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1.0 Introduction 
Dalton, Olmsted, and Fuglevand, Inc. (DOF) prepared this Groundwater Data Analysis Report for the 
Taylor Way and Alexander Avenue Fill Area (TWAAFA) Site (Figure 1) on behalf of Glenn Springs 
Holdings, Inc. (Occidental Chemical Corporation), General Metals of Tacoma (GMT), and Burlington 
Environmental (Burlington). These parties are among those identified in Agreed Order (AO) Number 
14260 (issued December 4, 2020) by the Washington State Department of Ecology (Ecology) as 
potentially liable parties at the TWAAFA Site (each a ”PLP“, collectively, the “PLPs” or “AO parties”). The 
Port of Tacoma (Port) is also a PLP to the TWAAFA Site, identified by Ecology in Enforcement Order (EO) 
Number DE 19410 (issued December 4, 2020).  

This Report was prepared to summarize the data collected and activities performed by AO and EO PLPs 
with respect to the TWAAFA Site groundwater monitoring program during December 2023 and January 
2024, in accordance with the Revised Groundwater Monitoring Plan (GWMP) (DOF, 2022a) and PFAS 
Sampling and Analysis Plan and Quality Assurance Project Plan (SAP/QAPP) (DOF, 2023). On September 
6, 2023, the AO and EO Parties received a letter from Ecology that included comments on the Fourth 
Quarter 2022 Groundwater Data Analysis Report requesting additional groundwater sampling for 
dissolved metals and PFAS.  

The AO parties responded to Ecology via letter dated October 23, 2023, and Ecology responded to the 
AO and EO parties via letter dated December 4, 2023, providing conditional agreement for additional 
metals sampling. In addition, the AO Parties submitted a PFAS specific SAP/QAPP to support the request 
for PFAS sampling.  The draft SAP/QAPP was submitted by the AO Parties on November 4, 2023 to 
Ecology. Ecology emailed comments to the AO and EO Parties on November 21, 2023. A revised 
SAP/QAPP was submitted by the AO Parties on December 18, 2023 and approved by Ecology via email 
on December 22, 2023.  

1.1   TWAAFA Site Description 
As shown in Figure 2, the TWAAFA Site is composed of multiple parcels under ownership by different 
parties – the Port, Burlington, and Pierce County (owner of the former CleanCare parcels). During the 
groundwater monitoring events, wells located on Port parcels were monitored by the Port’s consultant, 
Maul, Foster, and Alongi (MFA), and all other wells were monitored by DOF. MFA and DOF coordinated 
the metals monitoring event simultaneously and utilized the same laboratories.  

2.0 Methodology  
DOF and MFA completed the following work related to groundwater monitoring in accordance with the 
GWMP: 

• Collected groundwater samples from the groundwater monitoring network wells within the 
TWAAFA Site for analysis of total and dissolved metals and PFAS; 

• Submitted groundwater samples to independent laboratories for analysis; and  

• Reviewed laboratory analytical reports for data quality validation. 
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2.1  Groundwater Quality Sample Collection and Analysis - Metals 
Groundwater samples were collected from all scheduled monitoring wells (Table 1) between December 
11 to 19, 2023. Samples were collected in accordance with the GWMP and the letters described in 
Section 1.  

Prior to sampling, groundwater purging was conducted at each well. During groundwater purging, water 
quality parameters were recorded, and once stabilization criteria were met, a groundwater sample was 
collected. Field forms documenting data collected during monitoring well sampling are included in 
Appendix A. Groundwater parameters measured as part of sampling via field meter are summarized in 
Table 2. 

Groundwater samples were analyzed for the following constituents as shown on Table 1:  

• Total and dissolved metals including aluminum, arsenic, chromium, copper, iron, lead, mercury, 
nickel, zinc, and manganese. 

Groundwater samples collected by DOF and MFA were submitted to Friedman and Bruya, Inc. (FBI) for 
chemical analysis. Laboratory analytical reports produced by FBI for the groundwater samples collected 
by DOF were submitted to data validation reviewers, QA/QC Solutions, LLC. MFA conducted an in-house 
independent review of the laboratory analytical reports on groundwater samples collected for the Port. 
Data validation reports are included along with the laboratory data reports in Appendix B.    

2.2  Groundwater Quality Sample Collection and Analysis - PFAS 
Groundwater samples were collected from all scheduled monitoring wells (Table 1) on December 12, 
2023 or January 11, 2024. Samples were collected in accordance with the PFAS SAP/QAPP described in 
Section 1.  

Eight monitoring wells were sampled for PFAS analysis, located within the source area and distal wells 
across the TWAAFA Site. The table below details the monitoring well location and rationale for sampling. 
Sample locations are shown on Figure 3.  

Location Reasoning 
CCW-2A Source area well in shallow aquifer (upper zone)  
CCW-2B Source area well in shallow aquifer (lower zone)  
CCW-2C Source area well in intermediate aquifer (upper zone) 
CCW-3A Source area well in shallow aquifer (upper zone)  
CCW-3B Source area well in shallow aquifer (lower zone) 
CTMW-17 Source area well in shallow aquifer  
SB-2A Shallow aquifer distal well 
TWA-3 Shallow aquifer distal well 

 

Field event preparation and execution followed Appendix B of the PFAS SAP/QAPP. Prior to sampling, 
groundwater purging was conducted at each well. During groundwater purging, water quality 
parameters were recorded, and once stabilization criteria were met, a groundwater sample was 
collected. Field forms documenting data collected during monitoring well sampling are included in 
Appendix A.  
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Groundwater samples collected by DOF and MFA were submitted to Eurofins Sacramento (Eurofins) for 
chemical analysis. Laboratory analytical reports produced by Eurofins for the groundwater samples 
collected by DOF were submitted to data validation reviewers, QA/QC Solutions, LLC. MFA conducted an 
in-house independent review of the laboratory analytical reports on groundwater samples collected for 
the Port. Data validations reports are included along with the laboratory data reports in Appendix B.  

2.3  Investigation-Derived Waste 
The primary waste stream generated during the monitoring event was purged groundwater, which was 
containerized as it was generated. Groundwater was containerized in separate 55-gallon drums based 
on the parcel ownership and characterized. The Port manages purged groundwater generated from 
wells on Port-owned parcels whereas Clean Earth manages purged groundwater generated from wells 
on Burlington-owned parcels. DOF coordinates disposal of purged groundwater with Pierce County and 
Ecology for purged groundwater generated from wells on the former CleanCare parcels.  

3.0 Results 
This section presents the results of data collected during the groundwater monitoring events.  

3.1  Quality Assurance/Quality Control (QA/QC) Discussion 
Analytical data quality review was conducted on all groundwater samples collected during this 
monitoring event as specified in the QAPPs (DOF, 2020 and 2023). The data validation reports were 
completed by QA/QC solutions for DOF-collected samples on Burlington and former CleanCare parcels 
and by MFA for MFA-collected samples on Port parcels. Analytical reports and associated data validation 
reports are included in Appendix B. 

Hold times, initial and continuing calibrations, method blanks, surrogate recoveries, laboratory duplicate 
results, field duplicate results, matrix spike/matrix spike duplicate results, and reporting limits were 
reviewed to assess compliance with applicable methods and project requirements. Qualified data were 
deemed to be of acceptable quality for their intended use, with the appropriate final data qualifiers 
assigned, except for results that were rejected due to insufficient surrogate recovery. Final data 
qualifiers represent qualifiers originating from the laboratory and accepted by the reviewer, as well as 
data qualifiers assigned by the reviewer during validation.  

Overall, the data reported are of good quality and no results were rejected.  

3.2  Groundwater Chemistry Analytical Results - Metals 
Validated analytical results of groundwater samples collected for metals during the monitoring event 
are included in Table 3.  

Screening levels used in this report for comparison of dissolved metals results were those identified in 
the 2020 Data Gaps Work Plan (DGWP) (DOF, 2020). These screening levels were based on levels 
developed in the 2005 Burlington RI Report and also applied in the Port’s 2006 1514 Taylor Way RI. 
These screening levels were site-specific screening levels developed under Ecology’s Model Toxics 
Control Act (MTCA) in consideration of the conceptual model identifying non-potable groundwater and 
industrial/commercial use. After Ecology’s review of the Draft DGWP, Ecology requested that several 
screening levels be revised to default table values available in Ecology’s Cleanup Levels and Risk 
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Calculation (CLARC) tables. Ecology’s requested changes to the screening levels were implemented in 
the Final 2020 DGWP. In addition, Ecology’s lowest current MTCA Method A or B Groundwater 
Screening Levels are included in Table 3 as a reference for analytes that did not have a screening level 
included in the DGWP.  

Analytical results from the groundwater monitoring event are summarized below and select frequently 
detected constituents are shown on Figures 4 through 9.  

• Metals detected above their respective DGWP screening levels included arsenic, chromium, 
copper, lead, manganese, mercury, nickel, and zinc. Concentrations of three of the most widely 
detected metals (arsenic, copper, and manganese) are illustrated on Figures 4 through 9.  

• Where detected, dissolved arsenic concentrations ranged from not detected to 1,200 µg/L 
(CCW-5B). Of the 51 wells sampled, 12 sample locations recorded concentrations that exceeded 
the screening level of 8 µg/L for arsenic. Arsenic concentrations were highest on the former 
CleanCare parcels in samples collected in the shallow aquifer. Total arsenic concentrations were 
similar in concentration, ranging from not detected to 1,470 µg/L (CCW-5B). 

• Chromium was selectively tested at four locations. Dissolved chromium concentrations ranged 
from 9.01 (CTMW-17) to 21 µg/L (TWA-6D).  

• Where sampled, dissolved copper concentrations ranged from not detected to 163 µg/L 
(CTMW-5). Of the 48 wells sampled, results from ten sample locations exceeded the DGWP 
screening level of 2.4 µg/L for dissolved copper. Copper concentrations were highest in the 
shallow aquifer and were detected primarily on the former CleanCare parcels. Total copper 
concentrations were similar in concentration, ranging from not detected to 382 µg/L (CTMW-
17). 

• Dissolved iron concentrations ranged from 156 µg/L (CTMW-14) to 44,800 µg/L (PZ-8). The 
highest levels were detected primarily in the former Clean Care and Parcel A parcel (south of 
Clean Care). Total iron concentrations were similar. Ferrous iron was also analyzed at most 
locations, ranging from not detected to 41,700 ug/L (PZ-7). 

• Lead was selectively tested at seven locations. Dissolved lead concentrations ranged from not 
detected to 68.7 µg/L (CCW-5B).    

• Dissolved manganese was detected throughout the TWAAFA Site at concentrations ranging from 
not detected (CTMW-8 and CTMW-11R) to 3,090 µg/L (PZ-9).  Of the 51 wells sampled, most 
sample results (both dissolved and total) exceeded the DGWP screening level of 100 µg/L for 
manganese. Manganese was detected in shallow and deep aquifer wells with concentrations 
highest in the central (both north and south central) area of the TWAAFA Site.  

• Mercury was tested at one location (CTMW-17). The dissolved mercury result was not detected 
(below 0.02 µg/L), while the total concentration was 0.13 µg/L. 

• Nickel was selectively tested at six locations. Dissolved nickel concentrations ranged from not 
detected to 148 µg/L (CCW-3A). Total nickel concentrations were similar and slightly higher.  

• Zinc was selectively tested at six locations (plus one duplicate). Dissolved zinc concentrations 
ranged from not detected to 556 µg/L (CTMW-5). Total zinc concentrations were similar and 
slightly higher. 
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3.3  Groundwater Chemistry Analytical Results - PFAS 
Groundwater samples were analyzed for the standard list of 40 PFAS constituents under EPA draft 
Method 1633. Analytical results of detected PFAS during the monitoring event are included in Table 4. 
The highest concentrations were detected at CTMW-17 in the center of the site near the property 
boundary between Burlington and the former Clean Care parcels. However, no results were above the 
MTCA Method C Groundwater or Marine Surface Water Protection Based Concentrations listed in the 
2023 Ecology Guidance for Investigation and Remediating PFAS Contamination in Washington State.  

4.0 Conclusions 
The required groundwater monitoring events at the TWAAFA Site were completed successfully following 
the objectives set forth in the DGWP (DOF, 2020), subsequent correspondence with Ecology, and 
procedures outlined in the GWMP and PFAS SAP/QAPP. The data set provides useful information for 
inclusion in the RI/FS.  

5.0 Upcoming Schedule  
As of the date of this report, all required groundwater monitoring events have been completed and no 
additional groundwater monitoring events are scheduled at this time.  DOF anticipates discussion of the 
data gaps work conducted to date under the AO with Ecology during spring 2024 with respect to data 
gaps fulfillment in preparation for the RI/FS.   

6.0 References 
DOF, 2020. Final Data Gaps Work Plan, TWAAFA Site, Tacoma, Washington. July.  

DOF, 2022a. Revised Groundwater Monitoring Plan, TWAAFA Site, Tacoma, Washington. April.  

DOF, 2023. PFAS Sampling and Analysis Plan and Quality Assurance Project Plan, Taylor Way and 
Alexander Avenue Fill Area Site, Tacoma, Washington. December. 
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Arsenic Copper Manganese Lead Mercury Chromium Nickel Zinc Aluminum Iron3

CCW-1A -- X X X -- -- -- -- -- X X
CCW-1B -- X X X -- -- -- -- -- X X
CCW-1C -- X X X -- -- -- -- -- X X
CCW-2A X X X X -- -- -- -- -- X X
CCW-2B X X X X -- -- -- -- -- X X
CCW-2C X X X X -- -- -- -- -- X X
CCW-3A X X X X X -- -- X X X X
CCW-3B X X X X -- -- -- -- -- X X
CCW-3C -- X X X -- -- -- -- -- X X
CCW-4C -- X X X -- -- -- -- -- X X
CCW-5B -- X X X X -- -- -- -- X X
CCW-5C -- X X X -- -- -- -- -- X X
CCW-6B -- X X X X -- -- -- X X X
CCW-6C -- X X X -- -- X -- -- X X
CCW-7B -- X X X -- -- -- -- -- X X
CCW-7C -- X X X -- -- -- -- -- X X
CCW-8B -- X X X -- -- -- -- -- X X

MW-1 (Potter) 1 -- X X X -- -- -- -- -- X X
MW-4 -- X X X -- -- -- -- -- X X
SB-1A -- X X X -- -- -- -- -- X X
SB-2A X X X X -- -- -- -- -- X X
SB-3A -- X X X -- -- -- -- -- X X

CTMW-1 -- -- -- -- -- -- -- -- -- -- --
CTMW-5 -- X X X -- -- -- X X X X
CTMW-7 -- X X X -- -- -- -- -- X X
CTMW-8 -- X X X -- -- -- -- -- X X
CTMW-9 -- X X X -- -- -- -- -- X X

CTMW-10 1 -- -- -- -- -- -- -- -- -- -- --
CTMW-11R2 -- X X X -- -- -- -- -- X X

CTMW-12 -- X X X -- -- -- -- -- X X
CTMW-14 -- X X X -- -- -- -- -- X X
CTMW-15 -- X X X -- -- -- -- -- X X
CTMW-17 X X X X -- X X -- -- X X

CTMW-17D -- X X X -- -- -- -- -- X X
CTMW-18 -- X X X -- -- -- -- -- X X
CTMW-20 -- X X X -- -- -- -- -- X X

CTMW-23R2 -- X X X -- -- -- -- -- X X
CTMW-24 -- X X X -- -- -- -- -- X X

CTMW-24D -- X X X -- -- -- -- -- X X
CTMW-25D -- X X X -- -- X -- -- X X

PZ-5 -- -- -- -- -- -- -- -- -- -- --
PZ-7 -- X -- X X -- -- X X X X
PZ-8 -- X -- X X -- -- X X X X
PZ-9 -- X -- X X -- -- X X X X

TWA-1 -- X X X -- -- -- -- -- X X
TWA-2 -- X X X -- -- -- -- -- X X
TWA-3 X X X X -- -- -- X -- X X

TWA-4D -- X X X -- -- -- -- -- X X
TWA-5D -- X X X -- -- -- -- -- X X
TWA-6D -- X X X -- -- X -- -- X X
TWA-7D -- X X X -- -- -- -- -- X X
TWA-8D -- X X X -- -- -- -- -- X X
TWA-9D -- X X X -- -- -- -- -- X X

TWA-10D -- X X X -- -- -- -- -- X X

Notes
1.  Wells that historically had LNAPL.
2. Total (unfiltered) and Dissolved (field filtered) Metals 
3. Ferrous and Ferric Iron concentrations reported

Shading indicates wells on the Port of Tacoma property and monitored by the Port's consultant
Abbreviations: 

-- = not sampled.

Well ID

Analyses- Metals2

TABLE 1
GROUNDWATER MONITORING SCHEDULE

December 2023 - January 2024 Groundwater Data Analysis Report
TWAAFA Site

Tacoma, Washington
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TABLE 2
DECEMBER 2023 GROUNDWATER FIELD PARAMETERS

December 2023 - January 2024 Groundwater Data Analysis Report
TWAAFA Site

Tacoma, Washington

Location pH Dissolved 
Oxygen E Cond ORP Temp Eh 

Corrected
Eh 

Corrected Turbidity

Units - mg/L μS/cm mV deg C mV V NTU
CCW-1A 6.83 0.29 1252 51.7 11.6 266.0 0.266 2.7
CCW-1B 6.94 0.18 970 61.8 13.8 274.5 0.274 4.4
CCW-1C 7.03 0.44 2080 45.1 14.7 257.1 0.257 3.9
CCW-2A 6.53 0.12 1034 81.9 11.6 296.2 0.296 2.8
CCW-2B 7.08 0.09 1928 95.4 13.8 308.1 0.308 0.6
CCW-2C 6.94 0.31 1707 91.6 13.9 304.2 0.304 3.0
CCW-3A 6.76 0.36 1376 137.4 12.2 351.2 0.351 11.5
CCW-3B 6.84 0.38 1257 110.5 14.3 322.8 0.323 3.2
CCW-3C 6.74 0.19 1436 136.7 14.1 349.1 0.349 1.7
CCW-4C 6.91 0.1 2116 33.1 14.9 245.0 0.245 2.1
CCW-5B 6.4 0.1 1253 73.7 13.4 286.7 0.287 4.6
CCW-5C 6.54 0.17 1738 79.2 14.6 291.3 0.291 4.4
CCW-6B 6.29 0 1135 77.7 12.7 291.2 0.291 4.3
CCW-6C 6.57 0 4121 95.2 13.9 307.8 0.308 3.8
CCW-7B 6.27 0.14 1038 60.1 12.9 273.4 0.273 4.2
CCW-7C 6.8 0.36 2040 77.8 13.8 290.5 0.290 4.7
CCW-8B 6.82 0.13 1117 69 14.1 281.4 0.281 3.7
CTMW-5 6.32 0.05 254.1 90.6 10.8 305.5 0.305 5.8
CTMW-7 6.82 0.18 2226 135 15.5 346.4 0.346 2.9
CTMW-8 12.74 0.19 6273 -354.9 14.6 -142.8 -0.143 6.4
CTMW-9 6.97 0.11 3397 19.5 15.6 230.8 0.231 10.9

CTMW-11R2 12.86 0.15 7908 -112.3 12.3 101.5 0.101 3.7
CTMW-12 6.91 0.26 1956 31.3 15.3 242.9 0.243 3.5
CTMW-14 8.33 2.11 284.4 25.1 12.3 238.9 0.239 11.0
CTMW-15 6.94 0.15 660.4 -97.3 12 116.7 0.117 1.8
CTMW-17 6.79 0 1161 44.3 11.6 258.6 0.259 22.9

CTMW-17D 6.87 0 1825 48.1 14.4 260.3 0.260 4.5
CTMW-18 6.61 0.31 935 80.8 15.3 292.4 0.292 16.3
CTMW-20 6.86 0.34 1584 -118.9 11.7 95.3 0.095 3.4

CTMW-23R2 7.17 0.1 733 81.8 13.3 294.8 0.295 8.0
CTMW-24 6.27 0.18 264.4 153.3 11.5 367.7 0.368 1.4

CTMW-24D 6.85 0.19 2637 140.6 13.8 353.3 0.353 1.9
CTMW-25D 7.13 0.08 2809 -131.6 13.6 81.2 0.081 3.0

MW-1 6.34 0.3 226.4 -60.6 10.2 154.7 0.155 26.7
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TABLE 2
DECEMBER 2023 GROUNDWATER FIELD PARAMETERS

December 2023 - January 2024 Groundwater Data Analysis Report
TWAAFA Site

Tacoma, Washington

Location pH Dissolved 
Oxygen E Cond ORP Temp Eh 

Corrected
Eh 

Corrected Turbidity

Units - mg/L μS/cm mV deg C mV V NTU
MW-4 7.19 0 2709 18.6 12.6 232.2 0.232 4.7
PZ-7 6.25 0.06 1765 151.4 15.5 362.8 0.363 2.6
PZ-8 6.23 0.4 461.4 132.3 11.6 346.6 0.347 49.0
PZ-9 6.53 0.2 1485 13 14.8 224.9 0.225 12.3

SB-1A 7.4 0.47 454.5 -87.6 11.7 126.6 0.127 4.1
SB-1B 6.94 0.22 587 -35.3 12.3 178.5 0.178 3.8
SB-3A 7.5 0.07 653.7 -141.3 12.6 72.3 0.072 4.0
TWA-1 6.82 3.54 846 70.2 10.3 285.4 0.285 6.6
TWA-2 7.13 0.5 1112 91.4 11 306.1 0.306 3.3
TWA-3 6.7 0.31 2074 138.9 10.8 353.8 0.354 1.6

TWA-4D 7.79 0.04 8151 -115.6 13.8 97.1 0.097 4.4
TWA-5D 7.49 0.1 3739 -144.3 12.9 69.0 0.069 0.7
TWA-6D 6.88 0.22 3893 -70.9 11.7 143.3 0.143 1.2
TWA-7D 7.84 0.05 4092 -93.1 15.6 118.2 0.118 1.1
TWA-8D 7.79 0.72 10753 141.4 13.5 354.3 0.354 0.0
TWA-9D 8.05 0.07 8977 -60.6 13.8 152.1 0.152 0.0
TWA-10D 8.21 0.08 7782 -222.1 12.5 -8.5 -0.008 3.5

Notes:

Abbreviations:
E Cond = electrical conductivity μS/cm = microsiemens per centimeter
ORP = oxidation-reduction potential deg C = degrees Celius
Temp = Temperature mV = millivolts
Eh = Redox potential V = volts
mg/L = milligrams per liter NTU = nephelometric turbidity unit

2) Temperature Correction Formula  Eh (mv) = -0.7357 * (Temp degrees C) + 222.82

1) Equipment YSI Pro Plus-  ORP electrodes use platinum Ag/AgCl reference of 3.5 M KCL 
   (confirmed with manufacturer)

3) Redox Potential (Eh) = (Potential  correction factor, in millivolts [mV]) + (field ORP 
   measurement [mV])

4) U.S. Environmental Protection Agency (EPA), 2023, Operating Procedure: Field Measurement of 
   Oxidation-Reduction Potential , LSASDPROC-113-R4, Laboratory Services & Applied Science 
   Division, Athens, Georgia, Effective Date April 22. 
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TABLE 3
DECEMBER 2023 METALS CONCENTRATIONS IN GROUNDWATER
December 2023 - January 2024 Groundwater Data Analysis Report

TWAAFA Site
Tacoma, Washington

Location Date Fraction

CCW-1A 12/18/2023 Dissolved 10 U 6.26 2.65 528 371
CCW-1B 12/18/2023 Dissolved 10 U 1 U 2 U 1850 574
CCW-1C 12/18/2023 Dissolved 10 U 2.39 2 U 4350 299
CCW-2A 12/14/2023 Dissolved 35.3 2.09 0.669 12100 836
CCW-2B 12/14/2023 Dissolved 10 U 1150 0.6 U 4180 200
CCW-2C 12/14/2023 Dissolved 10 U 2.95 0.576 7420 145
CCW-3A 12/14/2023 Dissolved 10 U 67.9 0.913 15000 1 U 81.6 148 433
CCW-3B 12/14/2023 Dissolved 10 U 3.08 0.48 U 4990 959
CCW-3C 12/14/2023 Dissolved 10 U 1.56 0.484 8180 868
CCW-4C 12/18/2023 Dissolved 10 U 1.7 2 U 9480 463
CCW-5B 12/19/2023 Dissolved 154 1200 2.4 U 15200 11 989
CCW-5C 12/19/2023 Dissolved 11.7 2 U 2.4 U 15300 878
CCW-6B 12/19/2023 Dissolved 992 6.29 3.53 22300 17.6 892 167

CCW-6B DUP 12/19/2023 Dissolved 998 5.36 3.67 19300 17.5 866 137
CCW-6C 12/19/2023 Dissolved 64.8 5.98 19.8 2.4 U 15100 220
CCW-7B 12/19/2023 Dissolved 1020 2.06 2.4 U 18200 802

CCW-7B DUP 12/19/2023 Dissolved 1020 2.08 2.4 U 19300 799
CCW-7C 12/19/2023 Dissolved 10 U 2.13 2.4 U 6340 217
CCW-8B 12/18/2023 Dissolved 10 U 2.07 2 U 30300 563

CTMW-11R2 12/15/2023 Dissolved 394 5 U 2.4 U 4260 5 U
CTMW-12 12/15/2023 Dissolved 10 U 5 U 2 U 9720 1180
CTMW-14 12/13/2023 Dissolved 21.4 3.78 5.62 156 3.53
CTMW-15 12/13/2023 Dissolved 10 U 1.82 2.4 U 8230 246
CTMW-17 12/15/2023 Dissolved 44.8 194 9.01 65.6 571 316 0.02 U

CTMW-17D 12/15/2023 Dissolved 10 U 5 U 2 U 9280 337
CTMW-18 12/13/2023 Dissolved 29.1 5.08 8.11 1190 1540
CTMW-20 12/13/2023 Dissolved 10 U 6 2.4 U 19100 1280

CTMW-23R2 12/15/2023 Dissolved 22.8 3.59 0.607 660 493
CTMW-24 12/11/2023 Dissolved 23.1 1 U 1 U 999 94.2

CTMW-24D 12/11/2023 Dissolved 13 5 U 1 U 7370 211
CTMW-25D 12/13/2023 Dissolved 59.2 J+ 5.71 12.6 J+ 2.4 U 7560 263

