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INTRODUCTION 

This data summary report presents the results of groundwater compliance monitoring performed for the 

PRS Group, Inc. (PRS) at the PRS facility located at 3003 Taylor Way in Tacoma, Washington (Site) 

(Figure 1). Groundwater compliance monitoring at the PRS facility is being completed under Agreed Order 

DE 11357 between PRS and the Washington State Department of Ecology (Ecology). The groundwater 

compliance monitoring is intended to monitor releases of hazardous substances identified as chemicals of 

concern (COCs) in groundwater and complete remedial actions as requested by Ecology. The Agreed Order 

specifies that four quarters of groundwater compliance monitoring shall be completed, followed by an 

annual groundwater data analysis report; additional groundwater compliance monitoring events and 

reporting will proceed on an annual basis or as determined by Ecology. This Groundwater Compliance 

Monitoring Report is intended to summarize the four quarters of groundwater compliance monitoring and 

satisfy the first annual reporting requirement of the Agreed Order.  

BACKGROUND  

Ecology found PRS liable for the release of hazardous substances at the PRS facility as noted in a letter to 

Mr. Tom Smith of PRS dated March 5, 2015. The findings were based on evidence of releases and/or the 

presence of hazardous substances identified during previous investigations at the facility from 1991 

through 1993 (Environmental Engineering & Consulting, 1992 and 1993), and 1996 (Secor, 1996). 

Releases and/or potential releases of hazardous substances at the Site include total petroleum 

hydrocarbons, benzene, tetrachloroethene, trichloroethylene, vinyl chloride, xylenes, arsenic, cadmium, 

and mercury based on information identified by Ecology.  

PRS submitted a draft Groundwater Compliance Monitoring Plan (GWMP) to Ecology for comment and 

review in the fall 2014. GeoEngineers assisted PRS in finalizing the GWMP by developing standard 

operating procedures (SOPs) requested by Ecology. PRS submitted the final GWMP to Ecology on 

May 20, 2015. On October 27, 2015, PRS and Ecology entered into an Agreed Order (No. DE 11357) to 

facilitate completion of remedial actions at the Site. Additional details regarding the findings of previous 

investigations are summarized in the Agreed Order.  

Quarterly groundwater compliance monitoring was initiated in June 2015 in accordance with the 

Agreed Order and the GWMP, and included the following elements: 

■ Perform four quarters of compliance groundwater monitoring at the Site in accordance with the 

Agreed Order and the GWMP.  

■ Monitoring of groundwater elevations and flow direction in the shallow and deep aquifers by measuring 

water levels at all existing monitoring wells at the Site.  

■ Monitoring the integrity of each groundwater monitoring well by conducting quarterly inspections. 

■ Sampling groundwater quarterly at nine monitoring wells including shallow aquifer monitoring wells 

CO-3A, SO-2A, SO-4A, MW-1A, MW-2A, and MW-3A and deep aquifer monitoring wells CO-3B, SO-4B, 

and MW-1B.  

■ Monitoring for indicators of natural attenuation including ferrous iron, sulfate, dissolved oxygen (DO), 

pH, electrical conductivity and oxidation-reduction potential (ORP). 
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■ Analyzing groundwater samples for volatile organic compounds (VOCs), gasoline- and diesel-range 

hydrocarbons, total metals, polychlorinated biphenyls (PBCs), nitrate and sulfate.  

■ Summarizing results of quarterly monitoring in an annual groundwater monitoring report for Ecology’s 

review. After completion of quarterly monitoring, groundwater compliance monitoring will commence 

on an annual basis or as directed by Ecology.  

The results of the compliance groundwater monitoring conducted during June, September, and December 

2015, and March 2016 are summarized below. The detected COC concentrations are compared to 

Ecology’s Model Toxics Control Act (MTCA) groundwater cleanup levels.  

GROUNDWATER COMPLIANCE MONITORING FIELD ACTIVITIES 

The groundwater monitoring field activities were performed in general accordance with the final GWMP 

dated May 20, 2015. Groundwater samples were collected and groundwater levels were monitored 

quarterly in June 2015 (Q1), September 2015 (Q2), December 2015 (Q3) and March 2016 (Q4) from nine 

monitoring wells that included CO-3A, CO-3B, SO-2A, SO-4A, SO-4B, MW-1A, MW-1B, MW-2A, and MW-3A 

(Figure 2). Groundwater samples were submitted to Spectra Laboratories, Inc. (Spectra), in Tacoma, 

Washington, for analysis of the GWMP-identified COCs. The following sections summarize the background 

and results of compliance groundwater monitoring at the Site. 

Each monitoring well was inspected by field personnel prior to and during each quarterly groundwater 

sampling event. Well conditions and/or potential repairs were documented in the field and communicated 

with PRS following the well inspections. Monitoring well monuments for MW-1A and MW-1B were replaced 

by PRS between the December 2015 and March 2016 monitoring events. Monitoring wells CO-3A and 

CO-3B may also require monument replacement due to bolt damage on each monument lid. No internal or 

external well casing damage and no significant sediment buildup was noted.  

Monitoring wells were sampled using low-flow/low-turbidity sampling techniques to minimize the 

suspension of particulates in the samples. Groundwater samples were obtained from the wells using a 

peristaltic pump with dedicated flexible vinyl tubing. Groundwater was pumped at approximately 0.3 liters 

per minute from the approximate mid-point of the screened interval to collect the samples during each 

monitoring event. 

The quarterly monitoring also included measurement of water quality parameters that are indicators of 

natural attenuation. Water quality parameters were measured using a Horiba U-22 or an YSI Professional 

Plus water quality meter with a flow-through cell during well purging activities. The measured water quality 

parameters were recorded in the field during monitoring activities and prior to sampling activities. 

Groundwater samples were collected once the water quality parameters generally varied by less than 

10 percent on three consecutive measurements. Field measurements were documented on the field logs.  

Following well purging, the flow-through cell was disconnected and the groundwater samples were collected 

in appropriate laboratory-prepared and -provided containers. The samples were protected and placed into 

a cooler with ice and delivered to Spectra for analysis following appropriate chain-of-custody procedures. 

Purge water was stored in a labeled 55-gallon drum for future permitted disposal by PRS. The groundwater 

samples were submitted for the following analyses to provide results as specified in the GWMP. 
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■ Gasoline-range hydrocarbons by Ecology-approved method NWTPH-Gx. 

■ Diesel- and oil-range hydrocarbons by Ecology-approved method NWTPH-Dx. 

■ VOCs by United States Environmental Protection Agency (EPA) method 8260. 

■ PCBs by EPA method SW8082A. 

■ Total metals by EPA method 6020A. 

■ Nitrate by Method Systea Easy (1-Reagent). 

■ Sulfate by Method SM4500-SO4 E. 

Ferrous iron and dissolved oxygen concentrations were evaluated in the field using a Hach field test kit. 

The results were recorded on the field logs prior to collection of samples for laboratory analysis.  

Significant Observations 

The monument for monitoring well MW-2A was observed to contain a dark liquid that exhibited hydrocarbon-

like odor and sheen during the June 2015 (Q1) groundwater monitoring event. This well is located adjacent 

to a diesel fuel AST and under a fuel filter and dispenser fuel hose. It appeared that diesel fuel was released 

from the diesel fuel AST onto the Site impermeable surface and into the well monument. PRS was notified 

immediately and the liquid was removed by PRS using a vacuum truck and the interior of the monument 

was rinsed out. The well cap appeared to be adequately secured since there was no evidence of 

hydrocarbon staining observed on the inside of the well casing.  

Sawdust and carpet were observed covering the monument lids for monitoring wells MW-1A and MW-1B 

during the March 2016 (Q4) monitoring event. The debris was removed by PRS followed by well inspections 

prior to groundwater sampling. The well lids were secure and there was no apparent debris inside the well 

monuments.  

GROUNDWATER MONITORING PLAN DEVIATIONS 

The procedures and requirements for compliance groundwater monitoring were completed in accordance 

with the GWMP with the following exceptions:  

■ DO was obtained and documented using a Horiba U-22 or an YSI Professional Plus water quality meter 

rather than a Hach Dissolved Oxygen AccuVac® field kit as specified in the SOP 300 during each of the 

four quarterly monitoring events. It was evaluated that the hand held water quality meters 

(appropriately calibrated according to manufacturer’s specifications) could accurately obtain DO 

readings under 1 mg/L and achieved lower detection limits than the Hach Dissolved Oxygen AccuVac® 

field kit during the June 2015 event (Q1). 

■ The field duplicate and field blank quality control samples were erroneously omitted from analysis 

during the September 2015 event (Q2).  

■ Ferrous Iron concentrations were not recorded during monitoring activities during the September 2015 

event (Q2).  
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■ The data presented in this report are acceptable for their intended use and the omissions do not affect 

the quality of the data presented in this GWMR based on our review of the compliance groundwater 

monitoring data.  

COMPLIANCE MONITORING RESULTS 

The results from the 2015 and 2016 quarterly groundwater compliance monitoring, sample collection and 

analysis are summarized in the following sections. Table 1 summarizes monitoring well survey data and 

groundwater level measurements and elevations. Table 2 summarizes water quality parameter 

measurements, and Table 3 summarizes the results of chemical analyses. Appendix A contains the 

laboratory analytical reports, and Appendix B contains the laboratory data validation reports. Appendix C 

contains the Agreed Order and the GWMP.  

Groundwater Conditions 

Groundwater level measurements from the four quarterly monitoring events were reviewed to evaluate 

seasonal changes in groundwater elevation and flow direction in the shallow and deep aquifers at the PRS 

facility. Groundwater elevations in the shallow aquifer ranged between 9.16 and 13.28 feet (NAVD88) 

during the four quarterly monitoring events as presented in Table 1. In general, groundwater elevations in 

the shallow aquifer monitoring wells were approximately 2.5 feet higher during the Q3 (December 2015) 

and Q4 (March 2016) monitoring events than during the Q1 (June 2015) and Q2 (September 2015) 

monitoring events. Higher groundwater levels during the Q3 and Q4 events were likely attributed to 

seasonal fluctuations and greater precipitation during the winter and spring. The groundwater flow direction 

in the shallow aquifer was generally consistent during each of the four quarterly monitoring events with an 

inferred flow direction to the southeast or east-southeast (Figures 3 and 4).  

Groundwater elevations in the deep aquifer ranged between 6.09 and 8.73 feet (NAVD88) during the four 

quarterly monitoring events as presented in Table 1. In general, groundwater elevations were approximately 

1.5 to 2.5 feet higher in each well during the Q3 (December 2015) and Q4 (March 2016) monitoring events 

than during the Q1 (June 2015) and Q2 (September 2015) monitoring events. Higher groundwater levels 

during the Q3 and Q4 events were likely attributed to the seasonal fluctuations and greater precipitation 

during the winter and spring.  

The groundwater flow direction in the deep aquifer was variable during the four quarterly monitoring events. 

The groundwater flow direction variability is likely related to adjacent utility corridors that influence the 

groundwater direction as documented by others. The groundwater flow direction was inferred to be to the 

northeast during the Q1 monitoring event (June 2015) and generally to the south during the Q2, Q3 and 

Q4 monitoring events (September and December 2015, and March 2016) (Figures 3 and 4).  

