Organic Compounds
Monitoring 

Well
Sample Date

Metals

Shallow Aquifer Wells

Notes:

All values are presented in micrograms per liter (µg/L)

*Field duplicate. MTBE = Methyl Tert-Butyl Ether

**MTCA Method B cleanup level; no Method A cleanup level has been established. PCE = Tetrachloroethylene

PQL = Practical Quantification Limit (laboratory detection limit) TCE = Trichloroethylene

< = Not detected above laboratory limits DCE = Dichloroethylene

-- = Not analyzed for this constituent PCBs = Polychlorinated biphenyls

Red Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Bold indicates the detected concentration is below Ecology MTCA Method A cleanup levels



Table 3 - Summary of Field Parameters        

Petroleum Reclaiming Services Inc.        

3003 Taylor Way, Tacoma, Washington        

Well 

Number
Date 

Temperature 

(°C)

Conductivity 

(mS/cm)

Turbidity 

(NTU)
Salinity (%)

Dissolved 

Oxygen 

(mg/L)

pH
ORP 

(millivolts)

Ferrous 

Iron 

(mg/L)

6/11/2015 16.8 1.45 5.9 -- 0.30 6.83 -104.5 2.5

9/9/2015 20.3 1.53 2.1 -- 0.08 6.76 -146.4 --

12/10/2015 13.2 0.90 3.3 -- 0.27 6.62 -177.0 2.0

3/8/2016 10.9 0.99 5.8 -- 0.33 7.18 -175.0 1.5

6/13/2017 15.6 1.09 -- 0.67 0.71 7.61 -202.0 --

6/11/2015 15.3 1.57 1.0 -- 0.20 6.62 -45.1 2.5

9/8/2015 19.3 1.43 1.8 -- 0.13 6.63 -141.5 --

12/11/2015 15.8 1.33 1.2 -- 0.24 6.75 -176.0 2.0

3/9/2016 13.1 1.70 3.8 -- 0.33 7.11 -152.0 1.5

6/13/2017 14.1 1.60 -- 1.03 0.61 7.06 -145.5 --

6/12/2015 13.0 0.67 2.5 -- 0.14 7.18 -133.7 1.5

9/8/2015 17.5 0.84 2.0 -- 0.13 6.95 -141.0 --

12/11/2015 8.9 0.63 2.0 -- 0.26 6.34 -133.0 1.2

3/9/2016 9.2 0.76 3.9 -- 0.40 6.79 -105.0 1.0

6/13/2017 12.1 0.58 -- 0.38 2.26 6.90 -164.0 --

6/11/2015 16.8 0.90 0.9 -- 0.20 6.76 -102.9 2.5

9/9/2015 20.9 1.19 3.5 -- 0.08 6.70 -130.9 --

12/11/2015 13.0 0.69 2.6 -- 0.29 6.46 -155.0 2.0

3/9/2016 10.6 0.78 4.9 -- 0.31 7.06 -136.0 1.5

6/13/2017 14.5 0.72 -- 0.44 1.99 7.26 -187.3 --

6/11/2015 17.4 1.11 2.4 -- 0.11 7.03 -100.3 1.5

9/9/2015 21.3 1.28 1.1 -- 0.12 6.84 -111.7 --

12/10/2015 13.8 0.90 2.7 -- 0.29 6.63 -182.0 1.0

3/8/2016 11.3 0.99 2.3 -- 0.31 7.45 -176.0 1.0

6/13/2017 15.2 0.90 -- 0.55 1.37 7.27 -200.1 --

6/11/2015 15.3 0.82 1.6 -- 0.20 6.62 -106.3 2.0

9/8/2015 18.7 1.03 2.0 -- 0.08 6.51 -130.1 --

12/10/2015 12.6 0.47 1.2 -- 0.27 6.10 -86.0 1.5

3/8/2016 11.2 0.49 3.4 -- 0.29 6.63 -102.0 1.5

6/13/2017 13.0 1.01 -- 0.66 2.40 6.75 -161.0 --

6/11/2015 14.6 11.18 1.4 -- 0.10 7.15 -140.3 4.5