CTMW-5 12/13/2023 Dissolved 392 49.5 163 1130 71.9 19 556
CTMW-7 12/13/2023 Dissolved 10 U 5 U 2.12 16700 558
CTMW-8 12/12/2023 Dissolved 212 5 U 1 U 4270 1 U
CTMW-9 12/12/2023 Dissolved 10 U 8.65 1 U 4460 373

MW-1 12/13/2023 Dissolved 16.6 U 3.88 2.4 U 6960 69.4
MW-4 12/18/2023 Dissolved 10 U 1.42 2 U 4590 282
PZ-7 12/11/2023 Dissolved 46.7 5 U 207 1 U 10.8 3.43 26.6
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Aluminum

100 0.025 10 81

Arsenic
μg/L

Manganese

-- 8.1

--

1 of 4



TABLE 3
DECEMBER 2023 METALS CONCENTRATIONS IN GROUNDWATER
December 2023 - January 2024 Groundwater Data Analysis Report

TWAAFA Site
Tacoma, Washington

Location Date Fraction
μg/LUnits

DGWP Screening Level
μg/L

--
μg/L μg/L

8* 11 2.4 --
μg/L μg/L μg/L

Mercury Nickel Zinc
μg/L

Chromium Copper Iron Ferrous Iron Lead
μg/Lμg/L

Aluminum

100 0.025 10 81

Arsenic
μg/L

Manganese

-- 8.1
PZ-8 12/11/2023 Dissolved 51.1 5 U 44800 1 U 1280 11.7 25 U
PZ-9 12/12/2023 Dissolved 19.3 8.57 34600 1 U 3090 5 U 25 U

SB-1A 12/12/2023 Dissolved 10 U 2.13 2.4 U 2220 141
SB-2A 12/12/2023 Dissolved 11.1 U 2.61 2.4 U 1770 510
SB-3A 12/13/2023 Dissolved 10 U 1.89 2.4 U 2600 118
TWA-1 12/12/2023 Dissolved 10 U 1 U 3.57 J+ 568 3.57 J+
TWA-2 12/12/2023 Dissolved 10 U 28.6 10.2 J+ 413 347
TWA-3 12/12/2023 Dissolved 10 U 2.26 4.21 J+ 691 465 10.1

TWA-3 DUP 12/12/2023 Dissolved 10 U 2.26 3.76 J+ 681 452 9.66
TWA-4D 12/12/2023 Dissolved 10 U 10.3 1.18 4040 106
TWA-5D 12/13/2023 Dissolved 11.4 U 5.26 2.4 U 1780 181
TWA-6D 12/13/2023 Dissolved 49.9 J+ 6.68 21 2.4 U 2950 753
TWA-7D 12/12/2023 Dissolved 10 U 7.82 1 U 1510 118
TWA-8D 12/13/2023 Dissolved 10 U 15.9 3.57 2250 389
TWA-9D 12/14/2023 Dissolved 10 U 15.6 1.1 461 49.2

TWA-10D 12/12/2023 Dissolved 14.3 U 10.2 2.4 U 1030 42.2
CCW-1A 12/18/2023 Total 10 U 7.45 6.05 522 182 J 339
CCW-1B 12/18/2023 Total 34.2 1 U 2 U 2000 668 567
CCW-1C 12/18/2023 Total 21 2.64 2 U 4270 1320 290
CCW-2A 12/14/2023 Total 41.7 4.88 7.59 14000 10700 883
CCW-2B 12/14/2023 Total 10 U 1140 0.73 4430 747 211
CCW-2C 12/14/2023 Total 11.5 2.8 2.4 U 7620 1980 156
CCW-3A 12/14/2023 Total 49 94.3 4.78 19500 9080 33.4 87.5 175 583
CCW-3B 12/14/2023 Total 12.6 3.1 2.4 U 4490 2420 965
CCW-3C 12/14/2023 Total 34.8 1.5 2.4 U 8750 3240 978
CCW-4C 12/18/2023 Total 10 U 1.8 2 U 10900 2010 530
CCW-5B 12/19/2023 Total 170 1470 11.6 12200 10300 J 68.7 927
CCW-5C 12/19/2023 Total 28 4.47 2.4 U 12600 8020 J 957
CCW-6B 12/19/2023 Total 952 7.72 14.5 18700 19700 J 65.1 793 236

CCW-6B DUP 12/19/2023 Total 986 7.73 15.2 19300 20200 J 65.6 838 243
CCW-6C 12/19/2023 Total 85.3 6.06 20.6 2.4 U 16500 10500 J 221
CCW-7B 12/19/2023 Total 1030 2.55 3.74 16300 20300 J 753

CCW-7B DUP 12/19/2023 Total 1070 2.41 3.62 15500 16000 J 755
CCW-7C 12/19/2023 Total 25.9 1.86 2.4 U 5300 1160 J 197
CCW-8B 12/18/2023 Total 13.1 2.65 2 U 31200 13800 J 561

CTMW-11R2 12/15/2023 Total 397 5 U 1.67 3520 150 U 2 U
CTMW-12 12/15/2023 Total 20.7 2.51 0.502 8270 1410 J 844
CTMW-14 12/13/2023 Total 55.2 5 U 4.73 220 150 U 5 U
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TABLE 3
DECEMBER 2023 METALS CONCENTRATIONS IN GROUNDWATER
December 2023 - January 2024 Groundwater Data Analysis Report

TWAAFA Site
Tacoma, Washington

Location Date Fraction
μg/LUnits

DGWP Screening Level
μg/L

--
μg/L μg/L

8* 11 2.4 --
μg/L μg/L μg/L

Mercury Nickel Zinc
μg/L

Chromium Copper Iron Ferrous Iron Lead
μg/Lμg/L

Aluminum

100 0.025 10 81

Arsenic
μg/L

Manganese

-- 8.1
CTMW-15 12/13/2023 Total 10 U 1.79 2.4 U 7710 272
CTMW-17 12/15/2023 Total 169 230 36.3 382 768 372 J 300 0.13

CTMW-17D 12/15/2023 Total 27.4 2.29 2.25 9160 886 J 318
CTMW-18 12/13/2023 Total 189 6.04 20 1320 1000 1430
CTMW-20 12/13/2023 Total 10 U 5.86 2.4 U 17700 1130

CTMW-23R2 12/15/2023 Total 77.2 3.45 1.92 780 272 542
CTMW-24 12/11/2023 Total 40.2 1 U 1 U 919 1190 J 79.8

CTMW-24D 12/11/2023 Total 13.6 5 U 1 U 7370 877 J 211
CTMW-25D 12/13/2023 Total 88 J+ 6.33 15.9 J+ 2.74 U 8210 299

CTMW-5 12/13/2023 Total 425 55.7 200 1200 454 70.7 17.8 568
CTMW-7 12/13/2023 Total 10 U 5 U 1 U 16100 13500 552
CTMW-8 12/12/2023 Total 218 5 U 1.14 4300 150 U 2.45
CTMW-9 12/12/2023 Total 25.9 8.91 1.1 8430 889 398

MW-1 12/13/2023 Total 71.1 J+ 4.22 6.59 J+ 6840 70.1
MW-4 12/18/2023 Total 12.5 2.28 6.81 5240 904 294
PZ-7 12/11/2023 Total 49.9 5.02 1660 41700 11.1 37.2 4.08 35.3
PZ-8 12/11/2023 Total 401 5.19 47400 266 1 U 1250 10.1 75.7
PZ-9 12/12/2023 Total 27.6 9.82 38700 35100 J 1 U 2970 5 U 25 U

SB-1A 12/12/2023 Total 10 U 2.41 2.57 U 2720 147
SB-2A 12/12/2023 Total 49.9 J+ 2.47 2.4 U 2060 528
SB-3A 12/13/2023 Total 10 U 1.8 2.4 U 2940 121
TWA-1 12/12/2023 Total 14.8 J+ 1.37 3.88 J+ 1850 11.2 J+
TWA-2 12/12/2023 Total 34.1 J+ 26.3 10.4 J+ 530 338
TWA-3 12/12/2023 Total 10 U 2.72 4.5 J+ 786 445 10.7

TWA-3 DUP 12/12/2023 Total 10 U 3.04 4.66 J+ 832 467 10.2
TWA-4D 12/12/2023 Total 10.2 9.85 1.03 4080 831 J 105
TWA-5D 12/13/2023 Total 19.7 J+ 5.16 2.4 U 2010 182
TWA-6D 12/13/2023 Total 75.6 J+ 7.26 24.4 2.97 U 3030 749
TWA-7D 12/12/2023 Total 10 U 7.86 0.75 1590 381 J 113
TWA-8D 12/13/2023 Total 10 U 14.9 2 U 1980 408 348
TWA-9D 12/14/2023 Total 10 U 11.7 2.4 U 806 399 63.1

TWA-10D 12/12/2023 Total 46.4 J+ 9.03 4.11 J+ 1240 45.7

* = Background level utilized per communication with Ecology
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TABLE 3
DECEMBER 2023 METALS CONCENTRATIONS IN GROUNDWATER
December 2023 - January 2024 Groundwater Data Analysis Report

TWAAFA Site
Tacoma, Washington

Location Date Fraction
μg/LUnits

DGWP Screening Level
μg/L

--
μg/L μg/L

8* 11 2.4 --
μg/L μg/L μg/L

Mercury Nickel Zinc
μg/L

Chromium Copper Iron Ferrous Iron Lead
μg/Lμg/L

Aluminum

100 0.025 10 81

Arsenic
μg/L

Manganese

-- 8.1
Abbreviations:
DGWP = Data Gaps Work Plan
-- = not available
mg/L = milligrams per liter
μg/L = micrograms per liter
DUP = field duplicate
U = the value was not detected above the laboratory provided limit.
J = the value was estimated.
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TABLE 4
JANUARY 2024 PFAS GROUNDWATER RESULTS

TWAAFA Site
Tacoma, Washington

Perfluorobutanoic acid (PFBA) 13 35 7.2 U 31 35 70 1500 8.4 U 20 19 23 8 U 8,000 18,000 --
Perfluoroundecanoic acid (PFUnA) 1.9 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 11 2.1 U 2 U 2.1 U 2 U 2 U -- -- --
6:2 FTS 7.7 U 7.2 U 7.2 U 7.5 U 7.3 U 7.3 U 86 8.4 U 8.2 U 8.2 U 8.1 U 8 U -- -- --
Perfluoropentanoic acid (PFPeA) 7.1 3.6 U 3.6 U 40 U 40 U 44 40 U 4.2 U 43 43 4.1 U 4 U -- -- --
Perfluorohexanoic acid (PFHxA) 6.6 4 5.2 20 U 1.8 U 32 39 2.1 U 32 29 2 U 2 U 8,000 18,000 --
Perfluoroheptanoic acid (PFHpA) 3.6 2.5 2.1 10 9.1 15 20 2.1 U 10 9.7 2 U 2 U -- -- --
Perfluorooctanoic acid (PFOA) 6.4 17 12 96 93 61 54 2.1 U 25 25 4.1 2 U 48 110 119,000
Perfluorononanoic acid (PFNA) 1.9 U 1.8 U 1.8 U 1.9 U 1.8 U 4.1 44 2.1 U 2.1 2.6 2 U 2 U 40 88 10,400
Perfluorobutanesulfonic acid (PFBS) 1.9 1.8 U 1.8 U 3.5 2.9 6.5 2100 2.1 U 75 81 2 U 2 U 4,800 11,000 127,000,000
Perfluorohexanesulfonic acid (PFHxS) 5.3 7 5.7 9.4 9.5 23 38 2.1 U 6.3 6.3 2 U 2 U 160 340 --
Perfluorooctanesulfonic acid (PFOS) 12 27 1.8 U 19 22 20 110 2.1 U 16 18 2 U 2 U 48 110 1,100
Perfluorooctanesulfonamide (FOSA) 1.9 U 1.8 1.8 U 1.9 U 1.8 U 1.8 U 20 U 2.1 U 2 U 2.1 U 2 U 2 U -- -- --
NEtFOSAA 1.9 U 2.2 1.8 U 10 9.6 2.4 1.9 U 2.1 U 2 U 2.1 U 2 U 2 U -- -- --
Perfluoropentanesulfonic acid (PFPeS) 1.9 U 1.8 U 1.8 U 1.9 U 15 J 4.2 20 U 2.1 U 2 U 2.1 U 2 U 2 U -- -- --

DUP = field duplicate
Bold = detected 

CCW-2B

1/11/2024 1/11/2024 12/12/2023 12/12/20231/11/2024 1/11/2024 1/11/2024Analyte

MTCA Method 
C 1

MTCA Method 
B 1

All units provided in nanograms per liter (ng/L) All units provided in nanograms per liter (ng/L)

CCW-2C CCW-3A CCW-3A DUP CCW-3B CTMW-17

1/11/2024 1/11/2024

CCW-2A

1/11/2024

Field Blank

12/12/2023

Notes:
1. Source of values- Table 3, Ecology Guidance for Investigating  and Remediating PFAS Contamination in 
   Washington State. (Publication No. 22-09-058. June 2023) and CLARC database (accessed October 2023).

Field Blank TWA-3 TWA-3 DUP SB-2A

12/12/2023

Marine Surface 
Water Protection 

Based 
Concentrations2

MTCA = Model Toxics Control Act

2. Source of values- Table B-1, Ecology Guidance for Investigating  and Remediating PFAS Contamination in 
   Washington State. (Publication No. 22-09-058. June 2023).

Abbreviations:
-- = not available
U = the value was not detected above the laboratory limit provided. 
J = the value was estimated.
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Appendix A 

Groundwater Sampling Field Sheets 



DOF 
Date: 1s/3 

|Sampling Method: 
Equipment Used: 
WL 

Wa -
Turb -

Time 

(military) 

Notes: 

(1) 
(1) 

(2) 

DALTON 

PID 

Pump 

Purge start time: 

Purge stop time: 

ft 

Water level 

<0.33 ft from 
2nd reading 

PEAND 

Purge Rate 

(m/min) 

<500 mL 

1an 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

Sampling Personnel: 

= Total Bottles 

Well volume = 0.17 * (total well depth -water level) 

|Well Volume = 

Initial Flow Rate: 

ESMw 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Conductivity Temperature 

uS/cm 

</=3% 

Water Quality Measurements 

<3% 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

|Intial-Water Level before purge (ft. BTOc) 

@eM.9. 

End-Water Level post purge/sample with pump on (ft. BTOoc): 
Pump Intake Depth (ft.BTOC): 

Eeld Blan #-12a3 

Dissoved 

Oxygen 
mg/L 

<<=0.3 mg/L 

Redox Potential 

Project: TWAAFA 4Q23 
SamplerS: ESMW 

Date: 12/15/23 

(collected in order below) 
x s0g mL HDPE w/ HNO, 6020 Total Metals 
xs00 mL HDPE W/ HNO, 6020 Dissolved Metals (Al, As, Cr, Cu, Fe, Mn, Ni, Pb, Zn) and 1631E (Hg) 
y 250m HOrE fr Fevvous lran 

Analysis: 
Preservative: 

Sample ID: Fleld Blani1123 
Time: 1015 

mV 

< 10 mV 

electrode". Electrode calibrated in 

and 1631E () 

(mddLe Site CE Tacoa 

Turbidity 

(NTU) 

{3 readings} <5 NTU or 
<10% if>5 NTU 

solution. 

Field Filtered (0.45um) 



Date: 21)23 
|Sampling Method: 
Equipment Used: 
WL -

Wa 
Turb 

DOF: 

Time 

(military) 

(1) 

(2) 

PID 

DALTON 
OLMSTED 
FUGLEVAND 

Pump 

Purge start time 

Purge stop time: 

Water level 

<0.33 ft from 

2nd reading 

Purge Rate 

(mL/min) 
< 500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

Well volume = 0.17 * (total well depth - water level) 

= Total Bottles 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Conductivity Temperature 

uS/cm 

</=3% 

(collected in order below) 

Water Quality Measurements 

°C 

Facility/Project: TWAAFA 

<3% 

Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Fdd Blank2- laR3 

Dissoved 

Oxygen 

mg/ 

</=0.3 mg/L 

Date: 1218/23 

Project: TWAAFA 4023 
Samplers: ESMW 

Analysis: 
Preservative: 

Redox Potential 

Sample ID: Fleld Blena 21223 
Time: 1310 

mL HDPE W/ HNO, 6020 Total Metals(AN,eM DEand 1631E (H) 

mV 

x 5Ð0 mL HDPE w/ HNO, 6020 Dissolved Metals (AI, As, Cr, Cu, Fe, Mn, Ni, Pb, Zn) and 1631E (Hg) 

< 10 mV 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 

{3 readings) <5 NTU or 
<10% if >>5 NTU 

Solution. 

Field Filtered (0.45um) 



DOF 
Date: /2/8/23 

|Sampling Method:/o fla perm 
Equipment Used: 
WL- Jeo A7068 pID Rk-boo 

Turb -eo.ub 

Time 

(military) 

152 

(1) 
(1) 

(3) 

Purge start time: O 
Purge stop time: 

Water level 

<0.33 ft from 

2nd reading 

DALTON OLMSTED 
FUGLEVAND 

Y.21 

4.29 

Ceiect 

Purge Rate 

3 

(m/min) 

<500 mL 

300 
300 
200 

00 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

ES/Mw 

= Total Bottles 

Well volume = 0.17* (total well depth -water level) 

well Volume: 5:35~ y.I2). 

7(2-H./2):gal Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

CeN- A -1223 

<0.1 unit 

400 
200 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

uS/cm 

SPC 
Conductivity Temperature 

</= 3% 

0.2, 

i230 
1252 

(collected in order below) 

Water Quality Measurements 

Facility/Project: TWAAFA 

<3% 

Initial Headspace (ppm) 

12.6 

Intial-Water Level before purge (ft. BTOC) 

Flow cell disconnected prior to sampling: 

Pump Intake Depth (ft.BTOC): 

End-Water Level post purge/sample with pump on (ft. BTOC): b. I7 

-l.0of botom 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

D,O Pp 

O27 

0. 40 

O.29 

Redox Potential 

XS09 mL HDPE W/ HNO, 6020 Total Metals A E9 Cr, , , , Ni, Pb, Zn) and 1631E (Hg) 
mL HDPE W/ HNO, 6020 Dissolved Metals (., Cr, 9.. , Ni, Pb, Zn) and 1631E (Hg) 

mv 

< 10 mV 

S9.o 

Analysis: 
Preservative: 

4,12 

Project: TWAAFA 4023 
Samplers: ESMWN 

electrode". Electrode calibrated in 

not pag 

Sample ID: CCW-1A-122% 

Date: 12/18/23 Time: 1055 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
< 10% if >5 NTU 

4.37 
Y.62 
Y.o8 

3.17 

solution. 

VField Filtered (0.45um) 

|w�-ysi pooquatopumn Mastrtkuk 



DOF 
|Date: |2/ig723 
Sampling Method:lou tosp 
Equipment Used: 
|WL-o thow PID. 
|WQ-ysi Puo qatro pumo .tMastettt 
Turb -. huo 

Time 

(military) 

22 

31 
034 
37 

(3) 
(3) 

Purge start time: 

Purge stop tìme: 

Water level 

<0.33 ft from 
2nd reading 

DALTON 
OLMsTED 
FUGLEVAND 

397 

3.49 
3.4 

4.02 

u2 
47 

Purge Rate 

(m/min) 

< 500 mL 

300 
300 

300 

H00 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

Bottles and Analyses: 

ES/HN 
|Well volume = 0.17 * (total well depth -water level) 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

(o.81 
o.80 
o.10 

o93 
lo.94 

(9.94 

- MSMsD cdlected uve 

300 
400 

SPC 
Conductivity Temperature 

uS/cm 

</=3% 

Notes: *per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

(*sAso) 

S82 

A Qavms stdede tladled 
Colct *cCwB-L23 

Water Quality Measurements 

S29 

903 
70 

(collected in order below) 
x 600 mL HDPE w/ HNO, 6020 Total Metals (AD S Cr, Co 

Flow cell disconnected prior to sampling: 

< 3% 

13.1 
313 

13-5 
i3.5 
i3.7 

x 500 mL HDPE W/ HNO, 6020 Dissolved Metals (ADAS) Cr, ), 

CCw-B 
Facility/Project: TWAAFA 

|initial Headspace (ppm).o 

13.7 
3, 8 

I/3.6 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOc): LA4 
Pump Intake Depth (ft. BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

O.3I 

O8 

2.5 offbottom 

Redox Potential 

), Ni, Pb, Zn) and 1631E (Hg) 

* 

mV 

Date: 12I18/23 

Analysis: 
Preservative: 

lolo.d 
69.7 

o8.0 

Mn, Ni, Pb, Zn) and 1631E (Hg) 

3.72 

< 10 mV 

(ol:8 

Project: TWAAFA 4Q23 
Samplers: ESMW 
Sample lD: CCW-18-1223 

electrode". Electrode calibrated in 

Time: 1140 

MS/MS0 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
<10% if >5 NTU 

i9.4 

13.9 
1!.7 
8.31 

4.49 
.37 

solution. 

Field Filtered (0.45um) 



DOF 
Date: 1218|23 
Sampling Method: los flow pev 
|Equipment Used: 

Time 

(military) 

|wa -ysi pro quato pump-Hastetek Well Volume = 
Turb -Ge., tub 

Purge start time: 

Purge stop time: 

(1) 
(1) 

DALTON 
OLMSTÉD 
FUGLEVAND 

Water level 

ft 

<0.33 ft from 
2nd 

S3 
lSioL1 

Purge Rate 

(3) 3 

(ml/min) 

< 500 mL 

o0 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

|Sampling Personnel: 

Well volume = 0.17 * (total well depth - water level) 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

7.03 
7.03 
1.03 

ESMW 

T.03 

400 

uS/cm 

All parMS stae d/e Ho celA 
AOClectccw-C -L223 

Conductivity Temperature 

</=3% 

ALetos. *per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

2/00 

2080 

Water Quality Measurements 

23 

(collected in order below) 
x 50e mL HDPE w/ HNO, 6020 Total Metals (A, r, 

Facility/Project: TWAAFA 

<3% 

Initial Headspace (ppm) 

Intial-Water Level before purge (ft. BTOC) 

Flow cell disconnected prior to sampling: 

End-Water Level post purge/sample with pump on (ft. BTOc): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 

CCw- IC 

mg/L 

<=0.3 mg/L 

O,is 
O3 
O.62 

Redox Potential 

, M, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

77.2 

x s0 mL HDPE w/ HNO, 6020 Dissolved Metals 

45.I 

Project: TWAAFA 4023 
Samples: ESMW 

Date: 12/1823 
Analysis: 
Preservative: 

2,So 

Sample ID: CCW-1C-1223 

electrode". Electrode calibrated in 

Turbidity 

{3 readings) < 5 NTU or 
< 10% if>5 NTU 

Time: 1210 

(NTU) 

871 

3.91 

solution. 

Field Filtered (0.45um) 

reading 

(, Cr, Eue. Mn, Ni, Pb, Zn) and 1631E (Hg) 
x 2S0md HORE Feuvus \von 



Date: 
Sampling Method: Jrd flos per Equipment Used: 

Turb 

DOF; 

wa-yo pro fualump- Mastertes 

Time 

(military} 

224 

23 

245 

Notes: 

(1) 
(1) 

(3 

Purge start time: 

DALTON 
OLMSTED 
FUGLEVAND 

Punge stop time 

Water level Purge Rate 

<033 t trom 
Znd reading 

2.13 

2. 

Cect 

(m/min) 

< S00 mL 

3 

Monitoring Well Sampling Field Sheet Well No. CCW- QA 

|Sampling Personnel: 

Bottles and Analyses: 

Well volume = 0,17 (total well depth -water level) 

Well Volume 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

-Samp vt|sa 

<0.1 unit 

L.54 

hs3 
e53 

Cew-Ae 

n(s.8 -23' 

Gwhas odsr didy tabiy CAwe) 

Conductivity Temperature 

*per EPA (2023), ORP direct neasurement data recorded is "ORP referenced to 

uS/cm 

</= 3% 

23 

Water Quality Measurements 

Lo3 
lo 

i034 

(collected in order below) 

Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling : 

<3% 

Cr, 

Inital Headspace (opm) Gpa let dissapa 

ji.S 

Intial-Nater Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 
Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

O.07 

D.09 
O.3 
D.7 

Date: 1214/23 

Analysis: 
Preservative: 

X s0 mL HDPE W/ HNO, 6020 Total Metals (, ) Cr, C0 @D, Ni, Pb, Zn) and 1631E (Hg) 
x s00.mL HDPE W/ HN0, 6020 Dissolved Metals 

Redox Potential 

mV 

<10 mV 

9, , Ni, Pb, Zn) and 1631E (Hg) 

o.4 

93.! 

Project: TWAAFA 4Q23 
Samplers: ESMW 

31.7 

2.13 

$7.4 

Sample ID: CCW-2A-1223 

83.9 
31.9 

electrode". Electrode calibrated in 

Time: 1245 

2.17 

Turbidity 

(NTU) 
{3 readings) <5 NTU or 

< 10% if >5 NTU 

Y.0o 
3.61 

2.70 
3.8 
2.S 

1.76 
3.51 

2.84 

solution. 

Field Filtered (0.45um) 

123 



DOF; 
Date: 1/43 

Sampling Method: low ttopere 
Equipment Used: 

wa -ysi pro quatopump- Mastrtt 
Turb-4ko bars 

Time 

(military) 

3/ | 
344 

135O 

135S 

J333 2.31 

Purge start time: 

3 
3 5 

DALTON 
OLMSTED FUGLEVANp 

Purge stop time: 

<0.33 ft from 

Water level Purge Rate 

2nd readìng 

3.03 
313 

I331 

3 

(m/min) 

<500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

ES/MW 

= Total Bottles 

Well volume = 0.17 * (total well depth - water level) 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate 

pH 

pH Units 

<0.1 unit 

1.04 
.0% 

Conductivity Temperature 

uS/cm 

</=3% 

19s3 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

1933 
J934 

i931 

(collected in order below) 

°C 

Flow cell disconnected prior to sampling : 

<3% 

3.0 
138 
13.8 
3.5 

Facility/Project: TVWAAFA 

3.8 

Initial Headspace (ppm) 

Intial-Water Level before purge (ft. BTOC)O43" 
End-Water Level post purge/sample with pump on ( 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

Q.20 

Cew-23 

O.14 

O,10 
D.09 

D.8re 

'off boten 

X S00-mL HDPE w/ HNO, 6020 Total Metals (AA6, Cr, Cy,, Ni, Pb, Zn) and 1631E (Hg) 220 

Redox Potential 

Preservative: 

x 500 mL HDPE w/ HNO, 6020 Dissolved Metals ,A, Cr, C, , Mn, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

Project: TWAAFA 4023 
SamplerS: ESMW 
Sample ID: CCW-2B-123 
Date: 12/14/23 Time: 1355 

/03.2 

Analysis: *MS/HSD 

Cotleded 

electrode". Electrode calibrated in 

.BTOC): 

Turbidity 

(NTU) 
{3 readings) <5 NTU or 

< 10% if>5 NTU 

.23 

Q.78 
1.So 

solution. 