Groundwater Quality Parameters 

Groundwater quality parameters are considered useful indicators of geochemical conditions and natural 

attenuation processes in groundwater. The groundwater quality parameters measured included ferrous 

iron, pH, dissolved oxygen, conductivity, turbidity, temperature, and oxygen-reduction potential (ORP) during 

the quarterly monitoring events. The groundwater quality parameters are presented in Table 2. 
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In general, dissolved oxygen was lower in both the shallow and deep aquifers during the summer and fall 

(Q1 and Q2) monitoring events than during the winter and spring (Q3 and Q4) monitoring events. 

Additionally, the shallow aquifer groundwater temperature was generally higher (up to 10 degrees C higher) 

during the Q1 and Q2 monitoring events than during the Q3 and Q4 monitoring events. These results are 

consistent with groundwater conditions typical in drier months when the water table is lower and less 

groundwater is flowing through the aquifer.  

The temperature of groundwater from the deep aquifer was less variable than groundwater from the 

shallow aquifer. Groundwater in the deep aquifer varied between 12.6 and 15.8 degrees Celsius during 

the four monitoring events. The groundwater quality parameters generally suggest slightly more reductive 

conditions in the deep aquifer as compared to the shallow aquifer as indicated by higher ferrous iron 

concentrations and lower ORP in groundwater identified from the deep aquifer (Table 2).  

The conductivity results for the deep aquifer were generally higher (11.57 microSiemens per centimeter 

[µS/cm] average) than in the shallow aquifer (1.02 µS/cm average), indicating groundwater from the deep 

aquifer contained more dissolved solids than groundwater from the shallow aquifer. This could be 

attributed to higher salinity in the deeper aquifer that may be tidally influenced as indicated by others during 

prior studies (EMS, 2008).  

Groundwater Compliance Monitoring Analyses 

Chlorinated Organic Solvents and Associated Degradation Products, Monitoring Well SO-4A 

Chlorinated solvents (VOCs) were detected in groundwater from one monitoring well, SO-4A.  

■ Tetrachloroethene (PCE) was detected in groundwater samples collected from shallow aquifer 

monitoring well SO-4A in December 2015 (8.4 micrograms per liter [µg/L] in the primary sample and 

8.9 µg/L in the duplicate sample) and March 2016 (6.1 µg/L) at concentrations greater than the MTCA 

groundwater cleanup level of 5 µg/L.  

■ Vinyl chloride (VC) was detected in groundwater samples collected from monitoring well SO-4A in 

June 2015 (0.9 µg/L in the primary sample and 0.8 µg/L in the duplicate sample) and September 2015 

(1.2 µg/L) at concentrations greater than the MTCA groundwater cleanup level of 0.2 µg/L.  

■ Cis-1,2-Dichloroethene (1,2-DCE) was detected in groundwater collected from monitoring well SO-4A at 

concentrations less than the MTCA groundwater cleanup level during the June and September 2015 

quarterly monitoring events.  

■ Trichloroethene (TCE) was detected in groundwater samples collected from SO-4A at concentrations 

less than the MTCA groundwater cleanup level during the March 2016 event.  

Other VOCs 

Benzene, chlorobenzene, methyl-t-butyl ether and/or toluene were detected in groundwater from three 

shallow aquifer monitoring wells.  

■ Benzene was detected in groundwater samples collected from monitoring wells MW-1A and SO-4A 

during two or more quarters. The detected concentrations were less than the MTCA groundwater 

cleanup level with one exception: the March 2016 groundwater sample collected from monitoring well 
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MW-1A contained benzene at a concentration (9.3 µg/L) exceeding the MTCA groundwater cleanup 

level of 5 µg/L  

■ Chlorobenzene was detected in groundwater samples collected from monitoring well SO-4A during all 

quarterly monitoring events. The detected concentrations were less than the MTCA groundwater 

cleanup level.  

■ Methyl-t-butyl ether was detected in groundwater samples collected from monitoring well MW-1A in 

June 2015 and March 2016. The detected concentrations were less than the MTCA groundwater 

cleanup level.  

■ Toluene was detected in the groundwater sample collected from monitoring well MW-2A in 

September 2015. The detected concentration was less than the MTCA groundwater cleanup level.  

Metals 

Arsenic was the most common COC detected in groundwater during the 2015 and 2016 compliance 

groundwater monitoring events. Arsenic concentrations in groundwater exceeded the MTCA groundwater 

cleanup level at least twice in eight of the nine sampled wells.  

■ Arsenic was detected at concentrations greater than the MTCA groundwater cleanup level of 5 µg/L in 

groundwater samples collected from shallow aquifer monitoring wells CO-3A, MW-1A, MW-2A, MW-3A, 

SO-4A, and from deep aquifer monitoring wells CO-3B, and SO-4B during each of the four quarterly 

monitoring events. Arsenic was detected at concentrations greater than the MTCA groundwater cleanup 

level in groundwater samples collected from monitoring well SO-2A during the June and 

December 2015 events. Arsenic was detected at concentrations less than the MTCA groundwater 

cleanup level in monitoring well MW-1B during the June, September, and December 2015 monitoring 

events.  

■ Chromium was detected at concentrations less than the MTCA groundwater cleanup level of 50 µg/L 

in groundwater samples collected from each well during two or more quarterly monitoring events. 

Chromium was detected at concentrations between 0.6 and 24.9 µg/L in the wells during these events.  

■ Lead was detected at a concentration less than the MTCA groundwater cleanup level in the 

groundwater sample from monitoring well MW-3A during the December 2015 event.  

Petroleum Hydrocarbons 

■ Gasoline-range petroleum hydrocarbons were detected in groundwater samples collected from 

monitoring well SO-4A in September 2015 and March 2016, and in the groundwater sample collected 

from monitoring well MW-1A in March 2016. The detected concentrations were generally low and close 

to the laboratory detection limit.  

■ Diesel- and oil-range petroleum hydrocarbons were not detected in the analyzed groundwater samples, 

including groundwater samples from monitoring well MW-2A which had suspected diesel fuel in the 

well monument during the Q1 monitoring event. Prior to sampling MW-2A during Q1, approximately 

three well volumes were purged and the well was left to sit overnight. No hydrocarbon sheen or odor 

were observed during sampling the following day; subsequent groundwater monitoring did not detect 

the presence of petroleum hydrocarbons in monitoring well MW-2A.  
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Data Quality Validation Summary 

Data validation was completed on each set of compliance groundwater monitoring data. 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, with the data qualifications noted in Table 3.  

DISCUSSION 

Chlorinated Solvents in Groundwater, Monitoring Well SO-4A 

The results of groundwater compliance monitoring indicate that chlorinated solvents are present in 

groundwater at one location at the PRS facility. PCE and associated degradation products TCE, 1,2-DCE 

and vinyl chloride were detected in groundwater from shallow aquifer monitoring well (SO-4A). The solvents 

detected in groundwater from well SO-4A varied seasonally. Vinyl chloride and 1,2-DCE were the only 

chlorinated solvents detected in groundwater during the first two quarterly monitoring events (Q1 and Q2). 

While PCE and TCE were the only chlorinated solvents detected in groundwater during the last two quarterly 

monitoring events (Q3 and Q4) as shown in Table 2.  

Groundwater elevations in the shallow aquifer were up to 2.7 feet higher during winter and spring 

(December and March) when the PCE and TCE were detected than during the summer and fall monitoring 

events, suggesting that PCE and TCE may be mobilizing from shallow soil to groundwater at this location 

during higher seasonal groundwater levels. However, chlorinated solvents were not detected in other 

monitoring wells during the compliance groundwater monitoring suggesting that natural attenuation 

processes (i.e., fluctuating seasonal groundwater levels and ORP) may be degrading PCE and TCE to their 

associated breakdown products in groundwater in this area.  

Geochemical indicators of natural attenuation fluctuated seasonally between slightly reductive and slightly 

oxidative conditions in both shallow and deep groundwater during compliance monitoring events performed 

at the PRS facility. Reductive conditions generally appeared to occur during winter and spring (Q3 and Q4) 

events, as indicated by a lower relative ORP and higher relative concentrations of ferrous iron. The 

groundwater natural attenuation conditions observed during the quarterly monitoring events 

(i.e., fluctuation between reductive and oxidative conditions) are anticipated to be favorable to the 

breakdown of chlorinated solvents and associated degradation products.  

Arsenic in Shallow and Deep Groundwater 

Arsenic was detected in groundwater within both the shallow and deep aquifers in the wells sampled during 

these events. The average concentration of arsenic in groundwater was 64 µg/L in the shallow aquifer and 

13 µg/L in the deep aquifer over the four quarterly sampling events. 

Groundwater samples collected from shallow aquifer well SO-4A had the highest concentrations of arsenic 

at the PRS facility. The average concentration of arsenic in well SO-4A was 241 µg/L during the four 

quarterly monitoring events. In comparison, the average concentration of arsenic detected in groundwater 

from the remaining shallow aquifer monitoring wells was 29 µg/L during the four quarterly monitoring 

events.  
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Arsenic is a common soil constituent in the Puget Sound region (Ecology, 1994). The detected 

concentrations of arsenic in both shallow and deep groundwater was generally within one order of 

magnitude (with the exception of groundwater at monitoring well SO-4A) and may be representative of area-

wide background arsenic concentrations in groundwater.  

Potential Future Groundwater Monitoring 

A future annual groundwater compliance monitoring event has been scheduled to take place in 

March 2017 as annual groundwater compliance monitoring is a requirement of the Agreed Order. 

Compliance monitoring will be performed on the monitoring wells at the PRS facility. Reporting is 

anticipated to occur on an annual basis beginning April 2017.  

REFERENCES 

Environmental Engineering and Consulting, Inc., 1992. Phase 1 Report, Soil & Groundwater Investigation 

of Petroleum Reclaiming Services, Inc., 3003 Taylor Way, Tacoma, Washington. February 6, 1992. 

Environmental Engineering and Consulting, Inc., 1993. Phase 2 Report, Soil and Groundwater Investigation 

of Petroleum Reclaiming Services, Inc., 3003 Taylor Way, Tacoma, Washington. March 19, 1993. 

GeoEngineers, 2010c, Groundwater Compliance Monitoring Data Summary Report – May 2010, 318 State 

Avenue NE, Olympia, Washington, July 16, 2010. 

PRS Group, Inc., 2015. Groundwater Monitoring Plan, PRS Group, Inc., May 20, 2015. 

SECOR International Incorporated, 1996. Remedial Investigation Report, Petroleum Reclaiming Services, 

Inc., 3003 Taylor Way, Tacoma, Washington. October 2, 1996.  

Washington State Department of Ecology, 1994. Natural Background Soil Metals Concentrations in 

Washington State. Publication No. 94-115. October 1994.  

Washington State Department of Ecology, 2015a. Letter to Tom Smith of PRS Group, Inc., Re: Notice of 

Potential Liability under the Model Toxics Control Act for the Release of Hazardous Substances. 

March 5, 2015.  

Washington State Department of Ecology, 2015b. Agreed Order DE 112357. Dated September 23, 2015. 

Executed on October 27, 2015.  

LIMITATIONS 

This Groundwater Monitoring Report has been prepared for use by PRS Group, Inc. GeoEngineers has 

performed these services in general accordance with the scope and limitations of our proposal.  

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 

the generally accepted environmental science practices for groundwater monitoring in this area at the time 

this report was prepared. No warranty or other conditions, express or implied, should be understood.  



Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

CO-3A 709849.1407 1175630.5507 13.10 3.49 3.92 0.92 1.26 9.61 9.18 12.18 11.84

MW-1A 709713.2652 1175727.8917 14.21 4.88 5.05 2.74 2.73 9.33 9.16 11.47 11.48

MW-2A 709863.1699 1175714.5759 14.72 5.03 5.39 2.61 2.74 9.69 9.33 12.11 11.98

MW-3A 709868.2288 1175645.4877 13.91 4.18 4.60 1.72 1.84 9.73 9.31 12.19 12.07

SO-2A 709868.5338 1175582.5228 14.21 3.55 4.01 0.93 1.30 10.66 10.20 13.28 12.91

SO-4A 709800.9119 1175581.8993 14.61 4.84 4.80 2.12 2.58 9.77 9.81 12.49 12.03

CO-3B 709843.1930 1175636.9974 12.92 6.57 6.47 4.19 4.92 6.35 6.45 8.73 8.00

MW-1B 709717.8682 1175726.3306 14.20 7.80 8.11 5.74 6.33 6.40 6.09 8.46 7.87

SO-4B 709817.2408 1175568.7243 14.10 7.58 7.78 5.44 6.17 6.52 6.32 8.66 7.93

Notes:
1 Northing (Y) and Easting(X) are in Washington State Plane North Coordinate System, 83/91 grid values. Survey data provided by PRS Group, Inc.
2 Vertical datum is NAVD88, US survey feet. Survey data provided by PRS Group, Inc.

Q1=June 2015; Q2=September 2015; Q3=December 2015; Q4=March 2016

DTW TOC = Depth to water below top of PVC well casing.

Table 1
Groundwater Level Measurements

3003 Taylor Way
Tacoma, Washington

Shallow Aquifer Wells

Deep Aquifer Wells

TOC 

Elevation 2

(feet)

DTW TOC (feet) Groundwater Elevation 2 (feet)
Location 

Designation

Northing 

(Y)1

Easting 

(X)1

File No. 19482-002-00
Table 1 | May 2, 2016



Location ID Sample Date
Ferrous Iron

 (mg/l)

Dissolved 
Oxygen 
(mg/l) pH

Conductivity 
(uS/cm)

Turbidity 
(NTU)

Temperature 
(C)

ORP2

(mv)

06/11/15 2.5 0.30 6.83 1.45 5.85 16.8 -104.5

09/09/15 -- 0.08 6.76 1.53 2.06 20.3 -146.4

12/10/15 2.0 0.27 6.62 0.90 3.3 13.2 -177

03/08/16 1.5 0.33 7.18 0.99 5.8 10.9 -175.0

06/11/15 2.5 0.20 6.62 1.57 0.98 15.3 -45.1

09/08/15 -- 0.13 6.63 1.43 1.81 19.3 -141.5

12/11/15 2.0 0.24 6.75 1.33 1.2 15.8 -176.0

03/09/16 1.5 0.33 7.11 1.70 3.8 13.1 -152.0

06/12/15 1.5 0.14 7.18 0.67 2.52 13.0 -133.7

09/08/15 -- 0.13 6.95 0.84 1.97 17.5 -141.0

12/11/15 1.2 0.26 6.34 0.63 2.0 8.9 -133.0

03/09/16 1.0 0.40 6.79 0.76 3.9 9.2 -105.0

06/11/15 2.5 0.20 6.76 0.90 0.89 16.8 -102.9

09/09/15 -- 0.08 6.70 1.19 3.50 20.9 -130.9

12/11/15 2.0 0.29 6.46 0.69 2.6 13.0 -155.0

03/09/16 1.5 0.31 7.06 0.78 4.9 10.6 -136.0

06/11/15 1.5 0.11 7.03 1.11 2.38 17.4 -100.3

09/09/15 -- 0.12 6.84 1.28 1.11 21.3 -111.7

12/10/15 1.0 0.29 6.63 0.90 2.7 13.8 -182

03/08/16 1.0 0.31 7.45 0.99 2.3 11.3 -176

06/11/15 2.0 0.20 6.62 0.82 1.60 15.3 -106.3

09/08/15 -- 0.08 6.51 1.03 2.02 18.7 -130.1

12/10/15 1.5 0.27 6.10 0.47 1.2 12.6 -86.0

03/08/16 1.5 0.29 6.63 0.49 3.4 11.2 -102.0

06/11/15 4.5 0.10 7.15 11.18 1.42 14.6 -140.3

09/09/15 -- 0.15 7.02 11.58 1.38 14.6 -154.5

12/10/15 4.0 0.26 7.03 16.40 2.70 14.2 -193

03/08/16 3.5 0.28 7.86 18.10 3.20 13.9 -206

06/11/15 3.0 0.15 6.94 6.68 0.59 14.8 -17.2

09/08/15 -- 0.11 6.79 6.73 4.94 15.8 -108.8

12/11/15 2.0 0.25 6.86 8.82 1.3 15.8 -141

03/09/16 1.5 0.29 7.53 10.60 4.8 14.8 -156

06/11/15 3.5 0.14 6.99 9.49 2.34 15.2 -134.1

09/08/15 -- 0.13 6.87 9.87 1.07 15.4 -147.8

12/10/15 3.0 0.17 6.36 14.20 1.3 12.6 -223

03/08/16 3.0 0.30 8.09 15.20 1.2 14.9 -222

Notes:

   ORP = Oxidation/reduction potential

   mg/l = milligrams per liter

mv = Millivolts

uS/m = microSiemens per meter

C = Celsius

NTU = nephelometric turbidity unit

--  Parameter not measured

MW-1A

Table 2
Summary of Groundwater Quality Parameters1

3003 Taylor Way
Tacoma, Washington

CO-3A

Shallow Aquifer Wells

MW-2A

MW-3A

SO-2A

SO-4A

CO-3B

MW-1B

SO-4B

Deep Aquifer Wells

1 Groundwater quality parameters include the analytes ferrous iron and sulfate to evaluate and monitor natural attenuation. The results of sulfate analysis are included in Table 3.
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NWTPH-GX

Nitrate Sulfate
Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Lube Oil-range 
Hydrocarbons Arsenic Chromium Lead Benzene Chlorobenzene

cis-1,2-
Dichloroethene

Methyl t-butyl 
ether Tetrachloroethene Toluene Trichloroethene

Vinyl 
Chloride

mg/L as N mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Monitoring

 Well Sample ID Sample Date
Sample 

Type

CO-3A-0615 6/11/2015 N 7.8 3 50 U 100 U 500 U 14.6 1.6 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

CO-3A-150909 9/9/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 13.3 0.7 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

CO-3A-121015 12/10/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 13.1 2.3 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

CO-3A-030816 3/8/2016 N 0.06 11 50 U 100 U 500 U 10 0.8 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

MW-1A-0615 6/11/2015 N 0.01 34 50 U 100 U 500 U 46.2 3 0.5 U 0.88 J 1 U 1 U 2.24 1 U 1 U 1 U 0.2 UJ

MW-1A-150908 9/8/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 54.3 4.3 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-1A-121115 12/11/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 61.1 5 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-1A-030916 3/9/2016 N 0.01 U 2.0 U 55 100 U 500 U 67.1 3.1 0.5 U 9.3 1 U 1 U 16.7 1 U 1 U 1 U 0.2 UJ

MW-2A-0615 6/11/2015 N 0.01 U 2.0 U 50 U 100 U 500 U 26.6 1.6 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

MW-2A-150908 9/8/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 39 1.1 0.5 U 1 U 1 U 1 U 1 U 1 U 2.3 1 U 0.2 U

MW-2A-121115 12/11/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 20.6 1.5 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-2A-030916 3/9/2016 N 0.01 U 2.0 U 50 U 100 U 500 U 26 0.7 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

MW-3A-0615 6/11/2015 N 0.45 2.1 50 U 100 U 500 U 38.2 1.4 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

MW-3A-150909 9/9/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 57.2 1.6 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-3A-121115 12/11/2015 N 0.5 U 25 50 U 100 U 500 U 47.1 4.0 0.8 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-3A-030916 3/9/2016 N 0.02 2.0 U 50 U 100 U 500 U 35.2 1.1 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

SO-2A-0615 6/11/2015 N 0.01 U 2.0 U 50 U 100 U 500 U 9.9 1.1 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

SO-2A-150909 9/9/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 3.4 0.7 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

SO-2A-121015 12/10/2015 N 0.5 U 52 50 U 100 U 500 U 5.9 2.0 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

SO-2A-030816 3/8/2016 N 0.01 U 2.0 U 50 U 100 U 500 U 5.8 U 0.6 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

SO-4A-0615 6/11/2015 N 0.04 J 3.1 J 50 100 U 500 U 273 1.2 0.5 U 1.39 14.7 2.7 1 U 1 U 1 U 1 U 0.9 J

SO-4A-9-06152 6/11/2015 FD 0.07 J 7.8 J 52 100 U 500 U 280 1.3 0.5 U 1.47 15.6 2.86 1 U 1 U 1 U 1 U 0.8 J

SO-4A-150908 9/8/2015 N 0.5 U 2.0 U 55 100 U 500 U 46.9 0.5 U 0.5 U 1.5 15.9 1.9 1 U 1 U 1 U 1 U 1.2 

SO-4A-121015 12/10/2015 N 1.4 39 50 U 100 U 500 U 197 0.8 0.5 U 1 U 1.9 1 U 1 U 8.4 1 U 1 U 0.2 U

SO-4A-9-1210153 12/10/2015 FD 1.3 38 50 U 100 U 500 U 202 0.8 0.5 U 1 U 2.0 1 U 1 U 8.9 1 U 1 U 0.2 U

SO-4A-030816 3/8/2016 N 0.02 27 76 J 100 U 500 U 519 0.5 U 0.5 U 1 U 1.5 1 U 1 U 6.1 1 U 1.2 0.2 UJ

MW-1B-0615 6/11/2015 N 0.01 U 2.0 U 50 U 100 U 500 U 2.3 12.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

MW-1B-150908 9/8/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 2.3 14 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-1B-121115 12/11/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 3.4 24.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

MW-1B-030916 3/9/2016 N 0.02 2.2 50 U 100 U 500 U 1 U 20.2 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

CO-3B-0615 6/11/2015 N 0.01 U 47 50 U 100 U 500 U 14.1 5.3 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

CO-3B-150909 9/9/2015 N 0.5 U 2.2 50 U 100 U 500 U 12.7 3.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

CO-3B-121015 12/10/2015 N 0.5 U 22 50 U 100 U 500 U 19.8 8.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

CO-3B-030816 3/8/2016 N 0.01 U 46 50 U 100 U 500 U 13.6 3.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

CO-3B-9-0308164 3/8/2016 FD 0.01 U 34 50 U 100 U 500 U 14.1 4.1 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

SO-4B-0615 6/11/2015 N 0.01 U 3.3 50 U 100 U 500 U 16.5 8.4 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

SO-4B-150908 9/8/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 18.3 8.2 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

SO-4B-121015 12/10/2015 N 0.5 U 2.0 U 50 U 100 U 500 U 31.1 16.9 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U

SO-4B-030816 3/8/2016 N 0.01 U 6.2 50 U 100 U 500 U 27.8 10.8 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 UJ

NA 25,600 1,000/800 500 500 5 50 15 5 160 16 20 5 1,000 5 0.2

Table 3
Summary of Groundwater Monitoring Parameters1

3003 Taylor Way
Tacoma, Washington

CO-3A

Analyte

Units

Shallow Aquifer Wells

SO-2A

SO-4A

MW-1A

MW-2A

MW-3A

Conventionals NWTPH-DX Metals VOCs

MTCA Method A or B Cleanup Level

CO-3B

SO-4B

MW-1B

Deep Aquifer Wells
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Notes:
1 The parameters presented are groundwater compliance monitoring parameters specified in the Groundwater Monitoring Plan (PRS Group, Inc., 2015). Only parameters with detections above the laboratory reporting limit are shown.
2 Sample SO-4A-9-0615 is a field duplicate of sample SO-4A-0615.
3 Sample SO-4A-9-121015 is a field duplicate of sample SO-4A-030915.
4 Sample CO-3B-9-030816 is a field duplicate of sample CO-3B-030816.