9/9/2015 14.6 11.58 1.4 -- 0.15 7.02 -154.5 --

12/10/2015 14.2 16.40 2.7 -- 0.26 7.03 -193.0 4.0

3/8/2016 13.9 18.10 3.2 -- 0.28 7.86 -206.0 3.5

6/13/2017 13.4 10.86 -- 8.11 1.61 7.83 -210.7 --

6/11/2015 14.8 6.68 0.6 -- 0.15 6.94 -17.2 3.0

9/8/2015 15.8 6.73 4.9 -- 0.11 6.79 -108.8 --

12/11/2015 15.8 8.82 1.3 -- 0.25 6.86 -141.0 2.0

3/9/2016 14.8 10.60 4.8 -- 0.29 7.53 -156.0 1.5

6/13/2017 14.3 6.74 -- 4.77 0.62 7.40 -163.6 --

6/11/2015 15.2 9.49 2.3 -- 0.14 6.99 -134.1 3.5

9/8/2015 15.4 9.87 1.1 -- 0.13 6.87 -147.8 --

12/10/2015 12.6 14.20 1.2 -- 0.17 6.36 -223.0 3.0

3/8/2016 14.9 15.20 1.2 -- 0.30 8.09 -222.0 3.0

6/13/2017 14.0 9.02 -- 6.54 1.18 7.45 -222.2 --

Notes:

-- = Not Measured

mS/cm = milli Siemens per centimeter

ORP = Oxidation reduction potential

NTU = Nephelometric Turbidity Unit 

°C = Degrees Celsius

mg/l = milligrams per liter

CO-3A

MW-1A

MW-2A

MW-1B

SO-4B

MW-3A

SO-2A

SO-4A

CO-3B

Associated Environmental Group, LLC
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Data Validation Report 
Data Validation Review Report-EPA Stage 2B 

 
Subject:  PRS Hazardous Waste Disposal Facility Groundwater Monitoring 

Second Quarter (June) 2017 Groundwater Samples 
 
This validation report summarizes the review of analytical results for five trip blanks, one field 
blank, and 10 water samples collected June 13-14, 2017.  The samples were collected by 
Associated Environmental Group, LLC (AEG), and submitted to Spectra Laboratories, Inc. 
(Spectra), located in Tacoma, Washington, and partially subcontracted Spectra Analytical - 
Kitsap located in Poulsbo, Washington.  Spectra sample data group (SDG) number 2017060394 
was reviewed in this report.  Qualifications made during the data validation process can be 
found in the Spectra reports included in Appendix A. 
 
CHEMICAL ANALYSES PERFORMED 

Spectra performed laboratory analyses on the groundwater samples using the following 
methods: 

 Petroleum Hydrocarbons by Method NWTPH-Dx 

 Gasoline-Range Hydrocarbons by Method NWTPH-Gx 

 Volatile Organic Compounds (VOCs) by Method SW8260C 

 Polychlorinated biphenyls (PCBs) by Method SW8082A 

 Total Metals by Method EPA 6020B 

 Nitrate + Nitrogen by SM4500-NO3 F 

 Sulfate by Method SM4500-SO4 E 
 
DATA VALIDATION AND QUALIFICATIONS 

The following comments refer to the laboratory’s performance in meeting the quality 
assurance/quality control (QA/QC) criteria outlined in Appendix B of the Quality Assurance 
Project Plan. 
 