Field Filtered (0.45um) 



DOF: 
Date: 13/23 
Sampling Method: loflap 
Equipment Used: 
wL-ho#7o PID 

Turb -QLo.tub. 

Time 

(military) 

!23 

Notes: 

(1 

(1) 

3 

DALTON 
OLMSTED 
FUGLEVAND 

Purge start time: 

Purge stop time: 

Water level Purge Rate 

<0.33 t from 

Pumn . osttt well Volume : 

2nd reading 
8.73 

8. 72 
3.73 
.73 

S23 
6.73 

(m/min) 

<500 ml 

Monitoring Well Sampling Field Sheet Well No. 

te ysi tned otf 

|Sampling Personnel: 

Bottles and Analyses: 

ES/M 
Well volume = 0.17 (total well depth -water level) 

= Total Bottles 

.nl14-Bu8)a 
Initial Flow Rate 

Final Flow Rate: 

ph 

pH Units 

<0.1 unit 

o.92 

Clict2c-23 

Conductivity Temperature 

uS/cm 

*per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

</= 3% 

I702 
I720 

Water Quality Measurements 

(collected in order below) 

<3% 

Flow cell disconnected prior to sampling: 

I3.& 
13. 
13,9 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

j4,0 
L3.4 

intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC}: .73 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

O.22 

CCw-2C 

O.46 

U.31 

O2pp 

Redox Potential 

x S9m,HPPE w/ HNO, 6020 Total Metals (, 9 Cr,Cy,, , Ni, Pb, Zn) and 1631E (Hg) 
x sõ0 mL HDPE w/ HNO, 6020 Dissolved Metals (, , Cr,),, n, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

i37.D 
223.7 

Project: TWAAFA 4Q23 
Samplers: ESMW 

92. s 
93.4 

Date: 1214/23 

Analysis: 
Preservative: 

Sample ID: CW-20-1223 
Time: 1140 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 
{3 readings) <5 NTU or 

< 10% if >5 NTU 

b.07 

2.3o 

2.81 
3.13 
1.2 
2.99 

solution. 

Field Filtered (0.45um) 



DOF; 
Date: 12/4)23 
Sampling Method: / fHos per 
Equipment Used: 

|W� -ysi R Qatvo Pump -asteta 
Turb-120 tuo. 

Time 

(military) 

Purge start time: 

(1) 
(1) 

DALTON 
OLMSTED 
FUGLEVAND 

Purge stop time: 

ft 

Water level Purge Rate 

<0.33 ft from 

2nd reading 

334 
3.32 

isG3.30 
3.31 

3.3 

ES 

048 
lol 

(m/min) 

<500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

ES Hw 

= Total Bottles 

Well volume = 0.17 * (total well depth - water level) 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

uS/cm 

Conductivity Temperature 

</= 3% 

I334 

Al pans Stabeflo celA 
|00Clet ccw3A-123: 

13S 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

373 

Water Quality Measurements 

0.75 

(collected in order below) 

CCw-2A 
Facility/Project: TWAAFA 

< 3% 

2.S 

x B0 mL HDPE W/ HNO, 6020 Total Metals ( Cr,, 
9mL HDPE W/ HNO, 6020 Dissolved Metals (O, Cr, , ND. 

Initial Headspace (ppm) 

Flow cell disconnected prior to sampling 

Intial-Water Level before purge (ft. BTOC) 

|End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

(0.43 
0.4 

Date: 12/14/23 

Analysis: 
Preservative: 

Redox Potential 

mV 

Project: TWAAFA 4Q23 
Samplers: ESMW 

D) and 1631E (Hg) 

<10 mV 

eb ) and 1631E (HB) 

131. 
|34.2 

Sample ID: CCW-3A-1223 
Time: 1005 

137.4 

3.34' Gn) 

electrode". Electrode calibrated in 

3,38 

Turbidity 

(NTU) 

(3 readings} < 5 NTU or 
<10% if >5 NTU 

3.4 
|).38 

solution. 

Field Filtered (0.45um) 



Date: 
Sampling Method: 1tesp 
|Equipment Used: 

Turb-. 

WL Y0.*7o08 pID. V-o00 
|wQ -ys uoqutpump -Hutta 

Time 

(military) 

1024 
u27 

DOF: 

30 
1033 

Notes: 

(1) 
(1) 

- (2) 

DALTON 
OLMSTED 
FUGLEVAND 

Purge start time: 

Purge stop time: 

Water level 

k0.33 t from 

2nd reading 

4.D8 
.13 

-13 

et 

Purge Rate 

(m/min) 

< 500 m 

35o 
3So 
350 

Monitoring Well Sampling Field Sheet Well No. CCw353 

Bottles and Analyses: 

Sampling Personnel: 

ES/Hw 
Well volume = 0.17 * (total well depth -water level) 

= Total Bottles 

well Volume = 
J7o.8-3.3) 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

350 

-cew38-a3 

SPC 
Conductivity Temperature 

uS/cm 

</=3% 

I207 

J238 
2So 

1287 

*per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

1.2 

(collected in order below) 
x s08 ml HDPE W/ HNO, 6020 Total Metals (DS Cr, 

<3% 

I3.9 

Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling : 

j4.2 

Initial Headspace (ppm) 

4.3 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 
Oxygen 

mg/L 

</=0.3 mg/L 

O.38 

Date: 1214/23 

Analysis: 
Preservative: 

Redox Potential 

my 

, Ni, Pb, Zn) and 1631E (Hg) 
x se0 mL HDPE W/ HNO, 6020 Dissolved Metals (A s, Cr, D 6, , Ni, Pb, Zn) and 1631E (Hg) 

Project: TWAAFA 4023 
SamplerS: ESMW 

<10 mV 

3.73 

123.o 
1î.0 

Sample ID: CCW-3B-1223 
Time: 1040 

I2.S 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 
{3 readings} < 5 NTU or 

< 10% if >5 NTU 

7.65 

3.23 

solution. 

Field Filtered (0.45um) 

113 



DOF 
Date: 12/3 

Sampling Method: los fo 
Equipment Used: 

Turb -cs.tu. 

Time 

(military) 

92 

(1) 
(1) 

RKl-leOco 
Pumpashten 

E/S 

PID 

Purge start time: 

f 

Purge stop time: 

Water level 

<0.33 ft from 

2nd reading 

DALTON 
OLMSTED 
FUGLEVAND 

2.32 

12.31 
12.32 
2.32 

12.32 
12.32 
I2,32 

(9 3 

O933 

Purge Rate 

(m/min) 

<500 mL 

300 

3o0 

300 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

ES/HJ 
Well volume = 0.17* (total well depth -water level) 

= Total Bottles 

Well Volume = 

-17(23-12.31 ) ).s9t 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

Lo75 

L/o0 
300 

SPU 
Conductivity Temperature 

uS/cm 

</= 3% 

Ail pamj stb,dle Ho cell 

Notes: "Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

1332 

434 

(collected in order below) 
x 509mL HDPE w/ HNO, 6020 Total Metals (9,, Cr, 
x 500 mL HDPE w/ HNO, 6020 Dissolved Metals (.A, Cr, 

Ccw-3c 
Facility/Project: TWAAFA 
Jinitial Headspace (ppm) OTPe 
Intial-Water Level before purge (ft. BTOC) 

Flow cell disconnected prior to sampling: 

<3% 

4,0 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

2.41 

O.20 

Date: 12/14/23 

Analysis: 
Preservative: 

Redox Potential 

mV 

D, Ni, Pb, Zn) and 1631E (Hg) 

< 10 mV 

Project: TWAAFA 4023 
Samplers: ESMWN 

, M, Ni, Pb, Zn) and 1631E (Hg) 

)91.3 

Sample ID: CCW-3C-1223 

1S.3 

i34.7 

.31 

electrode". Electrode calibrated in 

Time: 0930 

I2.32 

Turbidity 

(NTU) 

{3 readings) <5 NTU or 
< 10% if >5 NTU 

3.83 
31 

1.73 

solution. 

Field Filtered (0.45um) 



Date: l/13/35 
Sampling Method: |ow lo Ru 

Time 

DOF: 

(military) 

Equipment Used: 
WL-o7oo 
|wa-ysi pro qucto Pump.Hatertn wel volume = 
Turb 

Notes: 

(1) 
(1) 

PID 

Purge start time: 

DALTON 
OLMSTED FUGLEVAND 

Purge stop time: 

ft 

333 0.20 
1334 

342 i.20 

Water level Purge Rate 

<0.33 ft from 
2nd reading 

Cdl't 

1328 
1344 

3 

(m/min) 

< 500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

ES]MW 

= Total Bottles 

Well volume = 0.17* (total well depth -water level) 

-1n(24 - 10.4) 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

720 

lo.41 

350 

SPC 
Conductivity Temperature 

uS/cm 

2 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

<= 3% 

2139 

Water Quality Measurements 

(collected in order below) 

2.3 

x 500 ml HDPE w/ HNO, 6020 Total Metals A Cr, 
x So9 mL HDPE w/ HNO, 6020 Dissolved Metals(A), Cr,. 

CCw-G 
Facility/Project: TWAAFA 
|Initial Headspace (ppm) 

Intial-Water Level before purge (ft. BTOC) 

Flow cell disconnected prior to sampling : 

< 3% 

End-Water Level post purge/sarnple with pump on (ft. BTOC): )o.0 

Pump Intake Depth (ft.BTOC): 

n2.5'f botbn 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

Redox Potential 

mV 

< 10 mV 

28.2 

Project: TWAAFA 4023 
Saimplers: ESMW 

Ni, Pb, Zn) and 1631E (Hg) 

35L 
33. 

Date: 12/18/23 

Analysis: 
Preservative. 

. Ni, Pb, Zn) and 1631E (Hg) 

Sample ID: CCWC-1223 
Time: 1345 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 
{3 readings) <5 NTU or 

< 10% if>5 NTU 

S3. 
3. 23 
3.93 
393 

solution. 

Field Filtered (0.45um) 

-otwo EIS 



DOF 
Date: 2/19/23 
Sampling Method: Jeoev 

Equipment Used: 
|wL-get7 

Turb -2o twb 

Time 

(military) 

wa -ysi progatpump- hastera well Volume = 

3 

31S 

DALTON 
OLMSTED 
FUGLEVAND 

PID.e- Cocoo 

(1) 
(1) 

Purge start time: 

2S3|2i3 

322 

(2) 

Purge stop time 

<0.33 ft from 

Water level Purge Rate 

2nd reading 

1250 
1322 

(m/min) 

< 500 mL 

00 

Monitoring Well Sampling Field Sheet Well No. CCwSB 

-Sampu vot t 3 

|Sampling Personnel: 

Bottles and Analyses: 

Well volume = 0.17 * (total well depth - water level) 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

4o0 

uS/cm 

Conductivity Temperature 

</=3% 

1420 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

1340 

Al Qarms stablee Masl cal 
Caiect cc-|58-nnt 

Water Quality Measurements 

2S3 

|23 

3. 

jytiS1a 13:1 
335 

1293 

(collected in order below) 

°C 

< 3% 

|Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling : 

Initial Headspace (ppm) 

3.S 
13 

Intial-Water Level before purge (ft. BTOC) 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

Redox Potential 

mV 

< 10 mV 

x 500 mL HDPE w/ HNO, 6020 Total Metals (A(A9 Cr, 9, W, Ni, PD Zn) and 1631E (Hg) 

88.S 
887 

x 6o ml HDPE w/ HN0, 6020 Dissolved MetalsAA, crG. D, Ni, FD Zn) and 1631E (Hg) 

33.0 

77:e 
15e 
737 

Project: TWAAFA 4023 
SamplerS: ESMW 

Date: 12/19/23 

Analysis: 
Preservative: 

.fa la 

electrode". Electrode calibrated in 

2.b8 

Turbidity 

Sample ID: CCW-58-1223 
Time: 1315 

(NTU) 

(3 readings) < 5 NTU or 
k 10% if >5 NTU 

21, 2 

5:o 

332 

solution. 

fulcety d-opped 
avand 1303 

Field Filtered (0.45um) 



DOF 
Date: 

Sampling Method: lo la 
Equipment Used: 

Turb- q4o. turb 

Time 

(military) 

wa-y$i pv quar pump -Hasket well Volume = 

1335 
1333 
1341 

1350 

Al 

(1) 
(1) 

DALTON 
OLMsTED 

UGLEVAND 

Purge start tine: 

344 
341|Sit 

(2) 

Purge stop time: 

<0.33 ft from 

Water level Purge Rate 

2nd reading 

329 
1350 

(m/min) 

X 

< 500 mnL 

3So 

350 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

Well volume = 0.17 * (total well depth -water level) 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

350 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

SPC 
Conductivity Temperature 

uS/cm 

</= 3% 

724 

Water Quality Measurements 

(collected in order below) 
-HDPE W/ HNO, 6020 Total Metals (AA9, Cr, 0F, 

X 250m HOPE tor Rus lHon 

<3% 

4.5 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

CCw- 50 

a2offbttm 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

Redox Potential 

HDPE w/ HNO, 6020 Dissolved Metals A)9, Cr, C9.t9, Mh, Ni, Pb, Zn) and 1631E (Hg) 
, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

$4.8 

Project: TWAAFA 4023 
Samplers: ESW 

Date: 1219/23 

Analysis: 
Preservative: 

8.63 

Sample ID: COW-5C-1223 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 
(3 readings} < 5 NTU or 

< 10% if >5 NTU 

9.24 
313 
3.30 
434 

Time: 1355 

solution. 

Field Filtered (0.45um) 



Date: 

DOF: 
12/7403 

Sampling Method: lostio ui 
Equipment Used: WL-4(0 #1opID Rl-booo 
wa-}si pvo guatio - Mas 

Turb -(o, tuvo 

Time 

(military) 

Notes: 

(2 

Purge start time: 

Purge stop time: 

ft 

Water level 

DALTON 
OLMSTED 
FUGLEVAND 

Pump 

<0.33 ft from 
2nd reading 

98 

D20 .98 

1.93 

Purge Rate 

(m/min) 

<500 mL 

35O 

Monitoring Well Sampling Field Sheet Well No. CcN- (aB 

|Sampling Personnel: 

Bottles and Analyses: 

Well volume = 0.17 * (total well depth -water level) 

Well Volume = 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

lo.33 

Calect ccw-oB-1223 

350 

Al OAIn stable, e flo) ckld 

SPC 
Conductivity Temperature 

uS/cm 

</= 3% 

24 
73 

o30 J3 

*per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

(collected in order below) 

<3% 

Facility/Project: TWAAFA 

i2.7 

Initial Headspace (ppm) 

x S0e-mL HDPE w/ HNO, 6020 Dissolved Metals AD, Cr.CytMn Ni, 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTOC) 1.98 
End-Water Level post purge/sample with pump on (ft. BTOC): 1 a 

Pump Intake Depth (ft.BTOC): 

~2of botb 

Dissoved 

Oxygen 
mg/L 

0.0Ppm 

</=0.3 mg/l 

2.28 

Redox Potential 

x 0gmt HDPE w/ HNO, 6020 Total Metals Cr, Ey fe a Ni, D.D) and 1631E (Hg) 

mV 

< 10 mV 

29.8 
S.3 

70.4 

7413 
748 

and 1631E (Hg) 

"77.3 

Project: TWAAFA 4023 
Samplers: ESMW 

771 

Date: 12/19/23 

Analysis: 
Preservative: 

Project: TWAAFA 4Q23 
Samplers: ESMW 

Sample lD: CCW-6B-1223 

Date: 12/19/23 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

Turbidity 

(3 readings} <5 NTU or 
<10% if >5 NTU 

27.o 
32 

22.4 

(NTU) 

12.0 

Sample D: CCW-9-6B-1223 

4.43 
.09 

4.29 

Time: 1025 

DupE 

Time: 1030 

solution. 

Field Filtered (0.45um) 

23I98 



DOF 
Date: 1/19/23 

Turb -Lo.tu 

Sampling Method: 1os fls pu 
|Equipment Used: 
WL-20. #ho PIDMi-u 

Time 

(military) 

s3 

Purge start time: 

(1) 
(1) 

EAED 

Purge stop time: 

Water level 

ft 

<0.33 ft from 
2nd reading 

8.54 
5.59 

VAND 

I039 

3 

Purge Rate 

(m/min) 

< 500 mL 

00 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Well volume =0.17* (total well depth water level) 

Well Volume = 

= Total Bottles 

I7(23'-8.23): gal Initial Flow Rate: 

Final Flow Rate 

pH 

pH Units 

<0.1 unit 

o43 

(o.S3 

700 

uS/cm 

Conductivity Temperature 

</=3% 

All parms tudele ceel 
IOS|Cdect *cew-loe-23 

349 

Notes: *per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

/85 

4121 

2.5 

Water Quality Measurements 

(collected in order below) 

<3% 

13.8 
13.8 

Flow cell disconnected prior to sampling: 

3.9 
I39 

Facility/Project: TWAAFA 

13.9 

Initial Headspace (ppm) 

I3.9 

Intial-Water Level before purge (ft. BTOC) 8.27 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

-2" f lbtto 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

Redox Potential 

mV 

< 10 mV 

x S09-ml. HDPE w/ HNO, 6020 Total Metals (. , Ni, Pb, Zn) and 1631E (Hg) 

126.2 
7.3 

x s0& mL HDPE W/ HNO, 6020 Dissolved Metals ACOF, M), Ni, Pb, Zn) and 1631E (Hg) 

95.7 
95.9 

Project: TWAAFA 4Q23 
Samplers: ESMW 

s.2 

Date: 1219/23 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

Sample ID: CCW-60-1222 
Time: 1105 

Turbidity 

(NTU) 

{3 readings) < 5 NTU or 
<10% if >5 NTU 

12.9 

3.83 

solution. 

Field Filtered (0.45um) 

Wa -ysi proquatvo pump .Maslhus 



DOF 
Date: a)19a3 

Turb -eotavb 

Time 

(military) 

Sampling Method: lp flas pi 
|Equipment Used: 

wL-yo*a8 PID .R-c 
|Wa ys proqmtapump- Masteslx Well Volume = 

1203 
120 

Notes: 

(1) 

Purge start time 

Purge stop time 

Water level 

ft 

DALTON 

<0.33 ft from 
2nd reading 

1.42 
92 

1209 1.92 
12125 
1215A 
121% .52 

1.42 

GEAND 

Purge Rate 

(m/min) 

< 500 mL 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 
ES MW 

Bottles and Analyses: 

|Well volume = 0.17 * (total well depth- water level) 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

OuRE! 

pH Units 

<0.1 unit 

o.34 
lo31 

lo.28 
lo28 
o27 

Yo 

Conductivity Temperature 

uS/cm 

</=3% 

le.27 
All pas stablde fieu cal 

t (cow- 476-122) 

K94 
907 

(Leett Cc-3-1a3 

25 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

038 

(collected in order below) 

<3% 

I2.9 
|2..3 

Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling: 

la-8 

|Initial Headspace (ppm) 

i2.9 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): /,2 
Pump Intake Depth (ft.BTOC): 

~2 of bto 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

x 509 mL HDPE w/ HNO, 6020 Total Metals A, 4s) Cr, Cu) E, D, Ni, Pb, Zn) and 1631E (Hg) 

O.3 

Redox Potential 

mV 

<10 mV 

34.6 
S3.4 
S7.0 

x 500 mL HDPE w/ HNO, 6020 Dissolved Metals ()A, Cr, 0 f D Ni, Pb, Zn) and 1631E (Hg) 

S8.7 

Date: 12/19/23 

Analysis: 
Preservative: 

Samplers: ESMW 

Project: TWAAFA 4Q23 
Samplers: ESMWN 

Analysis: 
Preservative: 

electrode", Electrode calibrated in 

(3 readings} <5 NTU or 
<10% if >5 NTU 

S37 

Y03 

Turbidity 

473 

Sample ID: CCW-78-1223 

Time: 1220 

Project: TWAAFA 4Q23 

(NTU) 

4.13 
3.74 

3.77 
4.23 

Sample lD: CCW--78-1223 

Date: 12/1Y23ime: 1225 
DupE 

solution. 

Field Filtered (0.45um) 



DOF: 
|Date: 1219/23 
Sampling Method: le faw pe Equipment Used: 
wQ-ys pro guato Pump - Hastuhet 

Turb -Seo twb. 

Time 

(military) 

134 
137 

31|33 
533 
3.33 

43 

(1) 
(1) 

Purge start time: 

Purge stop time: 

(3) 

DALTON 
OLMSTED 
FUGLEVAND 

Water level 

<0.33 ft from 
2nd reading 

3.33 
8.33 

EIS 

||50 

Purge Rate 

3 

(mymin) 

< 500 mL 

4o0 

AlpAYms Stah 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. CCW-7C 

|Sampling Personnel: 

= Total Bottles 

ES/Mw 
Well volume = 0.17 * (total well depth - water level) 

Well Volume = 

nl2'-831) 
Initial FIow Rate: 

Final Flow Rate: 

pH 

ysCalit "Ccwk-23 

pH Units 

<0.1 unit 

lo.78 

Yo0 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Conductivity Temperature 

uS/cm 

</=3% 

Zo13 

206 

Water Quality Measurements 

(collected in order below) 
x 500 mL HDPE w/ HNO, 6020 Total Metals ()As) Cr, 
x S0-mL HDPE W/ HNO, 6020 Dissolved Metals () cr, 

<3% 

13.6 

Facilíty/Project: TWAAFA 

Flow cell disconnected prior to sampling: 

i3.8 

Initial Headspace (ppm) 

13.8 
i3.8 

Intial-Water Level before purge (ft. 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

w2f botom 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

O.33 
O.27 
D.26 

Date: 1219/23 

Analysis: 
Preservative: 

Redox Potential 

mV 

M), Ni, Pb, Zn) and 1631E (Hg) 

Project: TWAAFA 4Q23 
SamplerS: ESMWN 

Min) Ni, Pb, Zn) and 1631E (Hg) 

<10 mV 

74. 

8.31' 

28.2 

Sample ID: CCW-7C-1223 

78.1 
D8.4 

electrode". Electrode calibrated in 

Time: 1145 

8.33 

Turbidity 

(NTU) 

(3 readings) <5 NTU or 
< 10% if >5 NTU 

4.38 
3.74 

3,94 

solution. 

Field Filtered (0.45um) 



DOF 
Date: //2 

Sampling Method:), us las u 
Equipment Used: 
wL . 78 pIDl-booo 
wa-ysi pvo quabo pumo -Mastet 
Turb - o.tuo. 

Time 

(military) 

Notes: 

(1) 

Purge start time: 

(1) 

Purge stop time: 

Water level 

f 

<0.33 f from 

2nd reading 

So3.38 
9S33.33 

DALTON 
OLMSTED 
FUGLEVAND 

3.38 

3.33 

3.38 
3.36 

3.30 

3 

0938 

Purge Rate 

(ml/min) 

< 500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

ES/MW 
Well volume =0.17 * (total well depth- water level) 

= Total Bottles 

Well Volume 

1u- 3.38)e 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

i77 

1010cut ccwB8-3ad3 

Yoo 

Conductivity Temperature 

uS/cm 

</=3% 

424 

lD39 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

|103 

Water Quality Measurements 

I:3 

(collected in order below) 

Ce8B 
Facility/Project: TWAAFA 

°C 

<3% 

|Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

j. 

Intial-Water Level before purge (ft. BTOC) 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

O.0e 

Redox Potential 

12. 

x 500 mL HDPE W/ HNO, 6020 Total Metals ,, Cr, O,E, n, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

Project: TWAAFA 4Q23 
Samplers: ESMW 

Analysis: 
Preservative: 

x 500 mL HDPE w/ HNO, 6020 Dissolved Metals A,As, Cr, C,fe, Mn, Ni, Pb, Zn) and 1631E (Hg) 

Date: 12/18/23 

2.33 

electrode". Electrode calibrated in 

Sample lD: CCW-B-1223 
Time: 1010 

3.38 

Turbidity 

(NTU) 
{3 readings} < 5 NTU or 

< 10% if >5 NTU 

jo.S 

3.92 
4.31 
4.3 

4.4 

solution. 

Field Filtered (0.45um) 



DOF; 
Date: 323 
Sampling Method: gldd 
Equipment Used: 

|WL-JO#o 

Turb -2o.tb 

Time 

(military) 

|/oS 

io2-4 

(1) 
(1) 

(3) 

Purge start time: 

Purge stop time: 

Water level 

<0.33 ft from 
2nd reading 

S.iS 
3.13 
3.13 
3.13 

3.13 

DALTON OLMSTED 
FUGLEVAND 

3.13 

3.13 
3.13 

lo03 

Purge Rate 

(ml/min) 

2So 
2s0 
250 

253 
2S0 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Bottles and Analyses: 

ES/MW 
Weli volume = 0.17 * (total well depth -water level) 

Well Volume = 

80650 9.24 
8.47 

= Total Bottles 

nla.s-3lgd 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

253 
7.09 

b.39 
lo.30 
lo.32 

3S0 

Condúctivity Temperature 

uS/cm 

</= 3% 

Water Quality Measurements 

224,| 

I70.3 
I72.2 
236.O 
244.9 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

2s1.3 

Al pav ms Stabe, dllflus c 

259.1 

(collected in order below) 

Flow cell disconnected prior to sampling : 

C 

<3% 

Facility/Project: TWNAAFA 
Initial Headspace (ppm) 

Jo.8 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 2.13 

Pump Intake Depth (ft.BTOe fved d to 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

D.2/ 

CTHW 

D.09 
0.07 

x E00ML HDPE W/ HNO, 6020 Total Metals (., Cr, , Pb, D) and 1631E (Hg) 

Redox Potential 

mV 

x s0emL HDPE w/ HN0, 6020 Dissolved Metals (, , Cr, D, , Pb, and 1631E (Hg) 

< 10 mV 

-4/,7 

Analysis: 
Preservative: 

lo2.7 

22. S 

74.9 
82.4 

3,1|) 

Project: TWAAFA 4Q23 
SamplerS: ESMW 

Bo. 7 

Sample lD: CTMW-5-1223 
Date: 12/13/23 Time: 1040 

electrode". Electrode calibrated in 

|D. cn deive 
in past proc. 