MTCA = Model Toxics Control Act

µg/l = microgram per liter

mg/l = milligram per liter

U = The analyte was not detected at a concentration greater than the identified reporting limit 

J = The analyte concentration is estimated 

Bold indicates analyte was detected

Gray shading indicates concentration is greater than cleanup level
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3. Q1 water level measurements taken on June 11, 2015 between 7:58 AM and 2:18 PM. 
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7. Groundwater elevation contours estimated using Surfer (Golden Software) 8.0 
contouring software using the Natural Neighbor gridding method.
8. Groundwater elevations calculated based on survey data provided by PRS Group, Inc. 
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3. Q1 water level measurements taken on June 11, 2015 between 7:58 AM and 2:18 PM. 
4. Q2 water level measurements taken on September 8, 2015 between 7:30 AM and 2:07 PM.
5. Q3 water level measurements taken on December 10, 2015 between 8:36 AM and 9:50 AM. 
6. Q4 Water level measurements taken on March 8, 2016 between 8:34 AM and 9:47 AM
7. Groundwater elevation contours estimated using Surfer (Golden Software) 8.0
contouring software using the Natural Neighbor gridding method.
8. Groundwater elevations calculated based on survey data provided by PRS Group, Inc. 
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 Laboratory Analytical Reports 

 



























































































































































































































































































































































 

 

APPENDIX B 
 Laboratory Data Validation Reports



 
File No. 19482-002-00 

 Data Validation Report 
1101 Fawcett Avenue, Suite 200, Tacoma, Washington 98402, Telephone: 253.383.4940, Fax: 253.383.4923 www.geoengineers.com 

Date: September 1, 2015 

File: 19482-002-00 

Subject: PRS Hazardous Waste Disposal Facility Groundwater Monitoring,  
First Quarter (June) 2015 Groundwater Samples 

This report documents the results of a United States Environmental Protection Agency (EPA)-defined Stage 2B 
data validation (EPA Document 540-R-08-005; EPA 2009) of analytical data from the analyses of groundwater 
samples collected as part of the June 2015 first quarter sampling event, and the associated laboratory and 
field quality control (QC) samples. The samples were obtained from the PRS Group, Inc. (PRS) facility located at 
3003 Taylor Way in Tacoma, Washington.  

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with EPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) and Inorganic 
Superfund Data Review (EPA 2010) (National Functional Guidelines) to determine if the laboratory analytical 
results meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with the Quality Assurance Project Plan (QAPP) (Appendix B of Exhibit C, Groundwater Monitoring 
Plan [PRS 2015]), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method, Trip, and Field Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples 

■ Laboratory/Field Duplicates 

■ Instrument Tuning 

■ Initial Calibrations 

■ Continuing Calibrations 

■ Reporting Limits 

■ Miscellaneous 

VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery groups (SDGs) listed below in Table 1. 
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TABLE 1. SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

2015060363 MW1A-0615, MW-1B-0615, MW-3A-0615, CO-3A-0615, CO-3B-0615, SO-2A-0615, SO-4A-
0615, SO-4A-9-0615, SO-4B-0615, TP1-0615 

2015060364 MW-2A-0615, TB2-0615 

CHEMICAL ANALYSIS PERFORMED 

Spectra Laboratories, Inc. (Spectra), located in Tacoma, Washington, performed laboratory analyses on the 
groundwater samples using the following methods: 

■ Petroleum Hydrocarbons (NWTPH-Dx) by Method NWTPH-Dx; 

■ Gasoline-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Volatile Organic Compounds (VOCs) by Method SW8260C; 

■ Polychlorinated biphenyls (PCBs) by Method SW8082A; 

■ Total Metals by Method EPA 6020A; 

■ Nitrate by Method Systea Easy (1-Reagent); and 

■ Sulfate by Method SM4500-SO4 E. 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.  

Data Package Completeness 

Spectra provided the required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory followed adequate corrective action processes and the identified anomalies were 
discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were accurate and 
complete when submitted to the lab with the exceptions identified below.  

SDG 2015060363: The laboratory noted that for Samples SO-4A-0615, SO-4A-9-0615, and SO-4B-0615 
Method SGT-HEM (TPH) was selected on the COC, whereas Method NWTPH-Dx was selected for the other 
samples. It was determined that Method NWTPH-Dx should have been the method selected on the COC for 
these samples. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
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the time of analysis reflect the concentration present at the time of sample collection. Established holding times 
were met for each analysis. The sample coolers arrived at the laboratory within the appropriate temperatures 
of between 2 and 6 degrees Celsius, with the exception noted below. 

SDG 2015060364: The sample cooler temperature was not recorded at the laboratory; however, the sample 
temperature was recorded at 8.2 degrees Celsius. It was determined through professional judgment that since 
the samples were received by the laboratory the same day they were collected, this temperature should not 
affect the sample analytical results. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but unlikely 
to be found in an environmental sample. Surrogates are used for organic analyses and are added to the 
samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The surrogates 
are added to the samples at a known concentration and percent recoveries are calculated following analysis. 
The surrogate percent recoveries for field samples were within the control limits specified on Table B-2 of the 
QAPP. 

Method, Trip, and Field Blanks 

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. None of the analytes of interest were detected above the reporting limits in the method blanks. 

Trip Blanks 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have cross-contaminated 
other like samples within the transportation process to the laboratory. Two trip blanks were collected (one for 
each cooler): TP1-0615 and TB2-0615. None of the analytes of interest were detected above the reporting 
limits in the trip blanks. 

Field Blanks 

Field blanks are analyzed to provide indication of cross-contamination that may occur from the sampling 
environment. One field blank should be analyzed at a frequency of 1 per 20 field samples collected. There were 
no field blank samples collected during this sampling event. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a particular 
analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a second 
aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From these 
analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) analyses are generally performed for 
organic analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result 
values from the MS and MSD, the relative percent difference (RPD) is calculated. The percent recovery control 
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limits for MS and MSD analyses are specified in Table B-2 of the QAPP, as are the RPD control limits for MS/MSD 
sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever is 
more frequent. The frequency requirements were met for each analysis and the percent recovery and RPD 
values were within the proper control limits, with the following exceptions: 

SDGs 2015060363 and 2015060364: (PCBs) The laboratory performed a MS/MSD sample set on Sample 
MW-1A-0615. The percent recovery for Aroclor 1260 was greater than the control limits in both the MS and 
MSD extracted on June 30, 2015. There were no positive results for this target analyte in the associated field 
sample; therefore, no action was required for these outliers. 

Laboratory Control Samples 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and then 
analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that matrix 
interference is not an issue, the LCS control limits for accuracy are usually more rigorous than for MS/MSD 
analyses. Additionally, data qualification based on LCS analyses would apply to each sample in the associated 
batch, instead of just the parent sample. The percent recovery control limits for LCS analyses are specified in 
Table B-2 of the QAPP.  

One LCS analysis should be performed for every analytical batch or every 20 field samples, whichever is more 
frequent. The frequency requirements were met for each analysis and the percent recovery values were within 
the proper control limits, with the following exception: 

SDGs 2015060363 and 2015060364: (PCBs) The percent recovery for Aroclor 1260 was greater than the 
control limits in the LCS extracted on June 26, 2015. There were no positive results for this target analyte in 
the associated field samples; therefore, no action was required for this outlier. 

Laboratory 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 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. 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. 

Field Duplicates 

In order to assess precision, field duplicate samples are collected and analyzed along with the reviewed sample 
batches. The duplicate samples are analyzed for the same parameters as the associated parent samples. 
Precision is determined by calculating the RPD between each pair of samples. If one or more of the sample 
analytes has a concentration greater than five times the reporting limit for that sample, then the absolute 
difference is used instead of the RPD. The RPD control limits are specified in Table B-2 of the QAPP. 
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SDG 2015060363: One field duplicate sample pair, SO-4A-0615 and SO-4A-9-0615, was submitted with this 
SDG. The precision criteria for the target analytes were met for this sample pair, with the exception of nitrate 
and sulfate. The positive results for these target analytes were qualified as estimated (J) in these samples. 

Instrument Tuning 

Instrument tuning for analyses by gas chromatography/mass spectrometry (GC/MS) are completed to ensure 
that mass resolution, identification, and sensitivity of the analyses are acceptable. Instrument tuning should be 
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 each applicable analysis. 

Initial Calibrations 

The initial calibrations were conducted according to 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 relative standard deviation (%RSD) and relative response factors 
(RRF) values were within the control limits stated in either the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (EPA 2008), with the following exceptions: 

SDGs 2015060363 and 2015060364: (VOCs) The %RSD values for 1,2,4-Trimethylbenzene, 
2-Chloroethyl vinyl Ether, 4-Isopropyltoluene, cis-1,3-Dichloropropene, n-butylbenzene, naphthalene, styrene, 
tert-butylbenzene, and total xylenes were outside the control limits in the initial calibration verification 
performed on May 29, 2015. The reporting limits for these target analytes were qualified as estimated (UJ) in 
Samples MW1A-0615, MW-1B-0615, MW-2A-0615, MW-3A-0615, CO-3A-0615, CO-3B-0615, SO-2A-0615, 
SO-4A-0615, SO-4A-9-0615, SO-4B-0615, TP1-0615, and TB2-0615. 

Continuing Calibrations 

The continuing calibrations were conducted according to 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 factors (RRF) 
values were within the control limits in either the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (EPA 2008), with the following exceptions: 

SDGs 2015060363 and 2015060364: (VOCs) The %D values for 1,2,3-Trichlorobenzene, 
2,2-Dichloropropane, 2-Chlorotoluene, acrolein, bromomethane, iodomethane, and naphthalene were outside 
the control limits in the continuing calibration verification performed on June 15, 2015. The reporting limits for 
these target analytes were qualified as estimated (UJ) in Samples MW1A-0615, MW-1B-0615, MW-2A-0615, 
MW-3A-0615, CO-3A-0615, CO-3B-0615, SO-2A-0615, SO-4A-0615, SO-4A-9-0615, SO-4B-0615, TP1-0615, 
and TB2-0615. 

The %D for vinyl chloride was outside the control limits in the continuing calibration verification performed on 
June 23, 2015. The positive results and reporting limits for this target analyte were qualified as estimated (J/UJ) 
in Samples MW1A-0615, MW-1B-0615, MW-2A-0615, MW-3A-0615, CO-3A-0615, CO-3B-0615, SO-2A-0615, 
SO-4A-0615, SO-4A-9-0615, SO-4B-0615, TP1-0615, and TB2-0615. 
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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.  