FIELD DOCUMENTATION 

Field documentation was checked for completeness and accuracy.  The chain-of-custody forms 
were signed by AEG and Spectra at the time of sample receipt; the samples were received cold 
and in good condition. The sample cooler temperature recorded at the laboratory was 9.6 
degrees Celsius. The samples collected on June 13, 2017 were preserved on ice during sample 
collection and then stored in the AEG sample refrigerator overnight. After sample collection 
was completed on the morning of June 14, 2017, samples were placed in the sample cooler, on 
ice, and delivered promptly to the laboratory. It was determined through professional 
judgment that since the samples collected on June 13, 2017 were properly cooled and the 
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samples collected on June 14, 2017 were received by the laboratory the same day they were 
collected, this temperature should not affect the sample analytical results. 
 
HOLDING TIMES AND SAMPLE PRESERVATION 

Samples were appropriately preserved and analyzed within holding times. 
 
FIELD QUALITY CONTROL 

Trip Blanks 

Five trip blanks were collected and analyzed for NWTPH-Gx and VOCs in association with 
these sample sets.  All trip blanks were non-detect for all target compounds. No data were 
qualified based on the trip blank result. 

 
Field Blanks 

Field blanks are analyzed to indicate whether any cross contamination may have occurred 
from sampling equipment or ambient conditions. Field blanks should be collected at a 
frequency of 1 per 20 samples. One field blank was collected during this sampling event, 
thus satisfying the criteria. 

 
LABORATORY QUALITY CONTROL 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not 
introduce measurable concentrations of the analytes of interest. A method blank was 
analyzed with each batch of samples, at a frequency of 1 per 20 samples. For the sample 
batches, method blanks were analyzed at the required frequency. Methylene Chloride, 
1,2,3-trichlorobenzene, and 1,2,4-trichlorobenzene were detected above the reporting 
limits in the method blank analyzed on 6-27-17 associated with the SDG 2017060394.  Since 
these compounds were all non-detect in the associated samples, no qualification is needed 
in the associated data. 

 
Surrogate Recoveries 

Surrogate compounds are added to samples, QC samples, and all blanks to monitor the 
performance of the analytical method. Surrogates are utilized in organic analysis.  
Surrogates are specifically chosen to be chemically similar to target compounds but unlikely 
to be found in environmental samples. While all of the surrogate percent recoveries for 
field samples were within the control limits specified on Table B-2 in the QAPP, several 
surrogates’ percentages were above Spectra’s in-house recovery limits found in Table 1 
below. 
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The samples affected are MW-2A, MW-3A, SO-2A, CO-3B, CO-3A, SO-4B, SO-4A, MW-1A, 
MW-1B, SO-4A Dup, Field Blank, Trip Blank #1, and Trip Blank #2 for VOC and Gx analyses.  
Samples SO-4A and SO-4A Duplicate had concentrations above the reporting limits for 
VOCs. 
 
Samples SO-2A, CO-3B, CO-3A, SO-4B had surrogates above Spectra’s in-house recovery 
limits for Dx analyses.  All four of these samples were non-detect for diesel- and oil-range 
hydrocarbons. 
 
The recoveries mentioned are above the specified range of acceptance and a possibility of 
false positives exists. Non-detect results are considered accurate. And since all recoveries 
are within the Project Quality Objectives listed in Table B-2 of the QAPP, no data were 
qualified based on the surrogate recoveries. 

 
Laboratory Control Samples 

A laboratory control sample (LCS) is a sample that is not expected to cause analytical 
interference which is spiked with a known amount of analyte. The percent recovery control 
limits for LCS analyses can be found in Table 1 below.  One LCS analysis should be 
performed at a minimum of once per batch of up to 20 samples of similar matrix. 
Laboratory control samples were analyzed at adequate frequency and recovered within 
specified limits, with the following exception: 

 SDGs 2017060394: The percent recovery for Diesel analyzed on 7-1-17 was greater 
than the control limits in Table B-2 of the QAPP.  Field samples MW-1A and MW-1B 
were analyzed with this analytical batch and had positive results for this target 
analyte.  The concentration values for these two samples may be biased high based 
on the LCS recovery. 