Turbidity 

(NTU) 
{3 readings) < 5 NTU or 

< 10% if>5 NTU 

7.So 
Jo.2o 

S. SS 
S.S2 
J80 
S.83 

solution. 

Field Filtered (0.45um) 

ow 



DOF: 
Date: 1s3 

Sampling Method: LoHes 
Equipment Used: 
|WL-Yo.*708 PID. Rl-Oc0 

-Mastestu wa-g Rro Qust Pump 
Turb - . turlo 

Time 

(military) 

Q00 

(1) 
(1) 

2) 

Purge start time: 

Purge stop time: 

Water level Purge Rate 

ft 

<0.33 ft from 

DALTON 
OLMSTED 
FUGLEVAND 

2nd reading 

33 
.3 

J!.37 
li,37 

|14/S 

s3 31 350 

3 

(ml/min) 

< 500 mL 

330 
350 

330 
350 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. TMW1 

Sampling Personnel: 

Well volume = 0.17 * (total well depth -water level) 

Well Volume = 

= Total Bottles 

S/HW 

Initial Flow Rate: 

Final Flow Rate: 

ph 

pH Units 

<0.1 unit 

(83 

3So 

Conductivity Temperature 

uS/cm 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

</= 3% 

All QaYms Ssta d flo cell 

234| 

2237 

Water Quality Measurements 

(collected in order below) 

< 3% 

|Facility/Project: TWAAFA 

S.5 

|Initial Headspace (ppm) 

S.S 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTO) )).2 
End-Water Level post purge/sample with pump on (ft. BTOC): R7 

Pump Intake Depth (ft.BTOC): 

ml'of botom 

Dissoved 

Oxygen 
mg/ 

</= 0.3 mg/L 

0.7 

O32 

O.8 

Redox Potential 

x G00 mL HDPE w/ HNO, 6020 Total Metals9, Cr, , 9, NO, Ni, Pb, Zn) and 1631E (Hg) 
X 50 

mV 

<10 mV 

4S.o 

Project: TWAAFA 4Q23 
Samplers: ESMWN 

Analysis: 
Preservative: 

0yo, 

13S.O 

Sample ID: CTMW-7-1223 
Date: 1213/23 Time: 1200 

electrode". Electrode calibrated in 

(stik) 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
<10% if>5 NTU 

3.02 

2.85 

solution. 

Field Filtered (0.45um) s00 mL HDPE w/ HNO, 6020 Dissolved Metals A Cr, 9, e D Ni, Pb, Zn) and 1631E (Hg) 



DOF 
Date: 12)3 
Sampling Method: ow taw pev' 
Equipment Used: PID PMI-buoo 

|W�-YSt ProRatePunmn.Hasketd 
|Turb -o,tu 

Time 

(military) 

52S 

Notes: 

Purge start time 

(1) 
(1) 

Punge stop time: 

Water level 

ft 

|5| S.9S' 

<0.33 ft from 

2nd reading 

DALTON 
OLMSTED 
FUGEVAND 

fo.91 

15i8.33 

7.07 

7,23 

IS32 

Purge Rate 

(m/min) 

< 500 mL 

250 
250 

200 

1So 

150 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

|Sampling Personnel: 

LS/Hw 
Well volume =.17* (total well depth - water level) 

= Total Bottles 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

2.30 

32,73 

Q.73 

Clec CTMW8 -a2 

12,74 

260 

SPC 
Conductivity Temperature 

uS/cm 

</= 3% 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

(o224 

Water Quality Measurements 

(collected in order below) 

°C 

<3% 

Facility/Project: TWAAFA 

j. 

Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

CTHw 

~)'Dfbotom 

Dissoved 

Oxygen 

mg/L 

</= 0.3 mg/L 

O.0 

D.Dppon 

O.3 

Redox Potential 

x SARmL HDPE w/ HNO, 6020 Total Metals , , Cr, @.f D. Ni, Pb, Zn) and 1631¬ (Hg) 
x s0 mL HDPE w/ HNO, 6020 Dissolved Metals (A, 4, Cr, qu, f, M, Ni, Pb, Zn) and 1631E (Hg) 
Y 230ml HOrE for fervaS IVon 

mV 

< 10 mV 

-31 

Analysis: 
Preservative: 

325. S 

-3-8, 

Project: TWAAFA 4023 
SamplerS: ESMW 

3SO.{ 

-352.0 
3s3, 

353.8 
354,9 

Sample lID: CTMVW8-1223 
Date: 12/12/23 Time: 1525 

electrode", Electrode calibrated in 

7.63'Gre 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
< 10% if >5 NTU 

28.5 
23.S 

24. 
22.3 

.02 

lo 35 

Colected. 

solution. 

Field Filtered (0.45um) 



Date: 2223 
Sampling Method: |os tls Pr Equipment Used: 

DOF: 

Wa -YS Ps at Pump- Mastvtu Turb 

Time 

(military) 

H30 

Notes: 

(1) 
(1) 
() 

3 

Purge start time 

Purge stop time: 

Water level Purge Rate 

f 

<0.33 t from 

DALTON 
OLMSsTED 
FUGLEVAND 

2nd reading 

j0.83 
10.83 

83 
10183 
0.I 
i0.33 

(m/min) 

< 500 mL 

350 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

Sampling Personnel: 

Well volume = 0.17 (total well depth -water level) 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

7(30.1 -(0.84 ) 
350 

pH Units 

<0.1 unit 

lo.49 

Caet CTM N-223 

Conductivity Temperature 

uS/cm 

</= 3% 

Water Quality Measurements 

33o1 
3379 

3343 
340 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

3341 
R391 

(collected in order below) 

Flow cell disconnected prior to sampling: 

°C 

<3% 

13.2 

|Facility/Project: TWAAFA 
Initial Headspace (ppm) 

15.5 

Intial-Water Level before purge (t. BTOc) 

|End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

CTMw-4 

S.0 

2.28 

O.0ppr 

Redox Potential 

x 509 mL HDPE W/ HNO, 6020 Total Metals (A)A9 Cr, . fé) a) Ni, Pb, Zn) and 1631¬ (Hg) 

mV 

< 10 mV 

x S0e ml HOPE W/ HNO, 6020 Dissolved Metals (.Os, Gr, , . Ni, Pb, Zn) and 1631E (Hg) 

- /0.7 

i1.3 

Project: TWAAFA 4023 
Samplers: ESMW 

19.5 

Date: 12/12/23 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

Sample ID: CTMN913 

Time: 1430 

Turbidity 

(NTU) 

{3 readings) < 5 NTU or 
< 10% if >5 NTU 

9.21 
lo.77 

2.84 

107 
1D.9 

solution. 

Field Filtered (0.45um) 

-0. tuwb 



Date: 12/s/23 

Turb -uot 

Time 

DOF: 
|Sampling Method: lowtlo 
Equipment Used: 
WL- Jeo. # 7ou8 

wa-ysi fr gsto Pump- Mastefus 

(military) 

Lo38 

(1) 
(1) 

(2) 

DALTON 
OLMSTED 

Purge start time: 

Purge stop time: 

ft 

PID. Kkl- (ooco 

<0.33 ft from 
2nd reading 

EVAND 

2.0S 

Water level Purge Rate 

Io3s 

peyi 

X 

(ml/min) 

< 500 mL 

J00 

/00 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. CTMWiR2 
Facility/Project: TWAAFA 

|Sampling Personnel: 

Well volume = 0.17* (total well depth -water level) 

= Total Bottles 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

|2.21 

uS/cm 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Conductivity Temperature 

</= 3% 

73L 
7420 

79s2 

Water Quality Measurements 

2408 

I.2 

(collected in order below) 

<3% 

I3.5 

Flow cell disconnected prior to sampling: 

12. 

Initial Headspace (ppm) 

j2.2 

O.0 
|Intial-Water Level before purge (ft. BTOC) 

123 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

AB'fboto 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

2.25 

Redox Potential 

Date: 1215/23 

Analysis: 
Preservative: 

x s00 mL HDPE w/ HNO, 6020 Total Metals 

mV 

se6 mL HDPE w/ HNO, 6020 Dissolved Metals (9, Cr, , Ni, Pb, Zn) and 1631E (He) 

<10 mV 

Project: TWAAFA 4023 
SamplerS: ESMW 

- Y3. 
-Gu.3 
-/D4.7 

Sample lD: CTMW-11R2-1223 

/07. 
-Q. 
-L123 

electrode", Electrode calibrated in 

Time: 1100 

Turbidity 

(NTU) 
{3 readings} <5 NTU or 

<10% if>5 NTU 

S,98 
334 
?./7 

3. 73 

solution. 

Field Filtered (0.4Sum) 
(, Cr. , Ni, Pb, Zn) and 1631E (Hg) 



DOF 
Date: l2 lhsl23 
Sampling Method: s o w 
Equipment Used: 
WL-oA7o6 PID 

Wa-ysi pio quatPump. Mastertua 
Turb -So. 

Time 

(military) 

|43 

|S3 

DALTON 
OLMSTED 
FUGLEVAND 

Purge start time: 

Purge stop time: 

iS2 IS. 14 

Water level 

<0.33 t from 
2nd reading 

15.14 
I5.24 

55| is.2 
15.24 
iS,2 

(1) 
(1) 

i20SClet 

1207 

Purge Rate 

(m/min) 

< 500 mL 

300 

Monitoring Well Sampling Field Sheet Well No. CTMW-a 
Facility/Project: TVWAAFA 

Bottles and Analyses: 

|Sampling Personnel: 

ES IMw 
Well volume = 0.17 * (total well depth - water level) 

= Total Bottles 

Well Volume = 

i731 - I5.n)= 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

7.43 

1.00 

G.91 

3o0 

uS/cm 

All 2ams Stab dlc flw Celh 

Conductivity Temperature 

</=3% 

NotesS: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

1823 

37 

Water Quality Measurements 

(collected in order below) 

Initial Headspace (ppm) O.0 
Intial-Water Level before purge (ft. BTOC) 

<3% 

IS.22 
End-Water Level post purge/sample with pump on (ft. 8TOC): S 
Pump Intake Depth (ft.BTOC): 

Flow cel disconnected prior to sampling: 

~0of botow 
(218Toc) 

Dissoved 

Oxygen 
mg/L 

</= 0.3 mg/L 

033 
O.34 

0.24 

Redox Potential 

< 10 mV 

X 500 mL HDPE w/ HNO, 6020 Total Metals (, O, Cr, , , Mh, Ni, Pb, Zn) and 1631E (Hg) 

mV 

-24.5 
-23.2 
- /0. 

x See mL HDPE w/ HNO, 6020 Dissolved Metals (AA, Cr, @,t, M, Ni, Pb, Zn) and 1631E (Hg) 

Project: TWAAFA 4023 
Samples: ESMW 

23.2 
24,7 
33 

Date: 12/15/23 

Analysis: 
Preservative: 

electrode", Electrode calibrated in 

Sample ID: CTM-12-1223 

Turbidity 

{3 readings} <5 NTU or 
<10% if >5 NTU 

(NTU) 

2.9 
2,49 

4,30 
3.76 
3.03 

3.49 

Time: 1205 

solution. 

Field Filtered (0.45um) 

to 



Date: 3/03 
DOF: 

Sampling Method: w flo i Equipment Used: |wL-e0. +70u8 PID 
Turb qo. tu 

Time 

(military) 

|134i 
352 

35S 
358 

(1) 

Notes: 

(1) 

3) 

S 

Pump. Maituflu 

Purge start time: 

Purge stop time: 

DALTON 
OLMSTED 
FUGLEVAND 

Water level 

<0.33 ft from 
2nd reading 

4.02 

}.21 
).23 

4,27 

L,29 

1344 

Purge Rate 

(m/min) 

< 500 mL 

360 
I75 

}7 

Monitoring Well Sampling Field Sheet Well No. CTM14 

Bottles and Analyses: 

|Sampling Personnel: 
ES/HW 

|Well volume =0.17 * (total well depth -water level) 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

214 
8.03 

8.17 
Ý,02 
B.26 
8.24 

3.33 

|75 

uS/cm 

ConductivityTemperature 

</=3% 

316.2 

240.7 

A paus stabl, dle fe ceil 

28S.0 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

13 

(collected in order below) 

°C 

< 3% 

Flow cell disconnected prior to sampling : 

3.4 
I3.2 
|2.8 

0. 

i2.4 

Facility/Project: TWAAFA 

2.3 

Initial Headspace (ppm) 

12.3 

|Intial-Water Level before purge (ft. BTOC) 

Pump Intake Depth (ft.BTOC): 

End-Water Level post purge/sample with pump on (ft. BTOC): 32 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

2.43 
2.77 

287 
2.48 
2222 

Redox Potential 

Analysis 
Preservative: 

x 500 mL. HDPE W/ HNO, 6020 Total Metals (), Cr, ¬9. , Ni, Pb, Zn) and 1631E (H8) 
x se0 mL HDPE W/ HNO, 6020 Dissolved Metals (, , Cr, 0fe D Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

34. 

37.3 
32.4 

Date: 12/13/23 

30.io 
23.2 

Project: TWAAFA 4Q23 
Samplers: ESMW 

26.3 

Sample lD: CTMW-14-123 

3.42 

25.5 

electrode". Electrode calibrated in 

Time: 1415 

(stikof 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
< 10% if >5 NTU 

192 
143 
o3.7 

lo.3 

j0.73 

solution. 

Field Filtered (0.45um) 



DOF: 
Date: 1lis|3 
Sampling Method: |aslasv 

Equipment Used: 
WQ -4si 
Turb -qoub 

Time 

(military) 

1324 

1330 
1333 

331 

3151.03 

Notes: 

(1) 

abopump -asttuk 

3i81.03 
321 7.03 

(1) 

Purge start time: 

1.03 
1321 1.03 

Purge stop time: 

Water level 

<0.33 f from 
2nd reading 

DALTON OLMSTED 
FUGLEVAND 

?.03 

7.05 

1310 
(344 

3 

Purge Rate 

(m/min) 

<500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

= Total Bottles 

Well volume = 0.17* (total well depth -water level) 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

S/Mw 

1.31 

lo .73 

le.73 

SPC 
Conductivity Temperature 

uS/cm 

</= 3% 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

iOs3 

!O0 

(collected in order below) 

°C 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

<3% 

intial-Water Level before purge (ft. BTOc) 

12.2 
i2.0 

a' (stckup 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOc): 

n2,5 A botorn 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

Redox Potential 

Analysis: 
Preservative: 

mL HDPE w/ HNO, 6020 Total Metals 

mV 

x Seo mL HDPE W/ HNO, 6020 Dissolved Metals (.O.e), Ni, Pb, Zn) and 1631E (E) 

<10 mV 

31.3 

27 

Project: TWAAFA 4023 
Samplers: ESMW 

L|l. 3 
Y3.3 

Sample ID: CTMW-17-1223 
Date: 1215/23 Time: 1345 

Ls,3 

electrode". Electrode calibrated in 

2,08 

Turbidity 

(NTU) 
(3 readings) <5 NTU or 

<10% if >5 NTU 

22. 8 

22.2 
22.8 
23.S 

solution. 

Field Filtered (0.45um) 
(9O9OMNi, Pb, Zn) and 1631E 



DOF: 
Date: 12 

Sampling Method: \o fla 
Equipment Used: 

Turb -qo. tuo 

Time 

(military) 

WQ-ySi pro quttopump -HastteA well Volume = 
EIS 

(1) 
(1) 

s/23 

(3) 

Purge start time: 

LTON 
LMSTED 

FUGLEVAND 

Purge stop tìme:UAB 

<0.33 ft from 

HO413.27 

Water level Purge Rate 

2nd reading 

1321 
13.21 
13.21 
13.17 

13.91 

1400 

3 

(m/min) 

< 500 mL 

300 
300 
300 

300 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

|Sampling Personnel: 

Well volume = 0.17 * (total well depth - water level) 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

300 
300 

All paYS Stasde Aa 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Conductivity Temperature 

uS/cm 

</= 3% 

I825 

Water Quality Measurements 

(Collected in order below) 

<3% 

|.3 

Flow cell disconnected prior to sampling: 

14.5 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

x S00 mL HDPE W/ HNO, 6020 Dissolved Metals (A, , Cr, C), O, 

intial-Water Level before purge (ft. BTOC) 2. 4 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

w2.5 off botm 

Dissoved 

Oxygen 

CTHW -11) 

mg/L 

</=0.3 mg/L 

0.22 
O.22 

X 500 mL HDPE w/ HNO, 6020 Total Metals (A), , Cr, co , , Ni, Pb, Zn) and 1631E (Hg) 

Redox Potential 

Date: 12/15/23 

Analysis: 
Preservative: 

mV 

< 10 mV 

, Ni, Pb, Zn) and 1631E (Hg) 

S3.8 

Project: TWAAFA 4023 
Samplers: ESMW 

52.6 

Sample ID: CTMW-17D-1223 

So.4 

48.1 

electrode", Electrode calibrated in 

Time: 1425 

I3,24 

Turbidity 

(NTU) 

(3 readings) < 5 NTU or 
< 10% if >5 NTU 

S.3 

o.39 
S 96 

4.s3 

solution. 

Field Filtered (0.45um) 



DOF 
Date: 
|Sampling Method: las t pev |Equipment Used: 
|wQ-Ysi Rro Quatump.Hostefut 

Turb - Lo tu 

Time 

(military} 

332 

235 

(1) 

(1) 

DALTON 
OLMSTED 
FUGLEVAND 

Purge start time: 

223 le.48 
27.87 

(2) 

Purge stop time: 

Water level 

<0.33 f from 

2nd readìng 

123 

Purge Rate 

(m/min) 

< 500 mL 

300 

250 

135 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

|Sampling Personnel: 

ES/Hw 
Well volume = 0.17 (total well depth -water level) 

= Total Bottles 

Well Volume = 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

0.1 unit 

CTw-B22 

o.70 

300 

Notes: *per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

SFC 
Conductivity Temperature 

uS/cm 

</=3% 

980 

Water Quality Measurements 

(collected in order below) 

Facility/Project: TWAAFA 

3% 

Initial Headspace (ppm) 

Flow cell disconnected prior to sampling : 

0SS 

|Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
.mg/L 

<=0.3 mg/L 

|72 
|.63 

O.33 
O.23 

Redox Potential 

Analysis: 
Preservative: 

x 500 mL HDPE W/ HNO, 6020 Total Metals (, 69, Cr, æ,, D, Ni, Pb, Zn) and 1631E (Hg) 

mV 

x 00 mL HDPE w/ HNO, 6020 Dissolved Metals t),, Cr, COfe M, Ni, Pb, Zn) and 1631E (Hg) 

10 mV 

B0.o 
84.e 

Project: TWAAFA 4Q23 
Samplers: ESMW 

83.8 
S2.3 
80.3. 

Sample ID: CTMV-181223 
Date: 1213/23 Time: 1235 

electrode". Electrode calibrated in 

7,06 

Turbidity 

(NTU) 

(3 readings} < 5 NTU or 
<10% if >5 NTU 

20o 

Solution. 

Field Filtered (0.45um) 



Date: 12)isl3 
DOF: 

Sampling Method: ls flssev 
Equipment Used: 

wa -ys. frouatPurmn. tostete 
Turb qLo. b 

Time 

(military) 

093sS.c2 
D4-!|5.19 

Notes: 

(1) 

44 5.28 
0917S.38 

09S0. 47 

(1) 

Purge start time: 

Purge stop time: 

i002S Slo 

(2 

DALTON 
OLMSTED 
FUGLEVAND 

Water level 

<0.33 ft from 
2nd reading 

OS36 

Purge Rate 

(m/min) 

< 500 mL 

3 

200 
50 

/50 

/00 
Al pans Stasle 

-Samp vt 12s 

Monitoring Well Sampling Field Sheet Well No. CTHW-23R2 

| Sampling Personnel: 

ESIHN 
Well volume = 0.17" (total well depth - water level) 

-Paint fumes hwe 
Bottles and Analyses: 

= Total Bottles 

Well Volume : 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

1.3 

7. 3 

Coet cTMWSR2-19h 

7.17 

250 

Conductivity Temperature 

uS/cm 

</=3% 

720 

*per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

727 
730 

Water Quality Measurements 

73L 
733 

f"3 

(collected in order below) 
x s0e mL HDPE w/ HNO, 6020 Total Metals (A 9 Cr,9. 
x s00 mL HDPE W/ HNO, 6020 Dissolved Metals (@) @, Cr, 

°C 

Flow cell disconnected prior to sampling: 

< 3% 

13.9 
3.9 

13 
i3.3 

Facility/Project: TWAAFA 

3.4 

Initial Headspace (ppm) 

i33 

|Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (t.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

O.3 

O. 3 

0.13 

Mh Ni, Pb, Zn) and 1631E (Hg) 

Redox Potential 

mV 

10 mV 

. (oh, NI, Pb, Zn) and 1631E (Hg) 

3. 
90.7 

824 

3 

electrode". Electrode calibrated in 

2. 

Project: TWAAFA 4Q23 
Samplers: ESMW 

5.48 

Turbidity 

(NTU) 

{3 readings} < 5 NTU or 
< 10% if >5 NTU 

9.20 
10.40 
733 

24 

Sample ID: CTMW23R2-123 
Date: 12/15/23 Time: 1010 

Analysis: 

%.!9 

solution. 

Field Filtered (0.45um) 

Preservative: 



|Date: 

DOF; 
Sampling Method: los fle peri 
Equipment Used: 
WL |wQ-YSI Po Qat. 
|Turb -(he Tub 

Time 

(military) 

12/u(23 

(1) 
(1) 

Purge start time: 

Punge stop time: 

ft 

DALTON OLMSTED 
FUGLEVAND 

Pump 

Water level 

<0.33 ft from 

2nd reading 

325.94 
35 5,58 

D33 5.70 

S.90 
S.90 

3 

Mastutu 
S 

I021 
|lo3 

Purge Rate 

(mL/min) 

s 

< 500 mL 

3D0 
300 
300 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Well volume =0.17 * (total well depth water level) 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

o.85 

lo.38 

= 0.42o 

SPC 
ConductivityTemperature 

uS/cm 

</=3% 

Al gav ns stal de flo cell 
CTMy1223! 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

215 
254.8 

2S.8 

(collected in order below) 

<3% 

Facility/Project: TWAAFA 
initial Headspace (ppm) 

:3 

Flow cell disconnected prior to sampling: 

Intial-Water Level before purge (ft. BTOC) 5.56 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 

mg/L 

CTHW-2 

</=0.3 mg/L 

3.70 
L87 

al'beton 

6.32. 

D. 

x 50emL HDPE w/ HN0, 6020 Total Metals (AA Cr.E , Ni, Pb, Zn) and 1631E (Hg) 

Redox Potential 

I HDPE W/ HNO, 6020 Dissolved Metals (AIA Cr, 0, Fe Mn, Ni, Pb, Zn) and 1631E (Hg) 
X 50ml HOPE or Fevas ron 

mV 

Analysis: 
Preservative: 

< 10 mV 

143.7 

/47.0 
l49.9 

Project: TWAAFA 4023 
Sarmplers: ESMW 
Sample ID: CTMW24-1222 
Date: 1211/23 Time: 1100 

I52. 
153.4 
S3.3 

electrode". Electrode calibrated in 

(Stveku 
i. /)H) 

Turbidity 

(NTU) 
{3 readings) < 5 NTU or 

< 10% if>5 NTU 

21.2 
I2, S 

4.0S 
27O 
22 
2.2 

solution. 

Field Filtered (0.45um) 



Date: i/23 
Sampling Method: lw le pev 

DOF: 

|Equipment Used: 
WL-Go hob PIp.cco 
wa-Ysi Pro Buat pump -Hasteet 
Turb -6eo. T 

Time 

(military) 

12 

|!3S 

1234 

1245 

(1) 
(1) 

Purge start time: 

9) 

Purge stop time: 

223 2 
12.42 

<0.33 f from 

13.42 
2372.92 

DALTON 
OLMSTED 
FUGLEVAND 

Water level Purge Rate 

2nd reading 

12.90 
12.70 

I125 
1243 

3 

(m/min) 

<500 mL 

3o0 

350 
3S0 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

= Total Bottles 

ES/MN 
Well volume = 0.17* (total well depth -water level) 

Well Volume = 

Initial Flow Rate: 

pH 

Final Flow Rate: 

pH Units 

.n(24.3 -1274 ) 

<0.1 unit 

(e87 

CTMw u9-n23 

3o0 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

SPC 
Conductivity Temperature 

uS/cm 

</=3% 

234 

Water Quality Measurements 

(collected in order below) 

<3% 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

Flow cell disconnected prior to sampling : 

3.0 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

CTHN24/D 

Dissoved 

Oxygen 
mg/L 

YS Satottt Blacd seVne tuyed ak on 
YS! 

</= 0.3 mg/L 

D.11 

Redox Potential 

mV 

< 10 mV 

x0mL HDPE w/ HNO, 6020 Total Metals (AD Cr, 
x60 mL HDPE w/ HNO, 6020 Dissolved Metals (A, Cr, O. Fe) D Ni, Pb, Zn) and 1631E (Hg) 

, u, Ni, Pb, Zn) and 1631E (Hg) 

to.3 

t40.6 

Project: TWAAFA 4Q23 
Samplers: ESMN 

I2.94' shetup) 

Date: 1211/23 
Analysis: 
Preservative: 

electrode", Electrode calibrated in 

I2,92 

Turbidity 

Sample lD: CTMW-24D-123 

{3 readings} <5 NTU or 
<10% if >5 NTU 

(NTU) 

3.14 

0.53 

Time: 1245 

solution. 

Field Filtered (0.45um) 



DOF; 
Date: |23/23 

Sampling Method: l tl 
||Equipment Used: 

Time 

(military) 

|wQ -ysi pioqusto Pumo.Mastrtle 

(1) 
(1) 

(3) 

PID 

Purge start time: 

DALTON OLNAsTED 

Purge stop time: 

243b.31 

<033 ft from 
Znd reading 

252 7.3 

Water level Purge Rate 

.2 

AND 

124 
1318 

(ml/min) 

< 500 mL 

200 

Monitoring Well Sampling Field Sheet Well No. 