Miscellaneous 

Table B-2 of the QAPP: The recovery limits and RPDs listed in Table B-2 are from 2009 (see footnote 2 in QAPP). 
Table 2 below lists the current recovery limits and RPDs obtained from Spectra on August 11, 2015. 

TABLE 2. CURRENT RECOVERY LIMITS AND RPDS 

Analyte 
Analytical 
Method 

LCS 
%Recovery 

Limits 

MS 
%Recovery 

Limits 

Sample 
Surrogate 
%Recovery 

Limits 

MS/MSD, or 
Laboratory 

Duplicate RPD 
Limits (%) 

Field 
Duplicate 

RPD Limits 

Total Metals EPA 6020A 80-120 75-125 NA ≤20 ≤30 

TPH – Diesel NWTPH-Dx 71-125 71-125 50-150 ≤20 ≤30 

TPH – Gasoline NWTPH-Gx 68-124 68-124 50-150 ≤30 ≤30 

PCBs SW8082A 42-130 42-130 51-118 ≤30 ≤30 

VOCs SW8260C 49-155 50-165 92-142 ≤25 ≤30 

1,1-Dichloroethene SW8260C 49-155 50-165 -- ≤25 ≤30 

Benzene SW8260C 88-120 80-126 -- ≤25 ≤30 

Trichloroethene SW8260C 81-117 75-126 -- ≤25 ≤30 

Toluene SW8260C 93-122 74-123 -- ≤25 ≤30 

Chlorobenzene SW8260C 96-129 76-130 -- ≤25 ≤30 

Dibromofluoromethane (Surr) SW8260C -- -- 104-142 -- -- 

1,4-Difluorobenzene d-4 (Surr) SW8260C -- -- 92-131 -- -- 

Toluene d-8 (Surr) SW8260C -- -- 92-120 -- -- 

4-Bromofluorobenzene (Surr) SW8260C -- -- 110-128 -- -- 

SDGs 2015060363 and 2015060364: (NWTPH-Dx) The laboratory performed a MS/MSD analyses instead of 
a laboratory duplicate as stated in Table B-5 of the QAPP and in Analytical Methods for Petroleum Hydrocarbons 
(Ecology 1997). See lab report case narrative for details. 

SDGs 2015060363 and 2015060364: (Nitrate and Sulfate) 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. These methods are outdated. The Method Systea Easy (1-Reagent) was used for nitrate and the 
Method SM4500-SO4 E was used for sulfate per the Code of Federal Regulations (CFR) Title 40, Chapter I, 
Subchapter D, Part 136 - Guidelines Establishing Test Procedures for the Analysis of Pollutants. 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, with the following qualifications listed below in Table 3. 
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TABLE 3. SUMMARY OF QUALIFIED SAMPLES 

Analyte 

Sample ID Reason 

M
W

-1
A

-0
61

5 

M
W

-1
B

-0
61

5 

M
W

-2
A

-0
61

5 

M
W

-3
A

-0
61

5 

C
O

-3
A

-0
61

5 

C
O

-3
B

-0
61

5 

SO
-2

A
-0

61
5 

SO
-4

A
-0

61
5 

SO
-4

A
-9

-0
61

5 

SO
-4

B
-0

61
5 

TP
1-

06
15

 

TB
2-

06
15

 

IC
A

L 
%

R
SD

 

C
C

A
L 

%
D

 

FD
 P

re
ci

si
on

 

1,2,3-Trichlorobenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

1,2,4-Trimethylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

2,2-Dichloropropane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

2-Chlorotoluene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

2-Chloroethyl vinyl Ether UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

4-Isopropyltoluene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Acrolein UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

Bromomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

cis-1,3-Dichloropropene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Iodomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X  

n-butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Naphthalene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X  

Nitrate -- -- -- -- -- -- -- J J -- -- --   X 

Sulfate -- -- -- -- -- -- -- J J -- -- --   X 

Styrene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Tert-butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Total Xylenes UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X   

Vinyl chloride UJ UJ UJ UJ UJ UJ UJ J J UJ UJ UJ  X  

Notes: 
ICAL – Initial Calibration;    CCAL – Continuing Calibration;    FD – Field Duplicate 
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 Data Validation Report 
1101 Fawcett Avenue, Suite 200, Tacoma, Washington 98402, Telephone: 253.383.4940, Fax: 253.383.4923 www.geoengineers.com 

Date: November 21, 2015 

File: 19482-002-00 

Subject: PRS Hazardous Waste Disposal Facility Groundwater Monitoring,  
Second Quarter (September) 2015 Groundwater Samples 

This report documents the results of a United States Environmental Protection Agency (EPA)-defined Stage 2B 
data validation (EPA Document 540-R-08-005; EPA 2009) of analytical data from the analyses of groundwater 
samples collected as part of the September 2015 second quarter sampling event, and the associated 
laboratory and field quality control (QC) samples. The samples were obtained from the PRS Group, Inc. (PRS) 
facility located at 3003 Taylor Way in Tacoma, Washington 

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with EPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) and Inorganic 
Superfund Data Review (EPA 2010) (National Functional Guidelines) to determine if the laboratory analytical 
results meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits below 
applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with the Quality Assurance Project Plan (QAPP) (Appendix B of Exhibit C, Groundwater Monitoring 
Plan [PRS 2015]), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method, Trip, and Field Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples 

■ Laboratory/Field Duplicates 

■ Instrument Tuning 

■ Initial Calibrations 

■ Continuing Calibrations 

■ Reporting Limits 

■ Miscellaneous 

VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery group (SDG) listed below in Table 1. 
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TABLE 1. SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

2015090231 MW-1A-150908, MW-1B-150908, MW-2A-150908, MW-3A-150909, CO-3A-150909, 
CO-3B-150909, SO-2A-150909, SO-4A-150908, SO-4B-150908, TB-1-150909 

CHEMICAL ANALYSIS PERFORMED 

Spectra Laboratories, Inc. (Spectra), located in Tacoma, Washington, performed laboratory analyses on the 
groundwater samples using the following methods: 

■ Gasoline-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Diesel- and Heavy Oil-Range Hydrocarbons (NWTPH-Dx) by Method NWTPH-Dx; 

■ Volatile Organic Compounds (VOCs) by Method SW8260C; 

■ Polychlorinated biphenyls (PCBs) by Method SW8082A; 

■ Total Metals by Method EPA 6020A; 

■ Nitrate by Method Systea Easy (1-Reagent); and 

■ Sulfate by Method SM4500-SO4 E. 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.  

Data Package Completeness 

Spectra provided the required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory followed adequate corrective action processes and the identified anomalies were 
discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were accurate and 
complete when submitted to the lab. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding times 
were met for each analysis. The sample cooler arrived at the laboratory outside the appropriate temperatures 
of between two and six degrees Celsius. The out-of-compliance temperature is detailed below. 

SDG 2015090231: The sample cooler temperature recorded at the laboratory was 10.4 degrees Celsius. The 
samples collected on September 8, 2015 were preserved on ice during sample collection and then stored in 
the GeoEngineers field refrigerator overnight. After sample collection was completed on September 9, 2015, 
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all samples were placed in the sample cooler, preserved on ice, and delivered to the laboratory. It was 
determined through professional judgment that since the samples collected on September 8, 2015 were 
properly preserved and the samples collected on September 9, 2015 were received by the laboratory the same 
day they were collected, this temperature should not affect the sample analytical results. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but unlikely 
to be found in an environmental sample. Surrogates are used for organic analyses and are added to the 
samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The surrogates 
are added to the samples at a known concentration and percent recoveries are calculated following analysis. 
The surrogate percent recoveries for field samples were within the control limits specified on Table B-2 of the 
QAPP. 

Method, Trip, and Field Blanks 

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. None of the analytes of interest were detected above the reporting limits in the method blanks. 

Trip Blanks 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have cross-contaminated 
other like samples within the transportation process to the laboratory. One trip blank was collected: TB-1-
150909. None of the analytes of interest were detected above the reporting limits in the trip blank. 

Field Blanks 

Field blanks are analyzed to provide indication of cross-contamination that may occur from the sampling 
environment. One field blank should be analyzed at a frequency of 1 per 20 field samples collected. There were 
no field blank samples collected during this sampling event. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a particular 
analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a second 
aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From these 
analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) analyses are generally performed for 
organic analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result 
values from the MS and MSD, the relative percent difference (RPD) is calculated. The percent recovery control 
limits for MS and MSD analyses are specified in Table B-2 of the QAPP, as are the RPD control limits for MS/MSD 
sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever is 
more frequent. The frequency requirements were met for each analysis and the percent recovery and RPD 
values were within the proper control limits, with the following exception: 
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SDG 2015090231: (NWTPH-Dx) The laboratory performed an MS/MSD sample set on Sample MW-1A-150908. 
The RPD value for diesel-range hydrocarbons was greater than the control limit in the MS/MSD extracted on 
September 11, 2015. There were no positive results for this target analyte in the associated field sample; 
therefore, no action was required for this outlier. 

Laboratory Control Samples 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and then 
analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that matrix 
interference is not an issue, the LCS control limits for accuracy are usually more rigorous than for MS/MSD 
analyses. Additionally, data qualification based on LCS analyses would apply to each sample in the associated 
batch, instead of just the parent sample. The percent recovery control limits for LCS analyses are specified in 
Table B-2 of the QAPP.  

One LCS analysis should be performed for every analytical batch or every 20 field samples, whichever is more 
frequent. The frequency requirements were met for each analysis and the percent recovery values were within 
the proper control limits. 

Laboratory 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 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. 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. 

Field Duplicates 

In order to assess precision, field duplicate samples are collected and analyzed along with the reviewed sample 
batches. The duplicate samples are analyzed for the same parameters as the associated parent samples. 
Precision is determined by calculating the RPD between each pair of samples. If one or more of the sample 
analytes has a concentration greater than five times the reporting limit for that sample, then the absolute 
difference is used instead of the RPD. The RPD control limits are specified in Table B-2 of the QAPP. 

There were no field duplicate samples collected during this sampling event. 

Instrument Tuning 

Instrument tuning for analyses by gas chromatography/mass spectrometry (GC/MS) are completed to ensure 
that mass resolution, identification, and sensitivity of the analyses are acceptable. Instrument tuning should be 
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 each applicable analysis. 

Initial Calibrations 

The initial calibrations were conducted according to 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 relative standard deviation (%RSD) and relative response factors 
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(RRF) values were within the control limits stated in the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (EPA 2008), with the following exceptions:  

SDG 2015090231: (VOCs) The %RSD values for 1,1,2,2-Tetrachloroethane, 1,2,3-Trichlorobenzene, 
1,2,4-Trichlorobenzene, 1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene, 2-Chloroethyl vinyl Ether, 
4-Isopropyltoluene, ethylbenzene, iodomethane, n-Butylbenzene, naphthalene, sec-Butylbenzene, styrene, 
tert-Butylbenzene, total xylenes, and vinyl acetate were outside the control limits in the initial calibration 
verification performed on September 22, 2015. The reporting limits for these target analytes were qualified as 
estimated (UJ) in Samples MW-1A-150908, MW-1B-150908, MW-2A-150908, MW-3A-150909, 
CO-3A-150909, CO-3B-150909, SO-2A-150909, SO-4A-150908, SO-4B-150908, and TB-1-150909. 