 
Laboratory Duplicates/Field Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the 
analyses. Two separate aliquots of a sample are analyzed as distinct samples in the 
laboratory and the relative percent difference (RPD) between the two results is calculated.  
Duplicate analyses should be performed once per analytical batch. If one or more of the 
samples used has a concentration less than five times the reporting limit for that sample, 
the absolute difference is used instead of the RPD. This was the case for Diesel & Oil and cis-
1,2-Dichloroethene, which were non-detect in one of the samples, and detected at less than 
five times the reporting limit. The RPD control limits are specified in Table B-2 of the QAPP. 
Laboratory duplicates were analyzed at the proper frequency and the specified acceptance 
criteria were met with the exception of Sulfate with an RPD of 21%. The sample used as a 
duplicate was collected as a field duplicate and satisfies both requirements. 
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Instrument Tuning 

Instrument tuning for analyses by gas chromatography/mass spectrometry (GC/MS) are 
performed to ensure that mass resolution, identification, and sensitivity of the analyses are 
within specification of the analytical method. Instrument tuning is performed at the 
beginning of each 12-hour period during which samples or standards are analyzed. The 
frequency and specified acceptance criteria were met for the VOC method. 

 
Continuing Calibrations 

The continuing calibrations were performed at proper interval as dictated by the laboratory 
methods and consisted of the appropriate number of standards. For inorganic analyses, the 
percent recoveries were within the control limits of 90 and 110 percent. For organic 
analyses, the percent difference (%D) and relative response factor (RRF) values were within 
the control limits. 

 
Reporting Limits 

The contract required quantitation limits (CRQL) were met by the laboratory for each target 
analyte throughout this sampling event as specified in Table B-3 of the QAPP. 

 
Table 1 below lists the current recovery limits and RPDs obtained from Spectra on December 
28, 2017. 
 
TABLE 1. CURRENT RECOVERY LIMITS AND RPDS 

 Analytical 
Method 

LCS % 
Recovery 

MS % 
Recovery 

Surrogate 
Recovery 

MS/MSD 
RPD 

Duplicate 
RPD 

Total Metals EPA 6020A 85-115 70-130  20 20 

TPH-Diesel NWTPH-Dx 70-130 50-150 70-130 20 20 

TPH-Gasoline NWTPH-Gx 85-115 70-130 70-130 20 20 

PCBs EPA 8082A 70-130 70-130 70-130 20 20 

VOCs SW8260C 85-115 70-130  20 20 

1,1-Dichlorethene SW8260C 85-115 70-130  20 20 

Benzene SW8260C 85-115 70-130  20 20 

TCE SW8260C 85-115 70-130  20 20 

Toluene SW8260C 85-115 70-130  20 20 

Chlorobenzene SW8260C 85-115 70-130  20 20 

Dibromofluoromethane (surr) SW8260C   70-130   

1,4-Difluorobenzene (surr) SW8260C   70-130   

Toluene-d8 )surr) SW8260C   70-130   

4-Bromofluorobenzene (surr) SW8260C   70-130   

Nitrate + Nitrogen SM4500E 80-120 70-130  20 20 

Sulfate SM4500F 80-120 70-130  20 20 
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Miscellaneous 

The requested analysis methods in Table 1 of the Groundwater Monitoring Plan (PRS 2015) 
for nitrate and sulfate were Methods EPA 353.3 and 375.4, respectively, are no longer in 
use at Spectra.  Spectra currently uses the SM4500-NO3 F for nitrate analysis and the 
Method SM4500-SO4 E for sulfate. These methods supersede the requested analysis 
methods. 

 
OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical 
methods. Accuracy was acceptable, as demonstrated by the surrogate, LCS, and MS/MSD 
percent recovery values, with the exceptions noted above. Precision was acceptable, as 
demonstrated by the MS/MSD and laboratory/field duplicate RPD values, with the exceptions 
noted above.  The data are acceptable for the intended use. 
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