Bottles and Analyses: 

Sampling Personnel: 

ESMW 

= Total Bottles 

Well volume = 0.17* (total well depth -water level) 

Well Volume : 

11(3-513) 
Y00 Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

7.22 

7.19 

Conductivity Temperature 

uS/cm 

</= 3% 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

Zo18 

AlL parms stablede tle ceel 

21171 

collected in order below) 

Flow cell disconnected prior to sampling 

<3% 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

12.4 

Intial-Water Level before purge (ft. BTOC) 

TEnd-Water Level post purge/sample with pump on (ft. BTOC): . o 

MW-4 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

Redox Potential| 

mV 

x Ge0mL HDPE w/ HNO, 6020 Total Metals (AD, Cr, CO n, Ni, Pb, Zn) and 1631E (Hg) 
xs00 mL HDPE w/ HNO, 6020 Dissolved MetalsA, Cr, 9.ER, , Ni, Pb, Zn) and 1631E (Hg) 

<10 mV 

|4.0 

19.7 
19.5 
19.3 

Project: TWAAFA 4023 
SamplerS: ESMW 

Date: 12/18/23 

Analysis: 
Preservative: 

Sample ID: MW-1223 

S18 stickup) 

electrode". Electrode calibrated in 

Time: 1305 

Turbidity 

fild Blkl-12} 
talen hael 

(NTU) 

(3 readings) <5 NTU or 
< 10% If >5 NTU 

329 

4.95 
).38 
L7o 

solution. 

Field Filtered (0.4Sum) 



DOF 
Date: 
Sampling Method: los as P 
Equipment Used: 
WLQe768 pIDZ-oO0 

wa -Ýsi Po Qtr Pump- Mastett Turb -qea tuo. 

Time 

(military) 

I34 

3Se 
353 

Purge start time: 

(1) 

Purge stop time: 

Water level 

(1) 

f 

<0.33 ft from 

344|L.o5 
347 . De 

2nd reading 

DALTON 
OLMsTED 
FUGLEVAND 

Clet 

391S 

Purge Rate 

3 

(m/min) 

< 500 mL 

Hoo 

doo 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

- Sampu vd t 5 

Well volume = 0.17 * (total well depth - water level) 
ES/HN 

= Total Bottles 

wel Volume 17(17 -0,1) 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

223'/ 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

SPC 
Conductivity Temperature 

uS/cm 

</=3% 

|731 

Water Quality Measurements 

(collected in order below) 
x 500 mL HDPE w/ HNO, 6020 Total Metals ( 

°C 

Rse stayt Ryne died attempti to chaxsee Via Va pos Lpluysdd t pune) 
333 u start ,uSin var Geheoctur to Pade p 

<3% 

Facility/Project: TWNAAFA 

Flow cell disconnected prior to sampling: 

13.4 

P-7 
Initial Headspace (ppm) 

IS.4 
iS.S 

Iintialk-Water Level before purge (ft. eTOC ).9 RIorSt) 
End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

w)' off botom 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

D 05 

Redox Potential 

Cr, Cu.( 0.g,D,D) and 1631E (Hg) 

mV 

< 10 mV 

ml HDPE W/ HNO, 6020 Dissolved Metals (A, Cr, Cu, fa) D, ) and 1631E (Hg) 

i29.2 
10.7 

Project: TWAAFA 4023 
Samplers: ESMW 
Sample ID: PZ-7-1223 
Date: 12I11/23 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

|l.De' 

Turbidity 

{3 readings) < 5 NTU or 
< 10% if >5 NTU 

(NTU) 

3.93 

Time: 1400 

solution. 

Field Filtered (0.45um) 



DOF 
Date: 12lula 
Sampling Method: low t pv |Equipment Used: |wL-20+7os PID -Wa -YSi Rro Pump.thastevy 
Turb-

Time 

(military) 

|451 

Notes: 

(1) 
(1) 

o tab. 

(2) 

Purge start time: 

Purge stop time: 

DALTON 
OLMSTED 
FUGLEVAND 

Water level Purge Rate 

ft 

<0.33 ft from 
2nd reading 

G.92 

1Sol 

(m/min) 

<500 mL 

3 

300 
3o0 

3o0 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Bottles and Analyses: 

Well volume = 0.17* (total well depth - water level) 

Well Volume = 

Initial Flow Rate: 

= Total Bottles 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

1300Clet ?P2-3-12a34 

ES /HN 

lo.26 

Trabis kplad, rse Stort 
lo.33 Sio2 

e23 

7(01'-G.83') 
O57 

Boo 

Conductivity Temperature 

uS/cm 

</=3% 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

°C 

(collected in order below) 

<3% 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

Flow cell disconnected prior to sampling: 

il.7 

DO PpM 
Intial-Water Level before purge (ft. BTOC) 

Pz-8 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

~'eff botbm 

mg/L 

Dissoved 

Oxygen 

<= 0.3 mg/L 

replacine " bue Dianeteu tubin e) 

o.63 

Ai Qavhs Stablecupt tub, kzut So- as a Ssstplag 

Redox Potential 

mV 

<10 mV 

12Bo 
3o.7 

|132.3 

Project: TWAAFA 4023 
Samplers: ESMW 

Date: 1211/23 

x se0 mL HDPE w/ HNO, 6020 Total Metals (, Cr, Cu, ( 
x.so-m. HDPE W/ HNo, 6020 Dissolved Metals (A Cr, Cu,(fe Mn, t, D) and 1631E (Hg) 
x 250ml HDE oy fevvous lvor 

D.D) and 1631E (Hg) 

Sample ID: PZ-81223 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

Turbidity 

(3 readings) <5 NTU or 
<10% if >5 NTU 

T 

Time: 1500 

(NTU) 

o. 8 
o7.4 

solution. 

Field Filtered (0.45um) 

-



Date: 
DOF: 

Sampling Method: leflaw por' 
Equipment Used: 
|WL- "to 78 PID.Ru-ooe 
|WQ- Ro Rdumn Hostatel 

Turb -qko.tu 

Time 

(military) 

21 
24 

3 

(1) 
(1) 

DALTON OLMSTED 
FUGLEV 

Purge start time: 

Purge stop time: 

Water level 

ft 

<0.33 ft from 
2nd reading 

5.81 
11 

Purge Rate 

(m/min) 

< 500 mL 

Monitoring Well Sampling Field Sheet Well No. 

Sampling Personnel: 

Well volume = 0.17 * (total well depth water level) 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

teteH P2--1223' 

Samgu yolt S Gal 
Bottles and Analyses: 

3o0 
25 

Conductivity Temperature 

uS/cm 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

</=3% 

Water Quality Measurements 

I435 

(collected in order below) 

Flow cell disconnected prior to sampling: 

<3% 

j4.S 
J4.4 

x 500 mL HDPE w/ HNO, 6020 Total Metals (6, A9, Cr, Cu, E, M), 
x soð mL HDPE W/ HNO, 6020 Dissolved Metals ( A9, Cr, Cu, f Nn) 

Facility/Project: TWAAFA 
|initial Headspace (ppm) O.a 

S.d3 9Toe (sctup 
End-Water Level post purge/sample with pump on (ft. BTOC):oS kl 

Pump Intake Depth (ft.8TOC): 

Intial-Water Level before purge (ft. BTOC) 

Dissoved 

Oxygen 

P2-9 

mg/L 

</= 0.3 mg/L 

b.77 

Redox Potential 

Analysis: 

mV 

Project: TWAAFA 4Q23 
SamplerS: ESMN 

OJ, D) and 1631E (Hg) 

< 10 mV 

-18.6 

Sample ID: PZ-9-1223 
Date: 12/12/23 

Preservative: 

3.0 

O. D and 1631E (Hg) 

electrode". Electrode calibrated in 

Turbidity 

(NTU) 

{3 readings) < 5 NTU or 

Time: 114S 

< 10% if >5 NTU 

8.47 

120 
i2 6o 
t2.40 

solution. 

Field Filtered (0.45 um) 



DOF 
Date: 12/D223 
Sampling Method: i 
Equipment Used: 

Turb -çeo.tue 

Time 

(military) 

|WQ -Ysi Po Qutc Pump -Mashertu Well Volume = 

33 

so 

(1) 
(1) 

(9 

DALTON 
OLMSTED 
FUGLEVAND 

Purge start time: 

Purge stop time: 

Water level 

<0.33 t from 

2nd readìng 

10.72 

Purge Rate 

(ml/min) 

3 

< 500 ml 

Ai pesmj Stalu 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Well volume = 0.17 * (total well depth water level) 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

770 
74 

7.73 

7.19 

Conductivity Temperature 

uS/cm 

</= 3% 

7808 

Notes: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

2205 

711 
3131 

S004 

(collected in order below) 

<3% 

Flow cell disconnected prior to sampling: 

4.0 

14.0 

3.3 

Facility/Project: TWAAFA 
Initial Headspace (ppm) 

3.8 
3.9 

Intial-Water Level before purge (ft. BTOC) 

S70 4,I 

13.9 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (t.BTOC): 

Dissoved 

Oxygen 
mg/ 

</= 0.3 mg/L 

4.47 
3121 

0.33 
D.21 

O.03 

0.0 
O.0 

3 

O:l 

a'f botorn 

x SAml HDPE w/ HNO, 6020 Total Metals (, , Cr, O.(e KD, NI, Pb, Zn) and 1631E (Hg) 

Redox Potential 

x S00 mL HDPE w/ HNO, 6020 Dissolved Metals (, 9, Cr, Cy, E, Mh, Ni, Pb, Zn) and 1631E (Hg) 

mV 

< 10 mV 

93.3 

S7.7 

-80.! 
85.O 

-43.S 
-J00.7 

Project: TWAAFA 4023 
Samplers: ESMWN 

-ios.7 

electrode". Electrode calibrated in 

Sample lD: TWA-D-1223 
Date: 12/12/23 

Analysis: 
Preservative: 

Jo.S3' 

Turbidity 

(NTU) 

{3 readings} < 5 NTU or 
< 10% if >5 NTU 

4,2 / 
4.27 

Time: 1050 

2.lo 
2.03 
203 
2.94 

O.02 
32 

|.72 

y.3S 

solution. 

Field Filtered (0.45um) 



Date: 
DOF: 

Sampling Method: loaofo pe 
Equipment Used: 

|Turb o tub 

Time 

(military) 

|131 

12/12133 

23 
237 

(1) 
() 

Purge start time: 

Purge stop time: 

1232| lo.39 

DALTON 
OLMSTED 
FUGLEVAND 

Water level Purge Rate 

ft 

<0.33 ft from 
2nd reading 

i0.0 
0.49 

240 /D34 

1215 

3 

(m/min) 

< 500 mL 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

|Well volume = 0.17* (total well depth -water level) 

= Total Bottles 

ES]MN 

Well Volume : 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

7.83 

7.84 

oo 

SPC 
Conduct+vity Temperature 

uS/cm 

150 
AL pasms ste dicHwcl 

Cole ct 

</=3% 

NoteS: *Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

625-] 

7.84 (oo97 

Water Quality Measurements 

(collected in order below) 

<3% 

llo.O 

Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling: 

IS.9 

Initial Headspace (ppm) 

i5. 

Intial-Water Levei before purge (t. 8TOC) 

End-Water Level post purge/sample with pump on (ft. BTOC): 

Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/L 

2.53 

0.03 
O:04 

2.7Rp 

Redox Potential 

x 500 mL HDPE w/ HNO, 6020 Total Metals (A)As) Cr, COt (Mn Ni, Pb, Zn) and 1631E (Hg) 
x S00 mL HDPE W/ HNO, 6020 Dissolved Metals (A.A, Cr, O.(F, Nn Ni, Pb, Zn) and 1631E (Hg) 

8.2 

mV 

< 10 mV 

-o3.lo 

-11. 
-3. 

Date: 12/12/23 

-88.0 

Project: TWAAFA 4023 
SamplerS: ESMW 

Analysis: 
Preservative: 

-93./ 

Sample ID: TWA-ID-1223 
Time: 1245 

electrode". Electrode calibrated in 

J0.43 

Turbidity 

(NTU) 

{3 readings) <5 NTU or 
< 10% if>5 NTU 

S.7a 

3. o 
a.73 
2.i3 
3.02 
3.81 

solution. 

Field Filtered (0.45um) 



Date: 12/3(23 
DOF: 

Sampling Method: l ou flas 
Equipment Used: 

|WL-Co. H7oo8 PID-Rul-6og 
|W� -Tsl Rs Qustopumn.Hestetk 
Turb- qco,tb 

Time 

(military) 

Notes: 

(1) 
(1) 
() 

Purge start time: 

Purge stop time: 

D02 
O4030.32 

Water level 

DALTON 
OLMSTED 
FUGLEVAND 

ft 

k0.33 ft from 
2nd reading 

3 

D$SA 

Purge Rate 

(ml/min) 

<500 mL 

250 
200 

20 

200 
200 

Bottles and Analyses: 

Monitoring Well Sampling Field Sheet Well No. 

|Sampling Personnel: 

Well volume = 0.17 * (total well depth - water level) 

Well Volume = 

= Total Bottles 

.n(su'-9.32) Byal 
Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

2.81 
7.80 
7.60 
222 
7.19 

2so 
200 

TA $D-2t 

Conductivity Temperature 

uS/cm 

</= 3% 

jo724 
l0631 
oG35 

*Per EPA (2023), ORP direct measurement data recorded is "ORP referenced to 

Water Quality Measurements 

|0153 

(collected in order below) 

< 3% 

J3.0 
13.7 

TWA-8D 
Facility/Project: TWAAFA 

Flow cell disconnected prior to sampling: 

13.6 
13. 

initial Headspace (ppm) 

3.] 
3. 

I3.5 

Intial-Water Level before purge (ft. BTOC) 

End-Water Level post purge/sample with pump on (ft. BTOC):,99 
Pump Intake Depth (ft.BTOC): 

~l.S"A bottu 

Dissoved 

Oxygen 
mg/L 

</=0.3 mg/ 

Q.92 

O.72 

Redox Potential 

X S00 mL HDPE w/ HNO, 6020 Total Metals (A, , Cr, Cu, F, Mh, Ni, Pb, Zn) and 1631E (Hg) 

mv 

x S00mL HDPE w/ HNO, 5020 Dissolved Metals (, A9, Cr,Qu,, Mh, Ni, Pb, Zn) and 1631E (Hg) 

<10 m 

lo2. 

144. 

Date: 1213/23 

Analysis: 
Preservative: 

i44.3 

Project: TWAAFA 4Q23 
Samplers: ESMW 

2.32 

Sample ID: TWA-8D-1223 

electrode". Electrode calibrated in 

Time: 0925 

Turbidity 

(NTU) 
(3 readings} < 5 NTU or 

< 10% if >5 NTU 

0.02 

3.02 

solution. 

Field Filtered (0.45um) 



DOF 
Date: 24/23 
Sampling Method: lo. ths pai 

|Equipment Used: 
wL-ko. #7o8 pn.Rul-boo 

wQ SIRoAaro pump .Mettek 
Turb -$uo tu 

Time 

(military) 

|421 
432 

Purge start time: 

(1) 

Purge stop time 

(1) 

Water level 

<033 t from 

(2) 

Znd reading 

53 
4.55 

4.S8 
4,58 

4.5% 
1.53 

ses,38 

DALTON OLMSTED 
FUGLEVAND 

.S3 

SB 

Purge Rate 

(m/min) 

-Samp 

< S00 mL 

3 

300 
3o0 

350 
350 

3So 

3So 
Al pans Stoo 

Monitoring Well Sampling Field Sheet Well No. TnA-D 
Facility/Project: TWAAFA 

Bottlés and Analyses: 

Sampling Personnel: 

Well volume = 0.17 * (total well depth -water level) 
ESIHW 

Well Volume = 

= Total Bottles 

Initial Flow Rate: 

Final Flow Rate: 

pH 

pH Units 

<0.1 unit 

77 
7.89 

1.49 

1S20 CletBA- AR-123" 

.03 
3.03 
8.04 

8.04 

-sligt odovabey Qoto 

3.04 

300 

Notes: *per EPA (2023), ORP direct measurement data recorded i "ORP referenced to 

qal t|'n 

S PC 
Conductivity Temperature 

uS/cm 

</=3% 

1173 

4999 

Water Quality Measurements 

425L 

9070 

024 

8.6 

(collected in order below) 

°C 

Flow cell disconnected prior to sampling: 

3.8 
3.8 
3.5 

14.0 
)4.0 

14.0 

mg/L 

<3%<= 0.3 mg/L 

3.1 

i3.9 
3.9 

Initial Headspace (ppm) 

3.9 

13:9 

Intial-Water Level before purge (ft. BTOC) 

3.8 

End-Water Level post purge/sample with pump on (ft. BTOC):SS? 
Pump Intake Depth (ft.BTOC): 

Dissoved 

Oxygen 

O.5 

0.08 

0.lpp 

w2bton 

O.07 

(O0 

x 500 mL HDPE w/ HNO, 6020 Total Metals (4, Cr, (D, FaND, Ni, Pb, Zn) and 1631E (Hg) 

Redox Potential 

mV 

<10 mV 

93.0 
75. 

x 500 mL HDPE w/ HNO, 6020 Dissolved Metals .A9, Cr, Mn Ni, Pb, Zn) and 1631E (Hg) 
Y 250nd HOPE for fervaus lyon 

53.4 
Y0. 
31.0 

-.S 
-I7. 
-28.8 
-33.4 
-41.0 
|-46.2 
-S.S 

Date: 12/14/23 

373 

Analysis: 
Preservative: 

electrode". Electrode calibrated in 

Turbidity 

{3 readings) < 5 NTU or 

Project: TWAAFA 4023 
Samplers: ESMW 

(NTU) 

< 10% if >5 NTU 

l.13 
D3S 

0.02 
|.0 

I20 

O.0 

D.o2 
O.0 

Sample ID: TWA-D-1223 

O.0a 

Q.oZ 

Time: 1520 

solution. 

Field Filtered (0.45um) 















Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

13:38 13.54 -- 3.94 -- 9.60 1.56

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 13:39

13:42 0.2 3.99 0.25 -- -- -- -- -- 85.3

13:45 0.5 3.99 0.25 -- -- -- -- -- 55.2

13:48 0.7 3.99 0.25 6.96 11.0 942 3.24 -19.7 230

13:51 0.9 3.99 0.25 6.86 11.0 898 2.48 -38.2 317

13:54 1.0 3.99 0.25 6.85 10.7 886 3.33 7.1 52.6

13:57 1.2 3.99 0.25 6.84 10.2 870 3.43 32.4 25.9

14:00 1.4 3.99 0.25 6.83 10.4 856 3.52 47.9 17.5

14:03 1.6 3.99 0.25 6.83 10.4 855 3.52 55.2 10.6

14:06 1.8 3.99 0.25 6.83 10.4 851 3.54 61.9 9.80

14:09 2.0 3.99 0.25 6.82 10.4 849 3.50 66.8 8.06

14:12 2.2 3.99 0.25 6.82 10.3 846 3.54 70.2 6.56

Client Name Sampling Location TWA-1

Project # M0615.20.012 Sampling Date 12/12/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name TWA-1-1223

1514 Taylor Way

C. Sifford Sample Depth 10.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

Allowed purge water to clear prior to hooking up YSI. Water initially orange and turbid. 

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-1

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Cloudy then clear; brown tint then colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

14:15

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 2.2 gallons.

ORP referenced to Ag/AgCl electrode. 
3.5 Molar KCl electrode solution.

Red Dissolved Poly
Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

13:51 9.09 -- 2.05 -- 7.04 1.15

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 13:53

13:56 0.2 2.26 0.25 -- -- -- -- -- 20.0

13:59 0.4 2.29 0.25 7.04 11.0 1362 2.93 120.1 13.7

14:02 0.6 2.30 0.25 7.04 11.0 1267 1.66 115.8 9.78

14:05 0.8 2.31 0.25 7.07 10.9 1207 1.07 111.1 6.53

14:08 0.9 2.31 0.25 7.08 11.0 1188 0.81 106.9 5.24

14:11 1.0 2.32 0.25 7.09 11.0 1168 0.66 102.9 4.65

14:14 1.2 2.31 0.25 7.11 11.0 1135 0.58 98.0 3.66

14:17 1.4 2.31 0.25 7.13 11.0 1123 0.54 94.8 3.21

14:20 1.6 2.32 0.25 7.13 11.0 1112 0.50 91.4 3.25

Client Name Sampling Location TWA-2

Project # M0615.20.012 Sampling Date 12/12/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name TWA-2-1223

1514 Taylor Way

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 6.5

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-2

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Clear; slight yellow tint; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

14:25

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 223663

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.6 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

12:07 9.74 -- 6.78 -- 2.96 0.48

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 12:09

12:12 0.1 6.84 0.15 -- -- -- -- -- 53.6

12:17 0.2 6.86 0.15 6.67 10.7 2467 2.07 190.0 26.9

12:20 0.4 6.87 0.15 6.68 10.7 2380 1.15 174.1 19.30

12:23 0.5 6.86 0.15 6.69 10.7 2276 0.73 162.6 8.49

12:26 0.6 6.86 0.15 6.69 10.8 2214 0.58 156.4 7.19

12:29 0.7 6.86 0.15 6.70 10.7 2169 0.48 151.2 6.27

12:32 0.9 6.87 0.15 6.70 10.7 2111 0.39 145.1 4.02

12:35 1.1 6.86 0.15 6.70 10.7 2081 0.33 141.0 1.91

12:38 1.2 6.86 0.15 6.70 10.8 2074 0.31 138.9 1.62

Client Name Sampling Location TWA-3

Project # M0615.20.012 Sampling Date 12/12/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name TWA-3-1223

1514 Taylor Way

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 8.5

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-3

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Clear; slight orange tint; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

12:40

3 No

1 No
1 Yes
5

General Sampling Comments:

Equipment Used:
Water Level Meter: Waterra WS-2 PFAS Free; Serial Number WS2-00616

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.2 gallons.
Field duplicate sample TWA-9-3-1223 collected at this location.
Rinsate Blank1-1223 collected at this location.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly

© 2024 Maul Foster Alongi, Inc.
M0615.20.012, 3/1/2024, TWAAFA Water FSDS.xlsx Page 6 of 26



Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

12:14 58.66 -- 9.84 -- 48.82 7.96

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 12:15

12:18 0.2 9.93 0.24 -- -- -- -- -- 2.75

12:21 0.3 9.93 0.24 -- -- -- -- -- 3.41

12:24 0.5 9.92 0.24 8.06 12.5 7149 0.23 -156.3 6.62

12:27 0.8 9.92 0.24 8.15 12.4 7542 0.17 -193.8 4.82

12:30 1.0 9.92 0.24 8.17 12.4 7639 0.16 -205.3 8.93

12:33 1.2 9.92 0.24 8.18 12.6 7641 0.10 -212.2 3.77

12:36 1.3 9.91 0.24 8.19 12.6 7697 0.13 -216.7 8.81

12:39 1.6 9.91 0.24 8.19 12.6 7708 0.13 -219.1 4.02

12:42 1.8 9.91 0.24 8.20 12.5 7739 0.09 -221.2 4.35

12:45 2.0 9.91 0.24 8.20 12.4 7743 0.09 -221.8 3.90

12:48 2.2 9.91 0.24 8.20 12.5 7752 0.09 -222.3 3.93

12:51 2.3 9.91 0.24 8.21 12.5 7782 0.08 -222.1 3.52

Client Name Sampling Location TWA-10D

Project # M0615.20.012 Sampling Date 12/12/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name TWA-10D-1223

1514 Taylor Way

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 53.5

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-10D

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Clear; brown tint then colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

12:53

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 2.3 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

15:28 11.56 -- 2.06 -- 9.50 1.55

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 15:29

15:32 0.2 2.43 0.24 -- -- -- -- -- 22.4

15:35 0.4 2.45 0.24 7.70 11.5 482.6 1.30 -94.0 20.8

15:38 0.6 2.45 0.24 7.49 11.6 481.3 0.89 -94.0 17.0

15:41 0.7 2.45 0.24 7.45 11.6 472.2 0.70 -89.9 8.58

15:44 1.0 2.46 0.24 7.44 11.6 457.1 0.63 -90.2 7.02

15:47 1.1 2.47 0.24 7.42 11.7 454.5 0.51 -88.1 5.18

15:50 1.3 2.47 0.24 7.42 11.6 452.3 0.51 -89.3 4.60

15:53 1.5 2.47 0.24 7.40 11.7 452.0 0.47 -88.6 4.14

15:56 1.7 2.47 0.24 7.40 11.7 454.5 0.47 -87.6 4.08

Client Name Sampling Location SB-1A

Project # M0615.20.012 Sampling Date 12/12/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name SB-1A-1223

Hylebos Marsh

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 7.5

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location SB-1A

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Clear; colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

16:00

3 No
3 Yes
6

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.7 gallons.
MS/MSD collected at this location.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly

© 2024 Maul Foster Alongi, Inc.
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

15:37 12.76 -- 3.63 -- 9.13 1.49

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 15:38

15:41 0.1 3.84 0.25 -- -- -- -- -- 35.2

15:44 0.2 3.84 0.25 7.13 12.0 589 3.14 87 31.0

15:47 0.4 3.83 0.25 7.06 12.2 592 1.47 67.3 16.3

15:50 0.5 3.87 0.25 7.02 12.3 600 0.80 28.1 11.1

15:53 0.7 3.88 0.25 7.00 12.3 601 0.61 10.7 7.58

15:57 0.9 3.88 0.25 6.97 12.4 598 0.45 -7.5 8.60

16:01 1.1 3.88 0.25 6.96 12.3 596 0.34 -18.9 5.63

16:04 1.2 3.89 0.25 6.95 12.4 595 0.31 -22.7 7.08

16:07 1.4 3.88 0.25 6.95 12.3 592 0.27 -29.9 3.40

16:11 1.6 3.88 0.25 6.95 12.3 589 0.24 -32.8 4.56

16:14 1.8 3.89 0.25 6.94 12.3 587 0.22 -35.3 3.84

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 10.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/12/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name SB-2A-1223

Hylebos Marsh

Client Name Sampling Location SB-2A

Project # M0615.20.012 Sampling Date 12/12/2023

© 2024 Maul Foster Alongi, Inc.
M0615.20.012, 3/1/2024, TWAAFA Water FSDS.xlsx Page 11 of 26



Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location SB-2A

Project # M0615.20.012 Sampling Date 12/12/2023

Water Quality Observations:

Clear; colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

16:15

9 No

1 No
1 Yes

11
General Sampling Comments:

Equipment Used:
Water Level Meter: Waterra WS-2 PFAS Free; Serial Number WS2-00616