Continuing Calibrations 

The continuing calibrations were conducted according to 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 factors (RRF) 
values were within the control limits in the EPA Contract Laboratory Program National Functional Guidelines for 
Organic Data Review (EPA 2008), with the following exceptions: 

SDG 2015090231: (VOCs) The %D values for 4-Isopropyltoluene, bromomethane, hexachlorobutadiene, 
naphthalene, styrene, tert-Butylbenzene, total xylenes, and vinyl acetate were outside the control limits in the 
continuing calibration verification performed on September 23, 2015. The reporting limits for these target 
analytes were qualified as estimated (UJ) in Samples MW-1A-150908, MW-1B-150908, MW-2A-150908, 
MW-3A-150909, CO-3A-150909, CO-3B-150909, SO-2A-150909, SO-4A-150908, SO-4B-150908, and 
TB-1-150909. 

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.  

Miscellaneous 

Table B-2 of the QAPP: The recovery limits and RPDs listed in Table B-2 are from 2009 (see footnote 2 in QAPP). 
Table 2 below lists the current recovery limits and RPDs obtained from Spectra on November 19, 2015. 

TABLE 2. CURRENT RECOVERY LIMITS AND RPDS 

Analyte 
Analytical 
Method 

LCS 
%Recover
y Limits 

MS 
%Recovery 

Limits 

Sample 
Surrogate 
%Recovery 

Limits 

MS/MSD, or 
Laboratory 

Duplicate RPD 
Limits (%) 

Field 
Duplicate 

RPD 
Limits 

Total Metals EPA 6020A 80-120 75-125 NA ≤20 ≤30 

TPH – Diesel NWTPH-Dx 43-122 43-122 50-150 ≤20 ≤30 

TPH – Gasoline NWTPH-Gx 70-124 70-124 50-150 ≤30 ≤30 

PCBs SW8082A 45-130 45-130 44-110 ≤30 ≤30 

VOCs SW8260C 56-153 39-159 65-154 ≤25 ≤30 

1,1-Dichloroethene SW8260C 56-153 39-155 -- ≤25 ≤30 

Benzene SW8260C 66-150 66-159 -- ≤25 ≤30 
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Analyte 
Analytical 
Method 

LCS 
%Recover
y Limits 

MS 
%Recovery 

Limits 

Sample 
Surrogate 
%Recovery 

Limits 

MS/MSD, or 
Laboratory 

Duplicate RPD 
Limits (%) 

Field 
Duplicate 

RPD 
Limits 

Trichloroethene SW8260C 77-121 60-139 -- ≤25 ≤30 

Toluene SW8260C 71-125 63-129 -- ≤25 ≤30 

Chlorobenzene SW8260C 81-127 72-127 -- ≤25 ≤30 

Dibromofluoromethane 
(Surr) SW8260C -- -- 95-154 -- -- 

1,2-Dichloroethane d-4 
(Surr) SW8260C -- -- 69-151 -- -- 

Toluene d-8 (Surr) SW8260C -- -- 65-111 -- -- 

4-Bromofluorobenzene 
(Surr) SW8260C -- -- 77-117 -- -- 

SDG 2015090231: (NWTPH-Dx) The laboratory performed a MS/MSD analyses instead of a laboratory 
duplicate as stated in Table B-5 of the QAPP and in Analytical Methods for Petroleum Hydrocarbons 
(Ecology 1997). See lab report case narrative for details. 

SDG 2015090231: (VOCs) The requested analysis method in Table 1 of the Groundwater Monitoring Plan 
(PRS 2015) for VOCs is Method SW8260B. This method is outdated. The Method SW8260C was used for VOC 
analysis. This is the most current revision to the method and approved by EPA. 

SDG 2015090231: (Nitrate and Sulfate) 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. These 
methods are outdated. The Method Systea Easy (1-Reagent) was used for nitrate and the Method SM4500-
SO4 E was used for sulfate per the Code of Federal Regulations (CFR) Title 40, Chapter I, Subchapter D, Part 
136 - Guidelines Establishing Test Procedures for the Analysis of Pollutants. 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. Precision was 
acceptable, as demonstrated by the MS/MSD and laboratory duplicate RPD values, with the exception noted 
above.  

The data are acceptable for the intended use, with the following qualifications listed below in Table 3. 
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TABLE 3. SUMMARY OF QUALIFIED SAMPLES 

Analyte 

Sample ID Reason 

M
W

-1
A

-1
50

90
8 

M
W

-1
B

-1
50

90
8 

M
W

-2
A

-1
50

90
8 

M
W

-3
A

-1
50

90
9 

C
O

 3
A

 1
50

90
9 

C
O

-3
B

-1
50

90
9 

SO
-2

A
-1

50
90

9 

SO
-4

A
-1

50
90

8 

SO
-4

B
-1

50
90

8 

TB
-1

-1
50

90
9 

IC
A

L 
%

R
SD

 

C
C

A
L 

%
D

 

1,1,2,2-Tetrachloroethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

1,2,3-Trichlorobenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

1,2,4-Trichlorobenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

1,2,4-Trimethylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

1,3,5-Trimethylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

2-Chloroethyl vinyl Ether UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

4-Isopropyltoluene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X 

Bromomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X 

Ethylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

Hexachlorobutadiene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ  X 

Iodomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

n-Butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

Naphthalene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X 

sec-Butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X  

Styrene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X 

tert-Butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X 

Total xylenes UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ X X 

Vinyl acetate UJ UJ UJ UJ UJ UJ UJ J UJ UJ X X 

Notes: 
ICAL – Initial Calibration;    CCAL – Continuing Calibration 

REFERENCES 

U.S. Environmental Protection Agency (EPA). “Guidance for Labeling Externally Validated Laboratory Analytical 
Data for Superfund Use,” EPA-540-R-08-005. January 2009. 

U.S. Environmental Protection Agency (EPA). “Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review,” EPA-540-R-08-01. June 2008. 

U.S. Environmental Protection Agency (EPA). “Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review,” EPA-540-R-10-011. January 2010. 

PRS Group, Inc., “Exhibit C, Groundwater Monitoring Plan.” May 20, 2015. 

Washington State Department of Ecology (Ecology). “Analytical Method for Petroleum Hydrocarbons.” 
Publication No. ECY 97-602. June 1997. 

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy of the 
original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record. 



 
File No. 19482-002-00 

 Data Validation Report 
1101 Fawcett Avenue, Suite 200, Tacoma, Washington 98402, Telephone: 253.383.4940, Fax: 253.383.4923 www.geoengineers.com 

Date: February 22, 2016 

File: 19482-002-00 

Subject: PRS Hazardous Waste Disposal Facility Groundwater Monitoring,  
Third Quarter (December) 2015 Groundwater Samples 

This report documents the results of a United States Environmental Protection Agency (EPA)-defined Stage 2B 
data validation (EPA Document 540-R-08-005; EPA 2009) of analytical data from the analyses of groundwater 
samples collected as part of the December 2015 third quarter sampling event, and the associated laboratory 
and field quality control (QC) samples. The samples were obtained from the PRS Group, Inc. (PRS) facility 
located at 3003 Taylor Way in Tacoma, Washington. 

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with EPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) and Inorganic 
Superfund Data Review (EPA 2010) (National Functional Guidelines) to determine if the laboratory analytical 
results meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with the Quality Assurance Project Plan (QAPP) (Appendix B of Exhibit C, Groundwater Monitoring 
Plan [PRS 2015]), the data validation included review of the following QC elements:  

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method, Trip, Field, and Rinsate Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples 

■ Laboratory/Field Duplicates 

■ Instrument Tuning 

■ Initial Calibrations 

■ Continuing Calibrations 

■ Reporting Limits 

■ Miscellaneous 
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VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery group (SDG) listed below in Table 1. 

TABLE 1. SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

2015120354 

MW-1A-121115, MW-1B-121115, MW-2A-121115, MW-3A-121115, CO-3A-121015, CO-
3B-121015, SO-2A-121015, SO-4A-121015, SO-4A-9-121015, SO-4B-121015, Field 
Blank #1-121115, Rinsate Blank #1-121115, Trip Blank #1-121115, Trip Blank #2-
121115, Trip Blank #3-121115, Trip Blank #4-121115, Trip Blank #5-121115 

CHEMICAL ANALYSIS PERFORMED 

Spectra Laboratories, Inc. (Spectra), located in Tacoma, Washington, performed laboratory analyses on the 
groundwater samples using the following methods: 

■ Gasoline-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Diesel- and Heavy Oil-Range Hydrocarbons (NWTPH-Dx) by Method NWTPH-Dx; 

■ Volatile Organic Compounds (VOCs) by Method SW8260C; 

■ Polychlorinated biphenyls (PCBs) by Method SW8082A; 

■ Total Metals by Method EPA 6020A; 

■ Nitrate by Method Systea Easy (1-Reagent); and 

■ Sulfate by Method SM4500-SO4 E. 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.  

Data Package Completeness 

Spectra provided the required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory followed adequate corrective action processes and the identified anomalies were 
discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were accurate and 
complete when submitted to the lab. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding times 
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were met for each analysis. The sample cooler arrived at the laboratory outside the appropriate temperatures 
of between 2 and 6 degrees Celsius. The out-of-compliance temperature is detailed below. 

SDG 2015120354: The sample cooler temperature recorded at the laboratory was 1.9 degrees Celsius. It was 
determined through professional judgment that since the samples were not frozen, this temperature should 
not affect the sample analytical results. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but unlikely 
to be found in an environmental sample. Surrogates are used for organic analyses and are added to the 
samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The surrogates 
are added to the samples at a known concentration and percent recoveries are calculated following analysis. 
The surrogate percent recoveries for field samples were within the control limits specified on Table B-2 of the 
QAPP.  

Method, Trip, Field, and Rinsate Blanks 

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. None of the analytes of interest were detected above the reporting limits in the method blanks. 

Trip Blanks 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have cross-contaminated 
other like samples within the transportation process to the laboratory. Five (5) trip blanks were collected: Trip 
Blank #1-121115, Trip Blank #2-121115, Trip Blank #3-121115, Trip Blank #4 121115, and Trip Blank #5-
121115. None of the analytes of interest were detected above the reporting limits in the trip blanks. 

Field Blanks 

Field blanks are analyzed to provide indication of cross-contamination that may occur from the sampling 
environment. One field blank should be analyzed at a frequency of 1 per 20 field samples collected. One field 
blank was collected: Field Blank #1-121115. None of the analytes of interest were detected above the reporting 
limits in the field blank.  

Rinsate Blanks 

Equipment rinsate blanks are analyzed to provide an indication as to whether field decontamination and 
sampling procedures effectively prevent cross-contamination in field activities. One rinsate blank should be 
analyzed at a frequency of 1 per 20 field samples collected. One rinsate blank was collected: Rinsate Blank #1-
121115. None of the analytes of interest were detected above the reporting limits in the rinsate blank. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a particular 
analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a second 
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aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From these 
analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) analyses are generally performed for 
organic analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result 
values from the MS and MSD, the relative percent difference (RPD) is calculated. The percent recovery control 
limits for MS and MSD analyses are specified in Table B-2 of the QAPP, as are the RPD control limits for MS/MSD 
sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever is 
more frequent. The frequency requirements were met for each analysis and the percent recovery and RPD 
values were within the proper control limits. 