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.8 gallons.
Field Blank1-1223 collected at this location.
Rinsate Blank2-1223 collected at this location.
PFAS MS/MSD collected at this location.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

9:12 33.09 -- 11.67 -- 21.42 3.49

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 9:13

9:16 0.2 11.71 0.27 -- -- -- -- -- 2.45

9:19 0.5 11.71 0.27 7.45 12.7 3734 0.45 -91.4 1.32

9:22 0.7 11.71 0.27 7.49 12.8 3728 0.20 -122.3 1.27

9:25 0.9 11.71 0.27 7.50 12.9 3731 0.14 -134.4 0.59

9:28 1.1 11.70 0.27 7.50 13.0 3738 0.11 -140.8 0.56

9:31 1.3 11.70 0.27 7.49 12.9 3739 0.10 -144.3 0.65

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 28.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name TWA-5D-1223

Hylebos Marsh

Client Name Sampling Location TWA-5D

Project # M0615.20.012 Sampling Date 12/13/2023
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-5D

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; light brownish-yellow tint; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

9:35

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.3 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

9:09 33.92 -- 11.32 -- 22.60 3.68

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 9:10

9:14 0.1 11.35 0.20 -- -- -- -- -- 3.41

9:17 0.3 11.35 0.20 6.75 10.9 3853 3.27 158.3 2.17

9:20 0.4 11.35 0.20 6.80 11.2 3886 1.77 90.7 2.32

9:23 0.5 11.35 0.20 6.93 11.2 3893 1.07 19.1 2.27

9:26 0.7 11.34 0.20 6.93 11.6 3893 0.61 -32.7 1.56

9:29 0.9 11.34 0.20 6.92 11.6 3893 0.47 -45.5 1.29

9:32 1.1 11.34 0.20 6.92 11.6 3889 0.37 -55.7 1.55

9:35 1.3 11.32 0.20 6.91 11.7 3891 0.32 -61.6 1.46

9:38 1.6 11.32 0.20 6.90 11.7 3889 0.26 -68.1 1.32

9:41 1.9 11.32 0.20 6.88 11.7 3893 0.22 -70.9 1.23

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 31.5

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name TWA-6D-1223

Hylebos Marsh

Client Name Sampling Location TWA-6D

Project # M0615.20.012 Sampling Date 12/13/2023
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location TWA-6D

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; strong yellowish-brown tint; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

9:45

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 223663

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.9 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

10:00 12.77 -- 2.87 -- 9.90 1.61

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 10:01

10:04 0.4 2.99 0.30 7.50 12.7 799 0.24 -40.0 15.9

10:07 0.7 2.99 0.30 7.50 12.7 746 0.14 -83.90 13.8

10:10 0.9 2.99 0.30 7.47 12.7 726 0.11 -107.4 8.87

10:13 1.1 2.99 0.30 7.48 12.7 699 0.10 -122.9 6.11

10:16 1.3 2.99 0.30 7.49 12.8 680 0.09 -130.7 5.41

10:19 1.5 2.99 0.30 7.49 12.6 668 0.08 -135.3 4.71

10:22 1.7 2.99 0.30 7.50 12.6 660 0.07 -138.7 4.32

10:25 1.9 2.99 0.30 7.50 12.6 653.7 0.07 -141.3 4.04

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data

C. Sifford Sample Depth 8.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name SB-3A-1223

Hylebos Marsh

Client Name Sampling Location SB-3A

Project # M0615.20.012 Sampling Date 12/13/2023

© 2024 Maul Foster Alongi, Inc.
M0615.20.012, 3/1/2024, TWAAFA Water FSDS.xlsx Page 17 of 26



Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location SB-3A

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

10:30

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.9 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

11:48 22.78 -- 9.59 -- 13.19 2.15

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 11:49

11:52 0.2 9.61 0.30 7.14 13.5 3210 0.40 -114.7 4.04

11:55 0.5 9.61 0.30 7.14 13.6 3030 0.2 -122.70 1.92

11:58 0.7 9.61 0.30 7.14 13.6 2943 0.12 -126.9 2.31

12:01 0.9 9.61 0.30 7.13 13.7 2856 0.09 -129.8 1.50

12:04 1.2 9.61 0.30 7.13 13.6 2809 0.08 -131.6 2.96

Client Name Sampling Location CTMW-25D

Project # M0615.20.012 Sampling Date 12/13/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name CTMW-25D-1223

Potter Parcel

C. Sifford Sample Depth 18.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location CTMW-25D

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; light brownish-yellow tint; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

12:05

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.2 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

11:38 10.64 -- 1.28 -- 9.36 1.53

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 11:41

11:43 0.2 1.37 0.35 -- -- -- -- -- 14.1

11:47 0.4 1.39 0.35 6.87 11.9 1952 2.11 -88.4 8.99

11:51 0.7 1.39 0.35 6.85 11.9 1863 1.03 -105.5 5.66

11:54 1.1 1.39 0.35 6.86 11.7 1689 0.61 -113.1 5.02

11:57 1.5 1.39 0.35 6.86 11.8 1622 0.47 -115.9 4.99

12:00 1.8 1.39 0.35 6.86 11.7 1604 0.41 -117.5 3.86

12:03 2.1 1.39 0.35 6.86 11.7 1584 0.34 -118.9 3.42

Client Name Sampling Location CTMW-20

Project # M0615.20.012 Sampling Date 12/13/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name CTMW-20-1223

Potter Parcel

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 7.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location CTMW-20

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; colorless; moderate petroleum hydrocarbon-like odor; no sheen; slightly foamy.

Sample Information:
Sampling 

Time # Filtered

12:10

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 223663

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 2.1 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

12:30 10.46 -- 4.84 -- 5.62 0.92

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 12:31

12:34 0.3 6.25 0.30 7.00 12.4 754 0.21 14.1 38.6

12:37 0.5 6.81 0.30 6.97 12.1 725 0.2 5.10 30.2

12:40 0.5 7.09 0.10 7.09 11.9 707 0.18 -2.8 37.7

12:43 0.6 7.35 0.10 6.97 11.7 698 0.18 -9.8 38.7

12:46 0.7 7.53 0.10 6.97 11.8 695 0.19 -16.8 29.8

12:49 0.7 7.72 0.10 6.97 11.8 691 0.18 -26.7 --

12:55 0.8 8.04 0.10 6.97 11.9 691 0.15 -42.4 29.8

12:58 1.0 8.12 0.10 6.96 11.9 690 0.15 -48.9 18.0

13:01 1.0 8.12 0.10 6.96 12.0 690 0.15 -62.3 11.2

13:04 1.1 8.12 0.10 6.94 12.0 687 0.19 -79.9 4.80

13:07 1.1 8.12 0.10 6.94 12.0 678 0.17 -89.4 2.68

13:10 1.2 8.10 0.10 6.94 12.0 660.4 0.15 -97.3 1.76

Client Name Sampling Location CTMW-15

Project # M0615.20.012 Sampling Date 12/13/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler B. Murphy

Sampling Event December 2023
Sample Name CTMW-15-1223

Potter Parcel

C. Sifford Sample Depth 7.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location CTMW-15

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Cloudy, then clear; brownish-yellow tint, then colorless; no odor; no sheen.

Sample Information:
Sampling 

Time # Filtered

13:20

1 No

1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Solinst Model 101; Serial Number 531501

Water Quality Meter: YSI Professional Plus; Serial Number 19K102418

Turbidity Meter: HACH 2100P; Serial Number 040500035330

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 1.2 gallons.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass

Flowrate reduced due to significant drawdown. Continued purging until parameters generally stabilized. Confirmed with A. 
Hackett in the field.

Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly

Total Bottles
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of Tacoma

Sub Area

FSDS QA

Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Pore Volume

12:32 8.30 0.93 0.94 0.01 7.36 1.20

Time Purge Vol 
(gal) Water Level Flowrate 

L/min pH Temp (C) E Cond 
(uS/cm) DO (mg/L) ORP Turbidity

BEGAN PURGE AT: 12:33

12:36 0.1 2.03 0.38 -- -- -- -- -- 59.9

12:50 1.0 1.85 0.25 6.64 10.2 210.5 3.76 -79.4 37.8

12:53 1.2 -- 0.25 6.42 10.1 208.9 1.84 -67.3 35.1

12:59 1.7 -- 0.25 6.37 10.2 223.5 0.78 -63.0 35.6

13:02 1.9 -- 0.25 6.34 10.0 216.3 0.56 -61.5 30.7

13:05 2.1 -- 0.25 6.34 10.2 227.9 0.42 -60.8 28.7

13:08 2.3 -- 0.25 6.36 10.2 233.2 0.36 -61.6 26.6

13:11 2.5 -- 0.25 6.34 10.2 226.4 0.30 -60.6 26.7

Client Name Sampling Location MW-1

Project # M0615.20.012 Sampling Date 12/13/2023

Project Name TWAAFA Additional 
Groundwater Sampling Sampler C. Sifford

Sampling Event December 2023
Sample Name MW-1-1223

Potter Parcel

Allowed purge water to clear prior to hooking up YSI.

C. Sifford Sample Depth 6.0

Hydrology/Level Measurements Purge Method Peristaltic Pump

Date

12/13/2023

All depths measured from top of casing of monitoring well. 

Water Quality Data
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Water Field Sampling Data Sheet
TWAAFA Additional Groundwater Sampling

Port of Tacoma

Port of TacomaClient Name Sampling Location MW-1

Project # M0615.20.012 Sampling Date 12/13/2023

Water Quality Observations:

Clear; gray tint; strong petroleum hydrocarbon-like odor; heavy rainbow sheen; tar-like blebs present.

Sample Information:
Sampling 

Time # Filtered

13:15

1 No
1 Yes
2

General Sampling Comments:

Equipment Used:
Water Level Meter: Geotech Interface Probe; Serial Number 4514

Water Quality Meter: YSI ProDSS; Serial Number 22C 102235

Turbidity Meter: HACH 2100Q; Serial Number 2301D000512

Filter: SingleSample 0.45 µm Groundwater Filter Capsule; Batch AMJ 10-27-20

Total purge volume prior to sampling: 2.5 gallons.
LNAPL coating the interface probe prevented water level readings after 12:53.
E Cond readings oscillated between 210 and 240 uS/cm throughout purge.

ORP referenced to Ag/AgCl electrode.
3.5 Molar KCl electrode solution.

Total Bottles

Sampling Method Sample Type Container 
Code/Preservative

Peristaltic Pump Groundwater VOA-Glass
Amber Glass
Yellow Poly
Green Poly

Red Total Poly
Red Dissolved Poly
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February 18, 2023 

 
Tasya Gray, LG 
DOF Dalton, Olmsted & Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, Washington 98134 
 
Subject: Taylor Way and Alexander Ave Fill Area (TWAAFA) Site - 4thQ 2023 Groundwater 

Sampling Data Validation Summary 
Client Project No., Task Order No.: Not Specified, Task No. 9 
QA/QC Solutions, LLC Project No.: 010524.1 

 
Dear Tasya: 
 
This letter documents the results of the data validation summary of selected elements completed on 
groundwater samples associated with Taylor Way and Alexander Ave Fill Area (TWAAFA) Site – Fourth 
Quarter 2023 Sampling event located in Tacoma, Washington. 
 
The available data were validated to verify applicable laboratory quality assurance and quality control 
(QA/QC) measurements were reported, documented, and of sufficient quality to support its intended 
purpose(s). A summary of the overall assessment of data quality, the data set, a summary of the analytical 
methods used to complete the chemical analyses, a summary of the data validation procedures used, and a 
summary of the reasons why data were qualified (including other items noted during data validation) is 
presented below. 

Overall Assessment of Data Quality 
Overall, the data reported are of good quality and the results for the applicable QA/QC measurements that 
were used by the laboratories during the analysis of the samples were generally acceptable. Some sample 
results required qualification during data validation because method-specific QA/QC criteria were not met 
and/or based on best professional judgement. Data users should note that selected sample results maybe 
qualified for more than one reason. During data validation the following actions were taken: 
 

Ø A total of 18 results reported as detected required qualification as estimated and 
were assigned a J data validation qualifier. 

Ø No results reported as detected required restatement as undetected (U). 

Ø No results required rejection (R). 

Analytical data that did not meet method- and/or laboratory-established control limits for applicable quality 
control measurements or based on best professional judgment were qualified as estimated (J) by the 
laboratory or during data validation. These qualified data are usable and represent data of good quality and 
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reasonable confidence and have an acceptable degree of uncertainty (i.e., may be less precise or less 
accurate than unqualified data).  

Data Set 
The data set consisted of 38 groundwater samples, 2 field duplicates, and 2 field blanks that were collected 
in December 2023. A summary of the samples collected and the analyses completed are summarized in 
Table 1. 
 
Analyses were completed by Friedman & Bruya, Inc. (FBI) located in Seattle, Washington and Fremont 
Analytical, Inc. (FAI) located in Seattle, Washington. The data and electronic data deliverable (EDDs) were 
reported in a total of 11 deliverables. 

Analytical Methods 
The analytical methods used to complete the elemental analyses are listed as follows (see also Table 1). 
 

Ø Total metals (arsenic, copper, iron, lead, manganese, nickel, and zinc) by 
digestion and analysis by inductively coupled plasma-mass spectrometry (ICP-
MS) EPA Method 6020B (U.S. EPA 2023). 

Ø Dissolved metals (arsenic, copper, iron, lead, manganese, nickel, and zinc) by 
field filtration through 0.45 μm pore diameter membrane filter and analysis by 
ICP-MS EPA Method 6020B (U.S. EPA 2023). 

Ø Total mercury by oxidation, purge and trap, and Cold Vapor Atomic Fluorescence 
Spectrometry by Method 1631, Revision E (U.S. EPA 2002a). 

Ø Total aluminum by digestion and analysis by ICP-MS using EPA Method 200.8 
(U.S. EPA 1994).  

Ø Dissolved aluminum by field filtration through 0.45 μm pore diameter membrane 
filter and analysis by ICP-MS EPA Method 200.8 (U.S. EPA 1994). 

Ø Ferrous iron by reducing ferrous iron into solion (phenanthroline method) and 
colorimetric (spectrophotometric) detection using Standard Method (SM) 3500-Fe 
B (APHA 2012). 

Data Validation Procedures 
Data validation procedures included evaluating a summary of the sample results and applicable quality 
control results reported by the laboratory; this level of validation is also referred to as an abbreviated data 
review (equivalent to “Stage 2A/2B” review per U.S. EPA 2009. The analytical data were validated 
generally following the applicable guidance and requirements: 
 

Ø Method-specific and laboratory-established quality control requirements, as 
applicable. 

Ø Guidance on Environmental Data Verification and Validation (U.S. EPA 2002b) 

Ø Guidance for Labeling Externally Validated Laboratory Analytical Data for 
Superfund Use. OSWER No. 9200.1-85. EPA 540-R-08-005. (U.S. EPA 2009). 

Ø National Functional Guidelines for Inorganic Data Superfund Data Review. Final. 
OLEM 9240.1-66, EPA 542-R-20-006, November 2020. U.S. Environmental 
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Protection Agency (EPA), Office of Superfund Remediation and Technology 
Innovation (OSRTI), Washington, DC. (U.S. EPA 2020). 

 
The laboratory data deliverables that were validated and available for review included the following: 
 

Ø Case narratives discussing analytical problems (if any) and procedures. 

Ø Chain-of-custody documentation to verify completeness of the data set. 

Ø Sample preparation logs or laboratory summary result forms to verify analytical 
holding times were met. 

Ø Results for applicable method blanks and field blanks to determine whether an 
analyte that may have been reported as detected in a sample was the result of 
possible contamination introduced at the laboratory or during sampling, 
respectively. 

Ø Results for applicable QC measurements (e.g., instrument calibration data, 
laboratory control sample (LCS) (i.e., blank spike), duplicate LCS, matrix spike 
[MS], and matrix spike duplicate [MSD] recoveries to assess analytical accuracy. 

Ø Results for applicable laboratory duplicate sample, duplicate LCS, and MSD 
analyses to assess analytical precision as are applicable. 

Ø Results for the field duplicate samples to provide additional information. 

Ø Laboratory summaries of analytical results reported for the analyses competed. 

 
Verification and validation of 100-percent of all applicable laboratory calculations, transcriptions, review 
of instrument printouts, and review of bench sheets were not completed during the data validation review. 
There may be analytical problems that could only be identified by reviewing every instrument printout and 
associated analytical quality control results. Verification of all possible factors that could result in the 
degradation of data quality was not completed nor should be inferred at this time. The laboratory case 
narratives did not indicate any significant problems with data that were not reviewed during data validation. 
The adequacy of the sampling procedures was not completed during the data validation. 
 
Performance based control limits established by the laboratory, applicable control limits specified in the 
analytical methods, and best professional judgement were used to evaluate data quality and to determine if 
specific data required qualification. Data qualifiers were assigned during data validation following guidance 
specified by U.S. EPA (2002b, 2020a, and 2020b) to the EDD when applicable QC measurement criteria 
were not met and qualification of the data was warranted.  

Reasons for Data Qualification 

A total of 18 ferrous iron results reported as detected were qualified as estimated (J) because analyses 
were completed greater than 24 hrs. from time of sample collection. 
 
Data users should note the referenced SM 3500-Fe B (APHA 2012) does not state a definitive holding 
time limitation; however, an industry standard of “analyze immediately”, with a default of <24 hrs. from 
time of collection are used by laboratories. 
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The ferrous iron data qualified during data validation are as follows: 
 

Sample ID Analyte 
Concentration 

(mg/L) 

Data 
Validation 
Qualifier 

DL 
(mg/L) 

RL 
(mg/L) 

CTMW-24-1224 Iron, Ferrous, Fe+2 1.19 J 0.0602 0.15 
CTMW-24D-1224 Iron, Ferrous, Fe+2 0.877 J 0.0602 0.15 

PZ-9-1223 Iron, Ferrous, Fe+2 35.1 J 6.02 15 
TWA-4D-1223 Iron, Ferrous, Fe+2 0.831 J 0.0602 0.15 
TWA-7D-1223 Iron, Ferrous, Fe+2 0.381 J 0.0602 0.15 

CTMW-12-1223 Iron, Ferrous, Fe+2 1.41 J 0.0602 0.15 
CTMW-17-1223 Iron, Ferrous, Fe+2 0.372 J 0.0602 0.15 

CTMW-17D-1223 Iron, Ferrous, Fe+2 0.886 J 0.0602 0.15 
CCW-1A-1223 Iron, Ferrous, Fe+2 0.182 J 0.0602 0.15 
CCW-8B-1223 Iron, Ferrous, Fe+2 13.8 J 1.51 3.75 
CCW-5B-1223 Iron, Ferrous, Fe+2 10.3 J 1.51 3.75 
CCW-5C-1223 Iron, Ferrous, Fe+2 8.02 J 1.51 3.75 
CCW-6B-1223 Iron, Ferrous, Fe+2 19.7 J 1.51 3.75 
CCW-6C-1223 Iron, Ferrous, Fe+2 10.5 J 1.51 3.75 
CCW-7B-1223 Iron, Ferrous, Fe+2 20.3 J 1.51 3.75 
CCW-7C-1223 Iron, Ferrous, Fe+2 1.16 J 0.0602 0.15 

CCW-9-6B-1223 Iron, Ferrous, Fe+2 20.2 J 1.51 3.75 
CCW-9-7B-1223 Iron, Ferrous, Fe+2 16 J 1.51 3.75 

      

Notes 
     

DL - detection limit 
     

RL - reporting limit 
     

 

General Comments: 

Ø Data users should refer to the laboratory data packages for complete information 
pertinent to the analyses completed. 

Ø Some sample results were reported from a dilution analysis that was required. In 
these instances, all other sample results were reported from the undiluted analysis. 

Ø In some instances, continuing calibration and/or ongoing precision and accuracy 
(OPR) QC limits were not met. Qualification of associated sample results were 
not required because the exceedances were due to an increase of instrument 
sensitivity and the applicable target element was not detected in the associated 
sample. 

Ø Chromium was detected in both field blanks and manganese was detected in the 
field blank #1. Associated sample results did not require qualification for this 
reason. 



Tasya Gray, LG 
February 18, 2023 
Page 5 
 

QA/QC Solutions, LLC 

Confidential & Privileged Client  
Communication and Work 

Product 

Ø Batch QC data (e.g., MS/MSDs) were associated with several data packages. 
Results from batch QC samples were not used to determine whether sample data 
required qualification. 

 
This concludes the data validation review. Should you have any questions regarding the information 
presented herein, please contact me by telephone at 503.763.6948 or by e-mail at jjmcateer@msn.com. 
 
Cordially, 

 
James J. Mc Ateer, Jr., BS, MRSC 
Managing Member 
 
cc:  Trevor Louviere, DOF Dalton, Olmsted & Fuglevand, Inc.  
 
Attachments 
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Table 1.  Summary of Samples Collected and Analyses Completed

Sample Number Laboratory ID Laboratory
Date 

Collected
Time 

Collected

Total and Dissolved  
Metals by SW-846 

Method 6020B

Total and Dissolved 
Aluminum by EPA 

Method 200.8
Ferrous Iron by 
SM 3500-Fe B

Total 
Mercury by 
EPA 1631E

CTMW-24-1223 312179-01 FBI 12/11/23 12:45 ✓
2312283-001 FAI ✓ ✓

CTMW-24D-1223 312179-02 FBI 12/11/23 12:45 ✓
2312283-002 FAI ✓ ✓

PZ-7-1223 312179-03 FBI 12/11/23 14:00 ✓
2312283-003 FAI ✓ ✓

PZ-8-1223 312179-04 FBI 12/11/23 15:00 ✓
2312283-004 FAI ✓ ✓

TWA-4D-1223 312209-01 FBI 12/12/23 10:50 ✓
2312296-001 FAI ✓ ✓

✓
PZ-9-1223 312209-02 FBI 12/12/23 11:45 ✓ ✓

2312296-002 FAI

TWA-7D-1223 312209-03 FBI 12/12/23 12:45 ✓
2312296-003 FAI ✓ ✓

CTMW-9-1223 312222-01 FBI 12/12/23 15:25 ✓
2312314-001 FAI ✓ ✓

CTMW-8-1223 312222-02 FBI 12/12/23 15:25 ✓
2312314-002 FAI ✓ ✓

TWA-8D-1223 312245-01 FBI 12/13/23 09:25 ✓
2312328-001 FAI ✓ ✓

CTMW-5-1223 312245-02 FBI 12/13/23 10:40 ✓
2312328-002 FAI ✓ ✓

CTMW-7-1223 312245-03 FBI 12/13/23 12:00 ✓
2312328-003 FAI ✓ ✓

CTMW-18-1223 312245-04 FBI 12/13/23 12:35 ✓
2312328-004 FAI ✓ ✓

CTMW-14-1223 312249-01 FBI 12/13/23 14:15 ✓
2312338-001 FAI ✓ ✓
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Table 1, continued

Sample Number Laboratory ID Laboratory
Date 

Collected
Time 

Collected

Total and Dissolved  
Metals by SW-846 

Method 6020B

Total and Dissolved 
Aluminum by EPA 

Method 200.8
Ferrous Iron by 
SM 3500-Fe B

Total 
Mercury by 
EPA 1631E

CCW-3C-1223 312260-01 FBI 12/14/23 09:30 ✓
2312350-001 FAI ✓ ✓

CCW-3A-1223 312260-02 FBI 12/14/23 10:05 ✓
2312350-002 FAI ✓ ✓

CCW-3B-1223 312260-03 FBI 12/14/23 10:40 ✓
2312350-003 FAI ✓ ✓

CCW-2C-1223 312260-04 FBI 12/14/23 11:40 ✓
2312350-004 FAI ✓ ✓

CCW-2A-1223 312273-01 FBI 12/14/23 12:45 ✓
2312365-001 FAI ✓ ✓

CCMW-2B-1223 2312365-002 FBI 12/14/23 13:55 ✓
312273-02 FAI ✓ ✓

TWA-9D-1223 312273-03 FBI 12/14/23 15:20 ✓
2312365-003 FAI ✓ ✓

CTMW-23R2-1223 312301-01 FBI 12/15/23 10:10 ✓
2312392-001 FAI ✓ ✓

Field Blank #1-1223 312301-02 FBI 12/15/23 10:15 ✓ ✓
2312392-002 FAI ✓ ✓

CTMW-11R2-1223 312301-03 FBI 12/15/23 11:00 ✓
2312392-003 FAI ✓ ✓

CTMW-12-1223 312311-01 FBI 12/15/23 12:05 ✓
2312396-001 FAI ✓ ✓

CTMW-17-1223 312311-02 FBI 12/15/23 13:45 ✓ ✓
2312396-002 FAI ✓ ✓

CTMW-17D-1223 312311-03 FBI 12/15/23 14:25 ✓
2312396-003 FAI ✓ ✓

CCW-8B-1223 312337-01 FBI 12/18/23 10:10 ✓
2312424-001 FAI ✓ ✓
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Table 1, continued

Sample Number Laboratory ID Laboratory
Date 

Collected
Time 

Collected

Total and Dissolved  
Metals by SW-846 

Method 6020B

Total and Dissolved 
Aluminum by EPA 

Method 200.8
Ferrous Iron by 
SM 3500-Fe B

Total 
Mercury by 
EPA 1631E

CCW-1A-1223 312337-02 FBI 12/18/23 10:55 ✓
2312424-002 FAI ✓ ✓

CCW-1B-1223 312337-03 FBI 12/18/23 11:40 ✓
2312424-003 FAI ✓ ✓

CCW-1C-1223 312337-04 FBI 12/18/23 12:10 ✓
2312424-004 FAI ✓ ✓

MW-4-1223 312337-05 FBI 12/18/23 13:05 ✓
2312424-005 FAI ✓ ✓

Field Blank #2-1223 312337-06 FBI 12/18/23 13:10 ✓ ✓
2312424-006 FAI ✓ ✓

CCW-4C-1223 312337-07 FBI 12/18/23 13:45 ✓
2312424-007 FAI ✓ ✓

CCW-6B-1223 312367-01 FBI 12/19/23 10:25 ✓
2312462-001 FAI ✓ ✓

CCW-9-6B-1223 312367-02 FBI 12/19/23 10:30 ✓
2312462-002 FAI ✓ ✓

CCW-6C-1223 312367-03 FBI 12/19/23 11:05 ✓
2312462-003 FAI ✓ ✓

CCW-7C-1223 312367-04 FBI 12/19/23 11:45 ✓
2312462-004 FAI ✓ ✓

CCW-7B-1223 312367-05 FBI 12/19/23 12:20 ✓
2312462-005 FAI ✓ ✓

CCW-9-7B-1223 312367-06 FBI 12/19/23 12:25 ✓
2312462-006 FAI ✓ ✓

CCW-5B-1223 312367-07 FBI 12/19/23 13:15 ✓
2312462-007 FAI ✓ ✓

CCW-5C-1223 312367-08 FBI 12/19/23 13:55 ✓
2312462-008 FAI ✓ ✓

Notes 42 42 42 3
FAI - Fremont Analytical, Inc.
FAI - Friedman & Bruya, Inc.