Laboratory Control Samples 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and then 
analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that matrix 
interference is not an issue, the LCS control limits for accuracy are usually more rigorous than for MS/MSD 
analyses. Additionally, data qualification based on LCS analyses would apply to each sample in the associated 
batch, instead of just the parent sample. The percent recovery control limits for LCS analyses are specified in 
Table B-2 of the QAPP.  

One LCS analysis should be performed for every analytical batch or every 20 field samples, whichever is more 
frequent. The frequency requirements were met for each analysis and the percent recovery values were within 
the proper control limits, with the following exception: 

SDG 2015120354: (NWTPH-Dx) The laboratory performed an LCS extracted on December 19, 2015. There was 
an equipment malfunction that caused the percent recovery for diesel-range hydrocarbons to fall outside the 
control limits. The malfunction was isolated to the LCS alone. Since the LCS analysis does not provide useful 
information in determining accuracy in the associated field samples, no qualification of the data was required. 

Laboratory 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 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. 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. 

Field Duplicates 

In order to assess precision, field duplicate samples are collected and analyzed along with the reviewed sample 
batches. The duplicate samples are analyzed for the same parameters as the associated parent samples. 
Precision is determined by calculating the RPD between each pair of samples. If one or more of the sample 
analytes has a concentration greater than five times the reporting limit for that sample, then the absolute 
difference is used instead of the RPD. The RPD control limits are specified in Table B-2 of the QAPP. 
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One field duplicate should be collected and analyzed for every 20 field samples or one per sampling event, 
whichever is greater. Field duplicates were analyzed at the proper frequency and the precision assessment is 
detailed below. 

SDG 2015120354: One field duplicate sample pair, SO-4A-121015 and SO-4A-9-121015, was submitted with 
this SDG. The precision criteria for all target analytes were met for this sample pair. 

Instrument Tuning 

Instrument tuning for analyses by gas chromatography/mass spectrometry (GC/MS) are completed to ensure 
that mass resolution, identification, and sensitivity of the analyses are acceptable. Instrument tuning should be 
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 each applicable analysis. 

Initial Calibrations 

The initial calibrations were conducted according to 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%. For organic analyses, the percent relative standard deviation (%RSD) and relative response factors (RRF) 
values were within the control limits stated in the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (EPA 2008), with the following exceptions: 

SDG 2015120354: (VOCs) The %RSD for 2-Chloroethyl vinyl Ether was outside the control limits in the initial 
calibration verification performed on December 22, 2015. The reporting limits for this target analyte were 
qualified as estimated (UJ) in Samples MW-1A-121115, MW-1B-121115, MW-2A-121115, MW-3A-121115, 
CO-3A-121015, CO-3B-121015, SO-2A-121015, SO-4A-121015, SO-4A-9-121015, SO-4B-121015, Field Blank 
#1-121115, Rinsate Blank #1-121115, Trip Blank #1-121115, Trip Blank #2-121115, Trip Blank #3-121115, 
Trip Blank #4 121115, and Trip Blank #5-121115. 

Continuing Calibrations 

The continuing calibrations were conducted according to 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 factors (RRF) 
values were within the control limits in the EPA Contract Laboratory Program National Functional Guidelines for 
Organic Data Review (EPA 2008), with the following exceptions: 

SDG 2015120354: (VOCs) The %D for hexachlorobutadiene was outside the control limits in the continuing 
calibration verification performed on December 22, 2015. The reporting limits for this target analyte were 
qualified as estimated (UJ) in Samples MW-1A-121115, MW-1B-121115, MW-2A-121115, MW-3A-121115, 
CO-3A-121015, CO-3B-121015, SO-2A-121015, SO-4A-121015, SO-4A-9-121015, SO-4B-121015, Field Blank 
#1-121115, Rinsate Blank #1-121115, Trip Blank #1-121115, Trip Blank #2-121115, Trip Blank #3-121115, 
Trip Blank #4 121115, and Trip Blank #5-121115.  

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.  
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Miscellaneous 

Table B-2 of the QAPP: The recovery limits and RPDs listed in Table B-2 are from 2009 (see Footnote 2 in QAPP). 
Table 2 below lists the current recovery limits and RPDs obtained from Spectra on November 19, 2015. 

TABLE 2. CURRENT RECOVERY LIMITS AND RPDS 

Analyte 
Analytical 
Method 

LCS 
%Recovery 

Limits 

MS 
%Recovery 

Limits 

Sample 
Surrogate 
%Recovery 

Limits 

MS/MSD, or 
Laboratory 
Duplicate 

RPD Limits 
(%) 

Field 
Duplicate 

RPD Limits 

Total Metals EPA 6020A 80-120 75-125 NA ≤20 ≤30 

TPH – Diesel NWTPH-Dx 43-122 43-122 50-150 ≤20 ≤30 

TPH – Gasoline NWTPH-Gx 70-124 70-124 50-150 ≤30 ≤30 

PCBs SW8082A 45-130 45-130 44-110 ≤30 ≤30 

VOCs SW8260C 56-153 39-159 65-154 ≤25 ≤30 

1,1-Dichloroethene SW8260C 56-153 39-155 -- ≤25 ≤30 

Benzene SW8260C 66-150 66-159 -- ≤25 ≤30 

Trichloroethene SW8260C 77-121 60-139 -- ≤25 ≤30 

Toluene SW8260C 71-125 63-129 -- ≤25 ≤30 

Chlorobenzene SW8260C 81-127 72-127 -- ≤25 ≤30 

Dibromofluoromethane 
(Surr) SW8260C -- -- 95-154 -- -- 

1,2-Dichloroethane d-4 
(Surr) SW8260C -- -- 69-151 -- -- 

Toluene d-8 (Surr) SW8260C -- -- 65-111 -- -- 

4-Bromofluorobenzene 
(Surr) SW8260C -- -- 77-117 -- -- 

SDG 2015120354: (NWTPH-Dx) The laboratory performed a MS/MSD analyses instead of a laboratory 
duplicate as stated in Table B-5 of the QAPP and in Analytical Methods for Petroleum Hydrocarbons 
(Ecology 1997). See lab report case narrative for details. 

SDG 2015120354: (VOCs) The requested analysis method in Table 1 of the Groundwater Monitoring Plan (PRS 
2015) for VOCs is Method SW8260B. This method is outdated. The Method SW8260C was used for VOC 
analysis. This is the most current revision to the method and approved by the EPA. 

SDG 2015120354: (Nitrate and Sulfate) 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. These 
methods are outdated. The Method Systea Easy (1-Reagent) was used for nitrate and the Method SM4500-
SO4 E was used for sulfate per the Code of Federal Regulations (CFR) Title 40, Chapter I, Subchapter D, Part 
136 - Guidelines Establishing Test Procedures for the Analysis of Pollutants. These methods supersede the 
requested analysis methods. 
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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. Precision was 
acceptable, as demonstrated by the MS/MSD and laboratory/field duplicate RPD values.  

The data are acceptable for the intended use, with the following qualifications listed below in Table 3. 

TABLE 3. SUMMARY OF QUALIFIED SAMPLES 

Sample ID Analyte Qualifier Reason 

MW-1A-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

MW-1B-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

MW-2A-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

MW-3A-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

CO-3A-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

CO-3B-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

SO-2A-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

SO-4A-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

SO-4A-9-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

SO-4B-121015 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Field Blank #1-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Rinsate Blank #1-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Trip Blank #1-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Trip Blank #2-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Trip Blank #3-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Trip Blank #4 121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 

Trip Blank #5-121115 
2-Chloroethyl vinyl Ether 
Hexachlorobutadiene 

UJ 
UJ 

Initial Calibration %RSD Recovery 
Continuing Calibration %D Recovery 
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 Data Validation Report 
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Date: April 1, 2016 

File: 19482-002-00 

Subject: PRS Hazardous Waste Disposal Facility Groundwater Monitoring,  
Fourth Quarter (March) 2016 Groundwater Samples 

This report documents the results of a United States Environmental Protection Agency (EPA)-defined Stage 2B 
data validation (EPA Document 540-R-08-005; EPA 2009) of analytical data from the analyses of groundwater 
samples collected as part of the March 2016 fourth quarter sampling event, and the associated laboratory and 
field quality control (QC) samples. The samples were obtained from the PRS Group, Inc. (PRS) facility located at 
3003 Taylor Way in Tacoma, Washington. 

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with EPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008) and Inorganic 
Superfund Data Review (EPA 2010) (National Functional Guidelines) to determine if the laboratory analytical 
results meet the project objectives and are usable for their intended purpose. Data usability was assessed by 
determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits below 
applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with the Quality Assurance Project Plan (QAPP) (Appendix B of Exhibit C, Groundwater Monitoring 
Plan [PRS 2015]), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method, Trip, Field, and Rinsate Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples 

■ Laboratory/Field Duplicates 

■ Instrument Tuning 

■ Initial Calibrations 

■ Continuing Calibrations 

■ Reporting Limits 

■ Miscellaneous 
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VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery group (SDG) listed below in Table 1. 

TABLE 1. SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

2016030273 

MW-1A-030916, MW-1B-030916, MW-2A-030916, MW-3A-030916, CO-3A-030816, 
CO-3B-030816, CO-3B-9-030816, SO-2A-030816, SO-4A-030816, SO-4B-030816, 
Field Blank #1-030916, Rinsate Blank #1-030916, Trip Blank #1-030916, Trip Blank 
#2-030916, Trip Blank #3-030916, Trip Blank #4-030916 

CHEMICAL ANALYSIS PERFORMED 

Spectra Laboratories, Inc. (Spectra), located in Tacoma, Washington, performed laboratory analyses on the 
groundwater samples using the following methods: 

■ Gasoline-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Diesel- and Heavy Oil-Range Hydrocarbons (NWTPH-Dx) by Method NWTPH-Dx; 

■ Volatile Organic Compounds (VOCs) by Method SW8260C; 

■ Polychlorinated biphenyls (PCBs) by Method SW8082A; 

■ Total Metals by Method EPA6020A; 

■ Nitrate by Method Systea Easy (1-Reagent); and 

■ Sulfate by Method SM4500-SO4 E. 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.  

Data Package Completeness 

Spectra provided the required deliverables for the data validation according to the National Functional 
Guidelines. The laboratory followed adequate corrective action processes and the identified anomalies were 
discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were accurate and 
complete when submitted to the lab. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding times 
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were met for each analysis. The sample cooler arrived at the laboratory outside the appropriate temperatures 
of between 2 and 6 degrees Celsius. The out-of-compliance temperature is detailed below. 

SDG 2016030273: The sample cooler temperature recorded at the laboratory was 0.7 degrees Celsius. It was 
determined through professional judgment that since the samples were not frozen, this temperature should 
not affect the sample analytical results. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but unlikely 
to be found in an environmental sample. Surrogates are used for organic analyses and are added to the 
samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The surrogates 
are added to the samples at a known concentration and percent recoveries are calculated following analysis. 
The surrogate percent recoveries for field samples were within the control limits specified on Table B-2 of the 
QAPP, with the following exceptions: 

SDG 2016030273: (NWTPH-Gx) The percent recovery for 4-Bromofluorobenzene was greater than the control 
limits in Samples SO-4A-030816 and SO-4B-030816. The positive result for gasoline-range hydrocarbons was 
qualified as estimated (J) in Sample SO-4A-030816. There were no positive results for gasoline-range 
hydrocarbons in Sample SO-4B-030816; therefore, no qualification was required. 

SDG 2016030273: (VOCs) The percent recovery for 4-Bromofluorobenzene was greater than the control limits 
in Samples SO-4A-030816 and SO-4B-030816; however, the samples were spiked with three additional 
surrogates, each within their respective control limits. For this reason, no action was required. 

Method, Trip, Field, and Rinsate Blanks 

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. None of the analytes of interest were detected above the reporting limits in the method blanks, with 
the following exceptions: 

SDG 2016030273: (VOCs) There were positive results for 1,2,4-Trichlorobenzene and hexachlorobutadiene 
detected in the method blank extracted on March 13, 2016. There were no positive results for these target 
analytes in the associated field samples; therefore, no qualification was required. 

Trip Blanks 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have cross-contaminated 
other like samples within the transportation process to the laboratory. Four (4) trip blanks were collected: Trip 
Blank #1-030916, Trip Blank #2-030916, Trip Blank #3-030916, and Trip Blank #4-030916. None of the 
analytes of interest were detected above the reporting limits in the trip blanks. 
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Field Blanks 

Field blanks are analyzed to provide indication of cross-contamination that may occur from the sampling 
environment. One field blank should be analyzed at a frequency of 1 per 20 field samples collected. One field 
blank was collected: Field Blank #1-030916. None of the analytes of interest were detected above the reporting 
limits in the field blank, with the following exception: 

SDG 2016030273: (Metals) There was a positive result for arsenic detected in the field blank collected on 
March 9, 2016. The positive results for arsenic were qualified as non-detected (U) in Samples MW-1B-030916, 
SO-2A-030816, and Rinsate Blank #1-030916. The positive results in Samples MW-1A-030916, MW-2A-
030916, MW-3A-030916, CO-3A-030816, CO-3B-030816, CO-3B-9-030816, SO-4A-030816, and SO-4B-
030816 were greater than 10X the concentration in the field blank for this target analyte; therefore, no 
qualification was required. 

In cases were target analytes are qualified as non-detected because of blank contamination, the new reporting 
limit is elevated to the level of the former concentration reported in the sample. 

Rinsate Blanks 

Equipment rinsate blanks are analyzed to provide an indication as to whether field decontamination and 
sampling procedures effectively prevent cross-contamination in field activities. One rinsate blank should be 
analyzed at a frequency of 1 per 20 field samples collected. One rinsate blank was collected: Rinsate Blank #1-
030916. None of the analytes of interest were detected above the reporting limits in the rinsate blank, with the 
following exception: 

SDG 2016030273: (Metals) There was a positive result for arsenic detected in the rinsate blank collected on 
March 9, 2016. The positive result for arsenic was qualified as non-detected due to field blank contamination 
(see ‘Field Blanks’ section). 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a particular 
analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the associated batch, 
known as the parent sample. One aliquot of the sample is analyzed in the normal manner and then a second 
aliquot of the sample is spiked with a known amount of analyte concentration and analyzed. From these 
analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) analyses are generally performed for 
organic analyses as a precision check and analyzed in the same sequence as a matrix spike. Using the result 
values from the MS and MSD, the relative percent difference (RPD) is calculated. The percent recovery control 
limits for MS and MSD analyses are specified in Table B-2 of the QAPP, as are the RPD control limits for MS/MSD 
sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, whichever is 
more frequent. The frequency requirements were met for each analysis and the percent recovery and RPD 
values were within the proper control limits. 

  



April 1, 2016 
Page 5 

 
File No. 19482-002-00 

Laboratory Control Samples 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and then 
analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that matrix 
interference is not an issue, the LCS control limits for accuracy are usually more rigorous than for MS/MSD 
analyses. Additionally, data qualification based on LCS analyses would apply to each sample in the associated 
batch, instead of just the parent sample. The percent recovery control limits for LCS analyses are specified in 
Table B-2 of the QAPP.  

One LCS analysis should be performed for every analytical batch or every 20 field samples, whichever is more 
frequent. The frequency requirements were met for each analysis and the percent recovery values were within 
the proper control limits. 

Laboratory 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 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. 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. 

Field Duplicates 

In order to assess precision, field duplicate samples are collected and analyzed along with the reviewed sample 
batches. The duplicate samples are analyzed for the same parameters as the associated parent samples. 
Precision is determined by calculating the RPD between each pair of samples. If one or more of the sample 
analytes has a concentration greater than five times the reporting limit for that sample, then the absolute 
difference is used instead of the RPD. The RPD control limits are specified in Table B-2 of the QAPP. 

One field duplicate should be collected and analyzed for every 20 field samples or one per sampling event, 
whichever is greater. Field duplicates were analyzed at the proper frequency and the precision assessment is 
detailed below. 

SDG 2016030273: One field duplicate sample pair, CO-3B-030816 and CO-3B-9-030816, was submitted with 
this SDG. The precision criteria for all target analytes were met for this sample pair. 

Instrument Tuning 

Instrument tuning for analyses by gas chromatography/mass spectrometry (GC/MS) are completed to ensure 
that mass resolution, identification, and sensitivity of the analyses are acceptable. Instrument tuning should be 
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 each applicable analysis. 

Initial Calibrations 

The initial calibrations were conducted according to 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 relative standard deviation (%RSD) and relative response factors 
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(RRF) values were within the control limits stated in the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (EPA 2008), with the following exceptions: 

SDG 2016030273: (VOCs) The %RSD for vinyl chloride was outside the control limits in the initial calibration 
verification performed on March 12, 2016. The reporting limits for this target analyte were qualified as 
estimated (UJ) in Samples MW-1A-030916, MW-1B-030916, MW-2A-030916, MW-3A-030916, CO-3A-
030816, CO-3B-030816, CO-3B-9-030816, SO-2A-030816, SO-4A-030816, SO-4B-030816, Field Blank 
#1-030916, Rinsate Blank #1-030916, Trip Blank #1-030916, Trip Blank #2-030916, Trip Blank #3-030916, 
and Trip Blank #4-030916. 

The %RSD values for 1,2,3-Trichlorobenzene, 1,2,4-Trichlorobenzene, 1,2,4-Trimethylbenzene, 2-Chloroethyl 
vinyl ether, 4-Isopropyltoluene, bromomethane, hexachlorobutadiene, iodomethane, naphthalene, styrene, tert-
butylbenzene, and total xylenes were outside the control limits in the initial calibration verification performed 
on March 13, 2016. The reporting limits for these target analytes were qualified as estimated (UJ) in Samples 
MW-1A-030916, MW-1B-030916, MW-2A-030916, MW-3A-030916, CO-3A-030816, CO-3B-030816, CO-3B-
9-030816, SO-2A-030816, SO-4A-030816, SO-4B-030816, Field Blank #1-030916, Rinsate Blank 
#1-030916, Trip Blank #1-030916, Trip Blank #2-030916, Trip Blank #3-030916, and Trip Blank #4-030916. 

Continuing Calibrations 

The continuing calibrations were conducted according to 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 factors (RRF) 
values were within the control limits in the EPA Contract Laboratory Program National Functional Guidelines for 
Organic Data Review (EPA 2008), with the following exceptions: 

SDG 2016030273: (VOCs) The %D for acetonitrile was outside the control limits in the continuing calibration 
verification performed on March 13, 2016. The reporting limits for this target analyte were qualified as 
estimated (UJ) in Samples MW-1A-030916, MW-1B-030916, MW-2A-030916, MW-3A-030916, CO-3A-
030816, CO-3B-030816, CO-3B-9-030816, SO-2A-030816, SO-4A-030816, SO-4B-030816, Field Blank 
#1-030916, Rinsate Blank #1-030916, Trip Blank #1-030916, Trip Blank #2-030916, Trip Blank #3-030916, 
and Trip Blank #4-030916. 

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.  

Miscellaneous 

Table B-2 of the QAPP: The recovery limits and RPDs listed in Table B-2 are from 2009 (see footnote 2 in QAPP). 
Table 2 below lists the current recovery limits and RPDs obtained from Spectra on November 19, 2015. 
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TABLE 2. CURRENT RECOVERY LIMITS AND RPDS 

Analyte 
Analytical 
Method 

LCS 
%Recovery 

Limits 

MS 
%Recovery 

Limits 

Sample 
Surrogate 
%Recovery 

Limits 

MS/MSD, or 
Laboratory 
Duplicate 

RPD Limits 
(%) 

Field 
Duplicate 

RPD Limits 

Total Metals EPA 6020A 80-120 75-125 NA ≤20 ≤30 

TPH – Diesel NWTPH-Dx 43-122 43-122 50-150 ≤20 ≤30 

TPH – Gasoline NWTPH-Gx 70-124 70-124 50-150 ≤30 ≤30 

PCBs SW8082A 45-130 45-130 44-110 ≤30 ≤30 

VOCs SW8260C 56-153 39-159 65-154 ≤25 ≤30 

1,1-Dichloroethene SW8260C 56-153 39-155 -- ≤25 ≤30 

Benzene SW8260C 66-150 66-159 -- ≤25 ≤30 

Trichloroethene SW8260C 77-121 60-139 -- ≤25 ≤30 

Toluene SW8260C 71-125 63-129 -- ≤25 ≤30 

Chlorobenzene SW8260C 81-127 72-127 -- ≤25 ≤30 

Dibromofluoromethane 
(Surr) SW8260C -- -- 95-154 -- -- 

1,2-Dichloroethane d-4 
(Surr) SW8260C -- -- 69-151 -- -- 

Toluene d-8 (Surr) SW8260C -- -- 65-111 -- -- 

4-Bromofluorobenzene 
(Surr) SW8260C -- -- 77-117 -- -- 

 

SDG 2016030273: (NWTPH-Dx) The laboratory performed a MS/MSD analyses instead of a laboratory 
duplicate as stated in Table B-5 of the QAPP and in Analytical Methods for Petroleum Hydrocarbons (Ecology 
1997). See lab report case narrative for details. 

SDG 2016030273: (VOCs) The requested analysis method in Table 1 of the Groundwater Monitoring Plan (PRS 
2015) for VOCs is Method SW8260B. This method is outdated. The Method SW8260C was used for VOC 
analysis. This is the most current revision to the method and approved by the EPA. 

SDG 2016030273: (Nitrate and Sulfate) 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. These 
methods are outdated. The Method Systea Easy (1-Reagent) was used for nitrate and the Method SM4500-
SO4 E was used for sulfate per the Code of Federal Regulations (CFR) Title 40, Chapter I, Subchapter D, Part 
136 - Guidelines Establishing Test Procedures for the Analysis of Pollutants. 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.  
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The data are acceptable for the intended use, with the following qualifications listed below in Table 3. 

TABLE 3. SUMMARY OF QUALIFIED SAMPLES 

Analytes 

Samples Reason 
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1,2,3-
Trichlorobenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

1,2,4-
Trichlorobenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

1,2,4-
Trimethylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

2-Chloroethyl 
vinyl Ether UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Acetonitrile UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ    X 

Arsenic -- U -- -- -- -- -- U -- -- -- U -- -- -- --  X   

4-
Isopropyltoluene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Bromomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Gasoline-range 
Hydrocarbons -- -- -- -- -- -- -- -- J -- -- -- -- -- -- -- X    

Hexachlorobutadi
ene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Iodomethane UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Naphthalene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Styrene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

tert-Butylbenzene UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Total xylenes UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  

Vinyl chloride UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ   X  
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APPENDIX C 
 Agreed Order and Groundwater Monitoring Plan 
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