Total Number of Samples:
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Tasya Gray, LG 
DOF Dalton, Olmsted & Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, Washington 98134 
 
Subject: Taylor Way and Alexander Ave Fill Area (TWAAFA) Site - 1Q2024 PFAS Groundwater 

Sampling Data Validation Summary 
Client Project No., Task Order No.: Not Specified, Task No. 10 
QA/QC Solutions, LLC Project No.: 020324.1.1 

 
Dear Tasya: 
 
This letter documents the results of the data validation summary for the analysis of Per- and Polyfluoroalkyl 
Substances (PFAS) completed on groundwater samples and various blank samples associated with Taylor 
Way and Alexander Ave Fill Area (TWAAFA) Site – First Quarter 2024 PFAS Groundwater Sampling 
event located in Tacoma, Washington. 
 
The available data were validated to verify applicable laboratory quality assurance and quality control 
(QA/QC) measurements were reported, documented, and of sufficient quality to support its intended 
purpose(s). A summary of the overall assessment of data quality, the data set, a summary of the analytical 
methods used to complete the chemical analyses, a summary of the data validation procedures used, and a 
summary of the reasons why data were qualified (including other items noted during data validation) is 
presented below. 

Overall Assessment of Data Quality 
Overall, the data reported are of good quality and the results for the applicable QA/QC measurements that 
were used by the laboratories during the analysis of the samples were generally acceptable. One sample 
result required qualification during data validation because a method-specific QA/QC criterion was not 
met. During data validation the following actions were taken: 
 

Ø One result reported as detected for Perfluoropentanesulfonic acid (PFPeS) in 
Sample CCW-9-3A-0124 was qualified as estimated and assigned a J data 
validation qualifier. 

Ø No results reported as detected required restatement as undetected. 

Ø No results required rejection (R). 

Analytical data that did not meet method- and/or laboratory-established control limits for applicable quality 
control measurements or based on best professional judgment were qualified as estimated (J) by the 
laboratory or during data validation. These qualified data are usable and represent data of good quality and 
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reasonable confidence and have an acceptable degree of uncertainty (i.e., may be less precise or less 
accurate than unqualified data).  

Data Set 
The data set consisted of six groundwater samples, one field duplicate groundwater sample, one field blank 
sample, one rinsate blank sample, and one trip source water blank sample that were collected in January 11, 
2024. A summary of the samples collected and the analyses completed are as follows: 
 

Sample Number 
Laboratory 

Sample Number 
Date 

Collected  
Time 

Collected 
CCW-3A-0124 320-108677-1 1/11//24 1035 

CCW-9-3A-0124 320-108677-2 1/11//24 1046 
CCW-3B-0124 320-108677-3 1/11//24 1200 

Field Blank #1-0124 320-108677-4 1/11//24 1115 
CCW-2C -0124 320-108677-5 1/11//24 1300 
CCW-2B-0124 320-108677-6 1/11//24 1355 
CCW-2A-0124 320-108677-7 1/11//24 1440 

CTMW-17-0124 320-108677-8 1/11//24 1600 
Rinsate Blank #1-0124 320-108677-9 1/11//24 1630 

Trip Source Water Blank#1-0124 320-108677-10 1/11//24 0900 

 
Analyses were completed by Eurofins Sacramento located in Sacramento California. The data and electronic 
data deliverable (EDDs) were reported in of one deliverable. 

Analytical Methods 
PFASs were analyzed using 4th Draft Method 1633* Analysis of Per- and Polyfluoroalkyl Substances 
(PFAS) in Aqueous, Solid, Biosolids, and Tissue Samples by LC-MS/MS (U.S. EPA 2023). Results for 40 
target compounds were reported. 
 

*Finalized for the Aqueous Matrices: Wastewater, Surface Water, and Groundwater  

Data Validation Procedures 
Data validation procedures included evaluating a summary of the sample results and applicable quality 
control results reported by the laboratory. For this data validation effort, the data were subjected to a Stage 
2B level-of-effort (U.S. EPA 2009). The analytical data were validated generally following the applicable 
guidance and requirements: 
 

Ø Method-specific and laboratory-established quality control requirements, as 
applicable. 

Ø Guidance on Environmental Data Verification and Validation (U.S. EPA 2002) 

Ø Guidance for Labeling Externally Validated Laboratory Analytical Data for 
Superfund Use. OSWER No. 9200.1-85. EPA 540-R-08-005. (U.S. EPA 2009). 
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Data users should note there currently is no EPA National Functional Guidelines for the validation of 
non-drinking water matrices.  
 
The laboratory data deliverables that were validated and available for review included the following: 
 

Ø Case narratives discussing analytical problems (if any) and procedures. 

Ø Chain-of-custody documentation to verify completeness of the data set. 

Ø Sample preparation logs or laboratory summary result forms to verify analytical 
holding times were met. Holding times were acceptable. 

Ø Results for applicable initial (ICAL) and continuing calibration (CCV) standards 
results (see pages 1,287 to 2,388 in the Tier 4 data package). 

o The maximum ICAL QC limit for the relative standard deviation/relative 
standard error (RSE) is £20% 

§ ICAL results are acceptable. 

o The maximum CCV QC limit for the relative standard deviation (RSD) is 
±30% 

§  CCV results are acceptable. 

Ø Results for applicable method blanks, the field blanks, the rinsate blank and the 
trip source water blank to determine whether an analyte that may have been 
reported as detected in a sample was the result of possible contamination 
introduced at the laboratory or during sampling. 

o No PFASs were detected in any blank 

Ø Results for applicable a labeled isotope dilution analytes (IDA) were reviewed to 
assess the correction of the bias of the sample results. 

o IDA recoveries are acceptable. See summary of IDA recoveries for each 
sample reported with accompanying applicable QC limits in the data 
package 

Ø Results for applicable internal standards to assess sensitivity and response is 
stable during each analysis.  

o A QC limit for internal standards area count is 50– 200 percent 

§ Internal standards results are acceptable 

Ø Results for all ion ratios (see pages 748 to 793 in the Tier 4 data package) to 
assess if matrix interferences may have resulted in a potential bias of the results 
quantified 

o A QC limit for the transition ion ratios is 50-150% 

§ Ion ratios are acceptable with one exception; see Reasons for 
Data Qualification section below for details 

Ø Recoveries for laboratory control sample (LCS) (i.e., blank spike) and low-level 
LCS to assess analytical accuracy in absence of matrix effects. 

o See summary of LCS and LLCS recoveries in the data per with 
accompanying applicable QC limits in the data package 
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§ LCS and LLCS recoveries are acceptable 

Ø RPDs for the duplicate sample analysis to assess analytical precision. 

o A QC limit for the RPD for sample duplicate results is ±30% 

§ RPDS for duplicate sample analysis are acceptable 

Ø Results for the field duplicate samples to provide additional information. 

Ø Laboratory summaries of analytical results reported for the analyses competed. 

 
Verification and validation of 100-percent of all applicable laboratory calculations, transcriptions, review 
of instrument printouts, and review of bench sheets were not completed during the data validation review. 
There may be analytical problems that could only be identified by reviewing every instrument printout and 
associated analytical quality control results. Verification of all possible factors that could result in the 
degradation of data quality was not completed nor should be inferred at this time. The laboratory case 
narratives did not indicate any significant problems with data that were not reviewed during data validation. 
The adequacy of the sampling procedures was not completed during the data validation. 
 
Performance based control limits established by the laboratory, applicable control limits specified in the 
analytical methods, and best professional judgement were used to evaluate data quality and to determine if 
specific data required qualification. Data qualifiers were assigned during data validation following guidance 
specified by U.S. EPA (2002) to the EDD when applicable QC measurement criteria were not met and 
qualification of the data was warranted.  

Reasons for Data Qualification 

The result reported as detected for Perfluoropentanesulfonic acid (PFPeS) for Sample CCW-9-3A-0124 
required qualification as estimated (J) data validation qualifier because the mass ion ratio was outside the 
QC limit of 50-150%. An ion ratio of 16.073 was reported for PFPeS (see page 748 of 2,903 in the Tier 4 
data package). The target ratio is 1.838 and the ion limits are 0.93 – 2.80.  
 
Eurofins Sacramento noted the following in the case narrative regarding this exceedance: 

“Method 1633: The "I" qualifier means the transition mass ratio for the indicated analyte for 
Perfluoropentanesulfonic acid (PFPeS) was outside the established ratio limits. The qualitative 
identification of the analyte has some degree of uncertainty, and the reported value may have some 
high bias. However, analyst judgment was used to positively identify the analyte: CCW-9-3A-0124 
(320-108687-2). The sample was reanalyzed with concurring result, therefore, the best set of data was 
reported.” 

General Comments: 

Ø Data users should refer to the laboratory data packages for complete information 
pertinent to the analyses completed. 

Ø As noted in the case narrative:  

o “The following continuing calibration blank (CCB) was flagged for 
Isotope Dilution Analyte (IDA) recovery above the method recommended 
limit: CCB 320-735099/5. The purpose of the CCB is to test for 
instrument contamination. As the CCB was non-detect for all native 
analytes, the bracketing continuing calibration verification (CCV) was in 
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control, and the IDA of the associated samples recovered within limits, 
there is no adverse impact on data quality; therefore, the data have been 
reported.”  None of the associated sample results required qualification 
for this reason\ 

Ø An RPD of 38 was reported for PFPeS-RA (a reanalysis) for the duplicate sample 
analysis completed on CCW-3B-0124. Since concentration of 4.2 ng/L and 2.84 
ng/L were reported, the control limit of ±30% is not applicable because these 
concentrations are not >5x the reporting limit of 2.0 ng/L. 

 
This concludes the data validation review. Should you have any questions regarding the information 
presented herein, please contact me by telephone at 503.763.6948 or by e-mail at jjmcateer@msn.com. 
 
Cordially, 

 
James J. Mc Ateer, Jr., BS, MRSC 
Managing Member 
 
cc:  Trevor Louviere, DOF Dalton, Olmsted & Fuglevand, Inc.  
 
Attachments 
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Data Quality Assurance/Quality Control Review  
Project No. M0615.20.012 | February 8, 2024 | Port of Tacoma 

Maul Foster & Alongi, Inc. (MFA), conducted an independent review of the quality of analytical results 
for groundwater and associated quality control samples collected on December 12 and 13, 2023, at 
the Taylor Way and Alexander Avenue Fill Area in Tacoma, Washington. 

Friedman & Bruya, Inc. (F&B), Fremont Analytical, Inc. (Fremont), and Eurofins Environment Testing 
Northern California, LLC, located in West Sacramento, California (Eurofins-WS), performed the 
analyses. MFA reviewed F&B report number 312247 and Eurofins-WS report number 320-108065-
1. F&B subcontracted total and dissolved aluminum analysis to Fremont and the results are included 
in report 312247.The analyses performed and the samples analyzed are listed in the following 
tables. Not all analyses were performed on all samples. 

 

Data Qualification 
Analytical results were evaluated according to applicable sections of U.S. Environmental Protection 
Agency (EPA) guidelines for data review (EPA 2020a, 2020b) and appropriate laboratory- and 
method-specific guidelines (EPA 1986, Eurofins-WS 2023, F&B 2022, Fremont 2023). 

Based on the results of the data quality review procedures described below, the data, with the 
appropriate final data qualifiers assigned, are considered acceptable for their intended use. Final 
data qualifiers represent qualifiers originating from the laboratory and accepted by the reviewer, and 
data qualifiers assigned by the reviewer during validation. 

Final data qualifiers: 

• J+ = result is estimated, but the result may be biased high. 

• K = result is an estimated maximum potential concentration. 

• U = result is non-detect at the method reporting limit (MRL). 

Analysis Reference 
Per- and polyfluoroalkyl substances EPA 1633 
Total and dissolved metals EPA 6020B, EPA 200.8 
Note 
EPA = U.S. Environmental Protection Agency. 

Samples Analyzed 
Report 312247 Report 320-108065-1 

TWA-3-1223 Filter Blank1-1223 TWA-3-1223 
TWA-9-3-1223 TWA-5D-1223 TWA-9-3-1223 
TWA-10D-1223 TWA-6D-1223 Rinsate Blank1-1223 

TWA-1-1223 SB-3A-1223 Field Blank1-1223 
TWA-2-1223 CTMW-25D-1223 SB-2A-1223 

Field Blank1-1223 CTMW-20-1223 Rinsate Blank2-1223 
SB-1A-1223 MW-1-1223 Trip Blank1-1223 
SB-2A-1223 CTMW-15-1223 -- 
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• UJ = result is non-detect with an estimated MRL. 

Total and Dissolved Compounds 
For report 312247, total and dissolved EPA Methods 6020B and 200.8 metals results were 
compared. Where dissolved metals results were greater than their associated total results, 
qualification was not required when the relative percent difference (RPD) was less than 20 percent. 

All detected total metals results were greater than their associated dissolved metals results or met 
the RPD acceptance criteria. 

Estimated Maximum Potential Concentration Results 
According to the case narrative accompanying report 320-108065-1, the EPA Method 1633 
transition mass ratio for PFOS was outside the established ratio limits for samples TWA-3-1223 and 
TWA-9-3-1223. The laboratory noted that the samples were reanalyzed with similar results. The 
laboratory qualified the associated sample results as estimated maximum potential concentrations, 
and the reviewer accepted the laboratory qualifications, as shown in the following table. 

Sample Conditions 

Sample Custody 
Sample custody was appropriately documented on the chain-of-custody (COC) forms accompanying 
the reports. 

Holding Times 
Extractions and analyses were performed within the recommended holding times. 

Preservation and Sample Storage 
According to the case narrative accompanying report 320-108065-1, the EPA Method 1633 portion 
of sample SB-2A-1223 had a thin layer of sediment present in the bottom of the bottle prior to 
extraction. Qualification by the reviewer due to the presence of sediment was not required. 

The samples were preserved and stored appropriately. 

Sample Filtration 
Field samples for dissolved EPA Method 6020B and 200.8 analysis were field-filtered with a 0.45-
micron filter during sample collection. 

Report Sample Analyte Original Result 
(ng/L) 

Qualified Result 
(ng/L) 

320-108065-1 
TWA-3-1223 

PFOS 
16 K 16 K(a) 

TWA-9-3-1223 18 K 18 K(a) 

Notes 
K = result is an estimated maximum potential concentration. 
ng/L = nanograms per liter. 
(a)Qualification from the laboratory was accepted by the reviewer. 
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Reporting Limits 
The laboratories evaluated results to MRLs. Samples that required dilutions because of high analyte 
concentrations, matrix interferences, and/or dilutions necessary for preparation and/or analysis 
were reported with raised MRLs. 

The reviewer confirmed that when samples were diluted for analysis or when a higher sample 
volume was used for the extraction F&B provided the preparation or dilution factor after the 
laboratory sample identification number. 

Blanks 
Field quality sample results may be qualified as a result of laboratory instrument or batch 
information, but original or unvalidated laboratory results associated with field quality control 
samples are used to assess impact on field samples. 

When the sample result was greater than the MRL and within five (for organics) or ten (for 
inorganics) times the associated blank concentration, the reviewer qualified the sample result with 
J+. Non-detect sample results and sample results greater than five (for organics) or ten (for 
inorganics) times the blank concentration did not require qualification. 

Calibration Blanks 
Initial calibration blanks (ICBs) and continuing calibration blanks (CCBs) are used to assess 
analytical background contamination. ICB and CCB results were not required for validation but were 
reviewed when provided by Fremont for EPA Method 200.8 in report 312247. 

All ICB and CCB results reviewed were non-detect to MRLs. 

Method Blanks 
Laboratory method blanks are used to assess whether laboratory contamination was introduced 
during sample preparation and analysis. Laboratory method blank analyses were performed at the 
required frequencies. For purposes of data qualification, the laboratory method blanks were 
associated with all samples prepared in the analytical batch. 

All laboratory method blank results were non-detect to MRLs. 

Equipment Rinsate Blanks 
Equipment rinsate blanks are used to evaluate field equipment decontamination. 

Two equipment rinsate blanks were submitted with sample delivery group (SDG) 320-108065-1 for 
EPA Method 1633 analysis. Groundwater samples are associated with equipment rinsate blanks 
based on sample locations, as shown in the following table. 

All equipment rinsate blank results were non-detect to MRLs. 

Report Equipment Rinsate Blank Associated Sample(s) 

320-108065-1 
Rinsate Blank1-1223 

TWA-3-1223 
TWA-9-3-1223 

Rinsate Blank2-1223 SB-2A-1223 
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Field Blanks 
Field blanks are used to assess if contamination from field conditions was introduced during 
sampling, preservation, and shipment to the laboratory. 

A field blank sample (Field Blank1-1223) was submitted with SDG 312247 for EPA Methods 6020B 
and 200.8 total metals analysis and with SDG 320-108065-1 for EPA Method 1633 analysis. The 
field blank is associated with all groundwater sample results provided in reports 312247 and 320-
108065-1. The field blank had several detections above MRLs, as shown in the table below. 

Similar dissolved chromium, dissolved manganese, and dissolved aluminum detections are present 
in the filter blank, as described and evaluated in the section below. However, the field blank had a 
total copper detection while the filter blank did not have a dissolved copper detection. In lieu of 
similar field and filter blank copper detections, the reviewer evaluated dissolved copper sample 
results based on the field blank total copper detection and qualified accordingly. Qualifications by 
the reviewer based on the field blank are shown in the following table: 

Report Analysis Analyte Field Blank Result 
(ug/L) 

312247 
EPA 6020B 

Total chromium 1.72 
Total copper 3.07 

Total manganese 1.44 
EPA 200.8 Total aluminum 19.4 

Notes 
EPA = U.S. Environmental Protection Agency. 
ug/L = micrograms per liter. 

Report Sample Analyte Field Blank 
Result (ug/L) 

Original 
Result (ug/L) 

Qualified 
Result (ug/L) 

312247 

TWA-3-1223 

Dissolved copper 3.07(a) 

4.21 4.21 J+ 
TWA-9-3-1223 3.76 3.76 J+ 
TWA-1-1223 3.57 3.57 J+ 
TWA-2-1223 10.2 10.2 J+ 
TWA-3-1223 

Total copper 3.07 

4.50 4.50 J+ 
TWA-9-3-1223 4.66 4.66 J+ 
TWA-10D-1223 4.11 4.11 J+ 

TWA-1-1223 3.88 3.88 J+ 
TWA-2-1223 10.4 10.4 J+ 
SB-1A-1223 2.57 2.57 J+ 

TWA-6D-1223 2.97 2.97 J+ 
CTMW-25D-1223 2.74 2.74 J+ 

MW-1-1223 6.59 6.59 J+ 
TWA-1-1223 Total manganese 1.44 11.2 11.2 J+ 

CTMW-25D-1223 Total chromium 1.72 15.9 15.9 J+ 
TWA-10D-1223 

Total aluminum 19.4 

46.4 46.4 J+ 
TWA-1-1223 14.8 14.8 J+ 
TWA-2-1223 34.1 34.1 J+ 
SB-2A-1223 49.9 49.9 J+ 

TWA-5D-1223 19.7 19.7 J+ 
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All remaining field blank results were non-detect to MRLs. 

Filter Blanks 
Filter blanks are used to evaluate whether contamination was introduced during field filtering 
procedures. 

A filter blank sample (Filter Blank1-1223) was submitted with SDG 312247 for EPA Method 6020B 
and 200.8 dissolved metals analysis. The filter blank is associated with all dissolved groundwater 
sample metals results provided in report 312247, since all dissolved groundwater samples were 
collected and filtered using consistent sampling protocols. The filter blank had several detections 
above MRLs, as shown in the table below. 

Similar total chromium, total manganese, and total aluminum detections are present in the field 
blank, but dissolved metals sample results are evaluated based on the filter blank detections, except 
for dissolved copper, which is qualified in the Field Blank section above. Qualifications by the 
reviewer based on the filter blank are shown in the following table: 

All remaining filter blank results were non-detect to MRLs. 

Report Sample Analyte Field Blank 
Result (ug/L) 

Original 
Result (ug/L) 

Qualified 
Result (ug/L) 

TWA-6D-1223 75.6 75.6 J+ 
CTMW-25D-1223 88.0 88.0 J+ 

MW-1-1223 71.1 71.1 J+ 
Notes 
J+ = result is estimated, but the result may be biased high.  
ug/L = micrograms per liter. 
(a)Field blank result for total copper. 

Report Analysis Analyte Filter Blank Result 
(ug/L) 

312247 
EPA 6020B 

Dissolved chromium 1.71 
Dissolved manganese 1.87 

EPA 200.8 Dissolved aluminum 17.5 
Notes 
EPA = U.S. Environmental Protection Agency. 
ug/L = micrograms per liter. 

Report Sample Analyte Filter Blank 
Result (ug/L) 

Original 
Result (ug/L) 

Qualified 
Result (ug/L) 

312247 

TWA-1-1223 Dissolved manganese 1.87 3.57 3.57 J+ 
CTMW-25D-1223 Dissolved chromium 1.71 12.6 12.6 J+ 
TWA-10D-1223 

Dissolved aluminum 17.5 

14.3 14.3 J+ 
SB-2A-1223 11.1 11.1 J+ 

TWA-5D-1223 11.4 11.4 J+ 
TWA-6D-1223 49.9 49.9 J+ 

CTMW-25D-1223 59.2 59.2 J+ 
MW-1-1223 16.6 16.6 J+ 

Notes 
J+ = result is estimated, but the result may be biased high.  
ug/L = micrograms per liter. 
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Trip Blanks 
Trip blanks are used to evaluate whether per- and polyfluoroalkyl substance contamination was 
introduced during sample storage and during shipment between the sampling location and the 
laboratory. 

A trip blank (Trip Blank1-1223) was submitted with SDG 320-108065-1 for EPA Method 1633 
analysis. The trip blank is associated with all groundwater and associated quality control samples 
submitted with SDG report 320-108065-1, since all samples were shipped together in a single 
cooler. 

All trip blank results were non-detect to MRLs. 

Laboratory Control Sample and Laboratory Control Sample Duplicate Results 
A laboratory control sample (LCS) and a laboratory control sample duplicate (LCSD) are spiked with 
target analytes to provide information about laboratory precision and accuracy. The LCS were 
prepared and analyzed at the required frequency. No LCSDs were reported; thus, laboratory 
precision was evaluated using matrix spike (MS) and matrix spike duplicate (MSD) results. 

In report 320-108065-1, Eurofins-WS reported an “LLCS” for EPA Method 1633. The reviewer 
confirmed that this is a low-level LCS. 

All LCS results were within acceptance limits for percent recovery. 

Laboratory Duplicate Results 
Laboratory duplicate results are used to evaluate laboratory precision. 

Laboratory duplicate results were only reported by Fremont in report 312247 for dissolved aluminum 
by EPA Method 200.0. This laboratory duplicate sample was prepared and analyzed at the required 
frequency. Laboratory precision was evaluated using MS and MSD results for the remaining batches. 

Laboratory duplicate results greater than five times the MRL were evaluated using laboratory RPD 
control limits. Laboratory duplicate results less than five times the MRL, including non-detects, were 
evaluated using a control limit of the MRL of the parent sample; the absolute difference of the 
laboratory duplicate sample result and the parent sample result, or the MRL for non-detects, was 
compared to the MRL of the parent sample. 

The laboratory duplicate result met the acceptance criterion. 

Matrix Spike and Matrix Spike Duplicate Results 
MS and MSD results are used to evaluate laboratory precision, accuracy, and the effect of the 
sample matrix on sample preparation and analysis. All MS and MSD samples were prepared and 
analyzed at the required frequency. 

When MS and MSD were prepared from samples with high concentrations of target analytes, 
associated MS and/or MSD percent recovery and/or RPD control limit exceedances did not require 
qualification because spike concentrations could not be accurately quantified. High concentrations 
of target analytes are defined as four times the spike amount for all analyses. 

According to report 320-108065-1, EPA Method 1633 batch 733325 MSD prepared with sample 
SB-2A-1223 had a PFHxA result above the upper percent recovery acceptance limit of 145 percent, 
at 150 percent. The associated PFHxA sample result was non-detect and thus did not require 
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qualification by the reviewer. The MSD also had a PFDoS result below the lower percent recovery 
acceptance limit of 50 percent, at 43 percent. The reviewer qualified the associated sample result, 
as shown in the following table. 

All remaining MS and MSD results were within acceptance limits for percent recovery and RPD. 

Isotope Dilution Results 
According to report 320-108065-1, EPA Method 1633 samples were spiked with isotopically labeled 
carbon-13 or deuterated analog standards to quantify the relative response of analytes in each 
sample. 

The reviewer confirmed that Eurofins-WS performed calibration by isotope dilution for the 24 
available target analytes and quantitated the remaining target analytes using a closely related 
labeled analog. 

All isotope dilution recoveries were within acceptance limits. 

Calibration Verification Results 
Initial calibration verification (ICV) and continuing calibration verification (CCV) results are used to 
verify the accuracy of the instrument calibration and demonstrate instrument precision and accuracy 
through the end of the sample batch. CCV results were not required for validation but were reviewed 
when provided by Fremont for EPA Method 200.8 in report 312247. 

All CCV results provided were within percent recovery acceptance limits. 

Field Duplicate Results 
Field duplicate samples measure both field and laboratory precision. The following field duplicate 
and parent sample pair was submitted for analysis: 

MFA uses acceptance criteria of 100 percent RPD for results that are less than five times the MRL or 
50 percent RPD for results that are greater than five times the MRL. RPD was not evaluated when 
both results in the sample pair were non-detect.  

All field duplicate results met the RPD acceptance criteria. 

Data Package 
The data packages were reviewed for transcription errors, omissions, and anomalies. 

Report Sample Analyte Original Result 
(ng/L) 

Qualified Result 
(ng/L) 

320-108065-1 SB-2A-1223 PFDoS 2.0 U 2.0 UJ 
Notes 
ng/L = nanograms per liter. 
U = result is non-detect at the method reporting limit. 
UJ = result is non-detect with an estimated method reporting limit. 

Reports Parent Sample Field Duplicate Sample 
312247 and 

320-108065-1 TWA-3-1223 TWA-9-3-1223 
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The reviewer confirmed with the laboratories that F&B and Fremont are not accredited for aluminum 
analysis by EPA Method 6020B, which was requested on the COC form accompanying report 
312247. Fremont is accredited for aluminum analysis by EPA Method 200.8. F&B subcontracted the 
total and dissolved aluminum analysis to Fremont for analysis by EPA Method 200.8 to meet 
accreditation requirements. 

At MFA’s request, report 312247 was revised on February 8, 2024, to correct the sample name for 
the field duplicate sample. The name was updated from TWA-9-1223 to TWA-9-3-1223. 

No other issues were found. 
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James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 22, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 11, 2023 
from the TWAAFA-001, F&BI 312179 project.  There are 22 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1222R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on December 11, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312179 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312179 -01 CTMW-24-1223 
312179 -02 CTMW-24D-1223 
312179 -03 PZ-7-1223 
312179 -04 PZ-8-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
The 6020B total and dissolved arsenic calibration standard exceeded the acceptance 
criteria for sample CTMW-24-1223 and for the iron calibration standard in the total 
method blank.  The metals were not detected, therefore this did not represent an out of 
control condition. 
 
Lead and zinc in the 6020B dissolved matrix spike and matrix spike duplicate did not 
meet the acceptance criteria.  The laboratory control sample passed the acceptance 
criteria, therefore the results were due to matrix effect.   
 
All other quality control requirements were acceptable. 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-24-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-01 
Date Analyzed: 12/16/23 Data File: 312179-01.196 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 k 
Copper <1 
Iron  999 
Manganese 94.2 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-24D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-02 
Date Analyzed: 12/16/23 Data File: 312179-02.197 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
Manganese  211 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-24D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-02 x5 
Date Analyzed: 12/15/23 Data File: 312179-02 x5.171 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Iron 7,370 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-03 
Date Analyzed: 12/16/23 Data File: 312179-03.198 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron  207 
Lead <1 
Manganese 10.8 
Nickel 3.43 
Zinc 26.6 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-03 x5 
Date Analyzed: 12/15/23 Data File: 312179-03 x5.172 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-04 
Date Analyzed: 12/16/23 Data File: 312179-04.199 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-04 x5 
Date Analyzed: 12/15/23 Data File: 312179-04 x5.173 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Manganese 1,280 
Nickel 11.7 
Zinc <25 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: 312179-04 x200 
Date Analyzed: 12/20/23 Data File: 312179-04 x200.047 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 44,800 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001 
Date Extracted: 12/12/23 Lab ID: I3-977 mb2 
Date Analyzed: 12/15/23 Data File: I3-977 mb2.167 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-24-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-01 
Date Analyzed: 12/16/23 Data File: 312179-01.207 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 k 
Copper <1 
Iron  919 
Manganese 79.8 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-24D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-02 
Date Analyzed: 12/16/23 Data File: 312179-02.208 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
Manganese  211 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-24D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-02 x5 
Date Analyzed: 12/15/23 Data File: 312179-02 x5.182 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Iron 7,370 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-03 
Date Analyzed: 12/16/23 Data File: 312179-03.209 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 1,660 
Lead 11.1 
Manganese 37.2 
Nickel 4.08 
Zinc 35.3 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-03 x5 
Date Analyzed: 12/16/23 Data File: 312179-03 x5.183 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.02 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-04 
Date Analyzed: 12/16/23 Data File: 312179-04.210 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-04 x5 
Date Analyzed: 12/16/23 Data File: 312179-04 x5.184 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.19 
Manganese 1,250 
Nickel 10.1 
Zinc 75.7 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/11/23 Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: 312179-04 x100 
Date Analyzed: 12/18/23 Data File: 312179-04 x100.084 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 47,400 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001 
Date Extracted: 12/13/23 Lab ID: I3-981 mb2 
Date Analyzed: 12/13/23 Data File: I3-981 mb2.053 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 k 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
 



FRIEDMAN & BRUYA, INC. 
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Date of Report:  12/22/23 
Date Received:  12/11/23 
Project:  TWAAFA-001, F&BI 312179 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312157-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 2.50 75 b 76 b 75-125 1 b 
Copper ug/L (ppb) 20 <5  75  77 75-125 3 
Iron ug/L (ppb) 100 9,650 0 b 0 b 75-125 nm 
Lead ug/L (ppb) 10 <1 71 vo 73 vo 75-125 3 
Manganese ug/L (ppb) 20 1,800 0 b 0 b 75-125 nm 
Nickel ug/L (ppb) 20 50.9 66 b 69 b 75-125 4 b 
Zinc ug/L (ppb) 50 <5 73 vo 74 vo 75-125 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Copper ug/L (ppb) 20  92 80-120 
Iron ug/L (ppb) 100  90 80-120 
Lead ug/L (ppb) 10  95 80-120 
Manganese ug/L (ppb) 20  85 80-120 
Nickel ug/L (ppb) 20  93 80-120 
Zinc ug/L (ppb) 50  96 80-120 
 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 21 

 
Date of Report:  12/22/23 
Date Received:  12/11/23 
Project:  TWAAFA-001, F&BI 312179 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312178-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1.64  93  92 75-125 1 
Copper ug/L (ppb) 20 <5  85  87 75-125 2 
Iron ug/L (ppb) 100 503 117 b 115 b 75-125 2 b 
Lead ug/L (ppb) 10 <1  77  78 75-125 1 
Manganese ug/L (ppb) 20 118 119 b 121 b 75-125 2 b 
Nickel ug/L (ppb) 20 2.74  89  89 75-125 0 
Zinc ug/L (ppb) 50 <5  92  94 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  93 80-120 
Copper ug/L (ppb) 20  97 80-120 
Iron ug/L (ppb) 100  101 80-120 
Lead ug/L (ppb) 10  90 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  96 80-120 
Zinc ug/L (ppb) 50  98 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 19, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312179
Work Order Number: 2312283

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 12/12/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910



12/19/2023Date:

Project: 312179
CLIENT: Friedman & Bruya

Work Order: 2312283

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312283-001 CTMW-24-1224 12/11/2023 11:00 AM 12/12/2023 9:30 AM
2312283-002 CTMW-24D-1224 12/11/2023 12:45 PM 12/12/2023 9:30 AM
2312283-003 PZ-7-1223 12/11/2023 2:00 PM 12/12/2023 9:30 AM
2312283-004 PZ-8-1223 12/11/2023 3:00 PM 12/12/2023 9:30 AM

Page 2 of 11

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 



Project: 312179
CLIENT: Friedman & Bruya

12/19/2023

Case Narrative
2312283

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Page 3 of 11Original 



12/19/2023

Qualifiers & Acronyms
2312283

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Page 4 of 11
Original 

www.fremontanalytical.com



Project: 312179
CLIENT: Friedman & Bruya

12/19/2023

Analytical Report
2312283

Date Reported:
Work Order:

Client Sample ID: CTMW-24-1224
Lab ID: 2312283-001 Collection Date: 12/11/2023 11:00:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:15:00 PM10.0 µg/L 123.1

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42345

Aluminum 12/15/2023 1:55:00 PM10.0 µg/L 140.2

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron H 12/12/2023 2:17:54 PM0.150 mg/L 11.19

Client Sample ID: CTMW-24D-1224
Lab ID: 2312283-002 Collection Date: 12/11/2023 12:45:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:17:00 PM10.0 µg/L 113.0

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42345

Aluminum 12/15/2023 1:57:00 PM10.0 µg/L 113.6

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron H 12/12/2023 2:17:54 PM0.150 mg/L 10.877

Page 5 of 11Original 



Project: 312179
CLIENT: Friedman & Bruya

12/19/2023

Analytical Report
2312283

Date Reported:
Work Order:

Client Sample ID: PZ-7-1223
Lab ID: 2312283-003 Collection Date: 12/11/2023 2:00:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:08:00 PM10.0 µg/L 146.7

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42345

Aluminum 12/15/2023 2:00:00 PM10.0 µg/L 149.9

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron D 12/12/2023 2:17:54 PM15.0 mg/L 10041.7

Client Sample ID: PZ-8-1223
Lab ID: 2312283-004 Collection Date: 12/11/2023 3:00:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:25:00 PM10.0 µg/L 151.1

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42345

Aluminum 12/15/2023 2:02:00 PM10.0 µg/L 1401

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron 12/12/2023 2:17:54 PM0.150 mg/L 10.266

Page 6 of 11Original 



Project: 312179
CLIENT: Friedman & Bruya
Work Order: 2312283 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/19/2023Date:

Sample ID: MB-R88304

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88304

SeqNo: 1843421

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88304

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88304

SeqNo: 1843422

LCSSampType:

Ferrous Iron 0.4000 98.3 85 1150.150 00.393

Sample ID: 2312283-004ADUP

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PZ-8-1223

RunNo: 88304

SeqNo: 1843550

DUPSampType:

Ferrous Iron 200.150 0.2663 20.40.327

Sample ID: 2312283-004AMS

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PZ-8-1223

RunNo: 88304

SeqNo: 1843551

MSSampType:

Ferrous Iron 0.4000 117 70 1300.150 0.26630.735

Sample ID: 2312283-004AMSD

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PZ-8-1223

RunNo: 88304

SeqNo: 1843552

MSDSampType:

Ferrous Iron 0.4000 118 70 130 300.150 0.2663 0.7348 0.4100.738

Page 7 of 11Original 



Project: 312179
CLIENT: Friedman & Bruya
Work Order: 2312283 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845895

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88400

SeqNo: 1845896

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312283-003CDUP

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PZ-7-1223

RunNo: 88400

SeqNo: 1845898

DUPSampType:

Aluminum 3010.0 46.74 1.4747.4

Sample ID: 2312283-003CMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PZ-7-1223

RunNo: 88400

SeqNo: 1845899

MSSampType:

Aluminum 1,000 108 50 15010.0 46.741,130

Sample ID: 2312328-003BMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845913

MSSampType:

Aluminum 1,000 103 50 15010.0 3.4831,040

Page 8 of 11Original 



Project: 312179
CLIENT: Friedman & Bruya
Work Order: 2312283 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42344 FB

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845923

MBLKSampType:

Aluminum 10.0ND

Page 9 of 11Original 



Project: 312179
CLIENT: Friedman & Bruya
Work Order: 2312283 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42345

Batch ID: 42345 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88387

SeqNo: 1845604

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42345

Batch ID: 42345 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88387

SeqNo: 1845563

LCSSampType:

Aluminum 1,000 103 85 11510.0 01,030

Sample ID: 2312355-001DDUP

Batch ID: 42345 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88387

SeqNo: 1845565

DUPSampType:

Aluminum 3010.0 16.30 97.4ND

Sample ID: 2312355-001DMS

Batch ID: 42345 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88387

SeqNo: 1845566

MSSampType:

Aluminum 1,000 102 70 13010.0 16.301,040

Sample ID: 2312277-002AMS

Batch ID: 42345 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88387

SeqNo: 1845584

MSSampType:

Aluminum 1,000 109 70 13010.0 153.41,240

Page 10 of 11Original 



Date Received: 12/12/2023 9:30:00 AM

Client Name: FB Work Order Number: 2312283

Sample Log-In Check List

Lyann RiveraLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL, HNO3

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 0.1

Page 11 of 11

Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 





FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 27, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 21, 2023 
from the TWAAFA-001, F&BI 312209 project.  There are 20 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1227R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on December 21, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312209 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312209 -01 TWA-4D-1223 
312209 -02 PZ-9-1223 
312209 -03 TWA-7D-1223 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
The 6020B iron total and dissolved calibration standard associated with the method 
blanks exceeded the acceptance criteria.  The metal was not detected in the method 
blanks, therefore this did not represent an out of control condition. 
 
All other quality control requirements were acceptable. 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-4D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-01 
Date Analyzed: 12/16/23 Data File: 312209-01.200 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.18 
Iron 4,040 
Manganese  106 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-4D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-01 x5 
Date Analyzed: 12/15/23 Data File: 312209-01 x5.174 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 10.3 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 
Date Analyzed: 12/16/23 Data File: 312209-02.201 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 x5 
Date Analyzed: 12/15/23 Data File: 312209-02 x5.175 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 8.57 
Manganese 3,090 
Nickel <5 
Zinc <25 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 x200 
Date Analyzed: 12/20/23 Data File: 312209-02 x200.048 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 34,600 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-7D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-03 
Date Analyzed: 12/16/23 Data File: 312209-03.202 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
Iron 1,510 
Manganese  118 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-7D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-03 x5 
Date Analyzed: 12/15/23 Data File: 312209-03 x5.176 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 7.82 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: I3-980 mb2 
Date Analyzed: 12/13/23 Data File: I3-980 mb2.052 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 k 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-4D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-01 
Date Analyzed: 12/16/23 Data File: 312209-01.211 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.03 
Iron 4,080 
Manganese  105 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-4D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-01 x5 
Date Analyzed: 12/16/23 Data File: 312209-01 x5.185 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 9.85 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 
Date Analyzed: 12/16/23 Data File: 312209-02.212 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Lead <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 x5 
Date Analyzed: 12/16/23 Data File: 312209-02 x5.186 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 9.82 
Manganese 2,970 
Nickel <5 
Zinc <25 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: PZ-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-02 x100 
Date Analyzed: 12/18/23 Data File: 312209-02 x100.085 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 38,700 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-7D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-03 
Date Analyzed: 12/16/23 Data File: 312209-03.213 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 0.750 
Iron 1,590 
Manganese  113 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-7D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/21/23 Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: 312209-03 x5 
Date Analyzed: 12/16/23 Data File: 312209-03 x5.187 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 7.86 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312209 
Date Extracted: 12/13/23 Lab ID: I3-981 mb2 
Date Analyzed: 12/13/23 Data File: I3-981 mb2.053 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.4 
Iron <50 k 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
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Date of Report:  12/27/23 
Date Received:  12/21/23 
Project:  TWAAFA-001, F&BI 312209 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312178-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1.16  99  103 75-125 4 
Copper ug/L (ppb) 20 <5  90  91 75-125 1 
Iron ug/L (ppb) 100 350 95 b 98 b 75-125 3 b 
Lead ug/L (ppb) 10 <1  78  80 75-125 3 
Manganese ug/L (ppb) 20 150 113 b 118 b 75-125 4 b 
Nickel ug/L (ppb) 20 4.66 96 b 96 b 75-125 0 b 
Zinc ug/L (ppb) 50 <5  96  98 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Copper ug/L (ppb) 20  97 80-120 
Iron ug/L (ppb) 100  95 80-120 
Lead ug/L (ppb) 10  90 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  97 80-120 
Zinc ug/L (ppb) 50  98 80-120 
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Date of Report:  12/27/23 
Date Received:  12/21/23 
Project:  TWAAFA-001, F&BI 312209 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312178-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1.64  93  92 75-125 1 
Copper ug/L (ppb) 20 <5  85  87 75-125 2 
Iron ug/L (ppb) 100 503 117 b 115 b 75-125 2 b 
Lead ug/L (ppb) 10 <1  77  78 75-125 1 
Manganese ug/L (ppb) 20 118 119 b 121 b 75-125 2 b 
Nickel ug/L (ppb) 20 2.74  89  89 75-125 0 
Zinc ug/L (ppb) 50 <5  92  94 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  93 80-120 
Copper ug/L (ppb) 20  97 80-120 
Iron ug/L (ppb) 100  101 80-120 
Lead ug/L (ppb) 10  90 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  96 80-120 
Zinc ug/L (ppb) 50  98 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 19, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312209
Work Order Number: 2312296

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 3 sample(s) on 12/12/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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12/19/2023Date:

Project: 312209
CLIENT: Friedman & Bruya

Work Order: 2312296

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312296-001 TWA-4D-1223 12/12/2023 10:50 AM 12/12/2023 3:07 PM
2312296-002 PZ-9-1223 12/12/2023 11:45 AM 12/12/2023 3:07 PM
2312296-003 TWA-7D-1223 12/12/2023 12:45 PM 12/12/2023 3:07 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 

Page 2 of 12



Project: 312209
CLIENT: Friedman & Bruya

12/19/2023

Case Narrative
2312296

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
Page 3 of 12



12/19/2023

Qualifiers & Acronyms
2312296

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312209
CLIENT: Friedman & Bruya

12/19/2023

Analytical Report
2312296

Date Reported:
Work Order:

Client Sample ID: TWA-4D-1223
Lab ID: 2312296-001 Collection Date: 12/12/2023 10:50:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:27:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42377

Aluminum 12/19/2023 12:58:00 PM10.0 µg/L 110.2

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron 12/12/2023 2:17:54 PM0.150 mg/L 10.831

Client Sample ID: PZ-9-1223
Lab ID: 2312296-002 Collection Date: 12/12/2023 11:45:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:30:00 PM10.0 µg/L 119.3

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42377

Aluminum 12/19/2023 1:01:00 PM10.0 µg/L 127.6

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron D 12/12/2023 2:17:54 PM15.0 mg/L 10035.1

Original 
Page 5 of 12



Project: 312209
CLIENT: Friedman & Bruya

12/19/2023

Analytical Report
2312296

Date Reported:
Work Order:

Client Sample ID: TWA-7D-1223
Lab ID: 2312296-003 Collection Date: 12/12/2023 12:45:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:32:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42377

Aluminum 12/19/2023 1:03:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88304

Ferrous Iron 12/12/2023 2:17:54 PM0.150 mg/L 10.381

Original 
Page 6 of 12



Project: 312209
CLIENT: Friedman & Bruya
Work Order: 2312296 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/19/2023Date:

Sample ID: MB-R88304

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88304

SeqNo: 1843421

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88304

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88304

SeqNo: 1843422

LCSSampType:

Ferrous Iron 0.4000 98.3 85 1150.150 00.393

Sample ID: 2312283-004ADUP

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88304

SeqNo: 1843550

DUPSampType:

Ferrous Iron 200.150 0.2663 20.40.327

Sample ID: 2312283-004AMS

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88304

SeqNo: 1843551

MSSampType:

Ferrous Iron 0.4000 117 70 1300.150 0.26630.735

Sample ID: 2312283-004AMSD

Batch ID: R88304 Analysis Date: 12/12/2023

Prep Date: 12/12/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88304

SeqNo: 1843552

MSDSampType:

Ferrous Iron 0.4000 118 70 130 300.150 0.2663 0.7348 0.4100.738

Original Page 7 of 12



Project: 312209
CLIENT: Friedman & Bruya
Work Order: 2312296 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845895

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88400

SeqNo: 1845896

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312283-003CDUP

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845898

DUPSampType:

Aluminum 3010.0 46.74 1.4747.4

Sample ID: 2312283-003CMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845899

MSSampType:

Aluminum 1,000 108 50 15010.0 46.741,130

Sample ID: 2312328-003BMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845913

MSSampType:

Aluminum 1,000 103 50 15010.0 3.4831,040

Original Page 8 of 12



Project: 312209
CLIENT: Friedman & Bruya
Work Order: 2312296 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42344 FB

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845923

MBLKSampType:

Aluminum 10.0ND

Original Page 9 of 12



Project: 312209
CLIENT: Friedman & Bruya
Work Order: 2312296 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/19/2023Date:

Sample ID: MB-42377

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88449

SeqNo: 1847008

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42377

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88449

SeqNo: 1847009

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312404-001ADUP

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1847011

DUPSampType:

Aluminum 3010.0 128.3 2.76132

Sample ID: 2312404-001AMS

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1847012

MSSampType:

Aluminum 1,000 105 70 13010.0 128.31,170

Sample ID: 2312318-001CMS

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1846967

MSSampType:

Aluminum 1,000 106 70 13010.0 76.681,130

Original Page 10 of 12



Date Received: 12/12/2023 3:07:00 PM

Client Name: FB Work Order Number: 2312296

Sample Log-In Check List

Lyann RiveraLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 1.0

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 22, 2023 
 
 
 
Anthony Cerruti, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Cerruti: 
 
Included are the results from the testing of material submitted on December 12, 2023 
from the TWAAFA-001, F&BI 312222 project.  There are 14 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Trevor Louviere, Tasya Gray 
DOF1222R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on December 12, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312222 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312222 -01 CTMW-9-1223 
312222 -02 CTMW-8-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
All quality control requirements were acceptable. 
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ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-01 
Date Analyzed: 12/16/23 Data File: 312222-01.203 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
Iron 4,460 
Manganese  373 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-01 x5 
Date Analyzed: 12/15/23 Data File: 312222-01 x5.177 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 8.65 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-02 
Date Analyzed: 12/16/23 Data File: 312222-02.206 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
Iron 4,270 
Manganese <1 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-02 x5 
Date Analyzed: 12/15/23 Data File: 312222-02 x5.178 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: I3-980 mb2 
Date Analyzed: 12/13/23 Data File: I3-980 mb2.052 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 k 
Manganese <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-01 
Date Analyzed: 12/16/23 Data File: 312222-01.214 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.10 
Manganese  398 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-9-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-01 x5 
Date Analyzed: 12/16/23 Data File: 312222-01 x5.188 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 8.91 
Iron 8,430 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-02 
Date Analyzed: 12/16/23 Data File: 312222-02.215 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.14 
Iron 4,300 
Manganese 2.45 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-8-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/12/23 Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: 312222-02 x5 
Date Analyzed: 12/16/23 Data File: 312222-02 x5.189 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312222 
Date Extracted: 12/13/23 Lab ID: I3-978 mb2 
Date Analyzed: 12/18/23 Data File: I3-978 mb2.041 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 
Manganese <1 
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Date of Report:  12/22/23 
Date Received:  12/12/23 
Project:  TWAAFA, F&BI 312222 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312178-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1.16  99  103 75-125 4 
Copper ug/L (ppb) 20 <5  90  91 75-125 1 
Iron ug/L (ppb) 100 350 95 b 98 b 75-125 3 b 
Manganese ug/L (ppb) 20 150 113 b 118 b 75-125 4 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Copper ug/L (ppb) 20  97 80-120 
Iron ug/L (ppb) 100  95 80-120 
Manganese ug/L (ppb) 20  87 80-120 
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Date of Report:  12/22/23 
Date Received:  12/12/23 
Project:  TWAAFA, F&BI 312222 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312177-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 <1  112  110 75-125 2 
Copper ug/L (ppb) 20 <5  100  97 75-125 3 
Iron ug/L (ppb) 100 419 118 b 103 b 75-125 14 b 
Manganese ug/L (ppb) 20 335 96 b 21 b 75-125 128 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Copper ug/L (ppb) 20  97 80-120 
Iron ug/L (ppb) 100  93 80-120 
Manganese ug/L (ppb) 20  89 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 20, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312222
Work Order Number: 2312314

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 2 sample(s) on 12/13/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910



12/20/2023Date:

Project: 312222
CLIENT: Friedman & Bruya

Work Order: 2312314

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312314-001 CTMW-9-1223 12/12/2023 2:30 PM 12/13/2023 11:05 AM
2312314-002 CTMW-8-1223 12/12/2023 3:25 PM 12/13/2023 11:05 AM

Page 2 of 10

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 



Project: 312222
CLIENT: Friedman & Bruya

12/20/2023

Case Narrative
2312314

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
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12/20/2023

Qualifiers & Acronyms
2312314

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Page 4 of 10
Original 
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Project: 312222
CLIENT: Friedman & Bruya

12/20/2023

Analytical Report
2312314

Date Reported:
Work Order:

Client Sample ID: CTMW-9-1223
Lab ID: 2312314-001 Collection Date: 12/12/2023 2:30:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFPQL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/18/2023 1:09:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42377

Aluminum 12/19/2023 1:10:00 PM10.0 µg/L 125.9

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88320

Ferrous Iron 12/13/2023 12:30:00 PM0.150 mg/L 10.889

Client Sample ID: CTMW-8-1223
Lab ID: 2312314-002 Collection Date: 12/12/2023 3:25:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFPQL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/18/2023 1:11:00 PM10.0 µg/L 1212

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42377

Aluminum 12/19/2023 1:13:00 PM10.0 µg/L 1218

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88320

Ferrous Iron 12/13/2023 12:30:00 PM0.150 mg/L 1ND
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Project: 312222
CLIENT: Friedman & Bruya
Work Order: 2312314 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/20/2023Date:

Sample ID: MB-R88320

Batch ID: R88320 Analysis Date: 12/13/2023

Prep Date: 12/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88320

SeqNo: 1844051

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88320

Batch ID: R88320 Analysis Date: 12/13/2023

Prep Date: 12/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88320

SeqNo: 1844052

LCSSampType:

Ferrous Iron 0.4000 109 85 1150.150 00.436

Sample ID: 2312314-002CDUP

Batch ID: R88320 Analysis Date: 12/13/2023

Prep Date: 12/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-8-1223

RunNo: 88320

SeqNo: 1844056

DUPSampType:

Ferrous Iron 200.150 0ND

Sample ID: 2312314-002CMS

Batch ID: R88320 Analysis Date: 12/13/2023

Prep Date: 12/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-8-1223

RunNo: 88320

SeqNo: 1844057

MSSampType:

Ferrous Iron 0.4000 97.6 70 1300.150 00.390

Sample ID: 2312314-002CMSD

Batch ID: R88320 Analysis Date: 12/13/2023

Prep Date: 12/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-8-1223

RunNo: 88320

SeqNo: 1844058

MSDSampType:

Ferrous Iron 0.4000 108 70 130 300.150 0 0.3902 10.30.433
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Project: 312222
CLIENT: Friedman & Bruya
Work Order: 2312314 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: MB-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845895

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88400

SeqNo: 1845896

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312283-003CDUP

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845898

DUPSampType:

Aluminum 3010.0 46.74 1.4747.4

Sample ID: 2312283-003CMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845899

MSSampType:

Aluminum 1,000 108 50 15010.0 46.741,130

Sample ID: 2312328-003BMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845913

MSSampType:

Aluminum 1,000 103 50 15010.0 3.4831,040
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Project: 312222
CLIENT: Friedman & Bruya
Work Order: 2312314 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: MB-42344 FB

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845923

MBLKSampType:

Aluminum 10.0ND
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Project: 312222
CLIENT: Friedman & Bruya
Work Order: 2312314 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: MB-42377

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88449

SeqNo: 1847008

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42377

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88449

SeqNo: 1847009

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312404-001ADUP

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1847011

DUPSampType:

Aluminum 3010.0 128.3 2.76132

Sample ID: 2312404-001AMS

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1847012

MSSampType:

Aluminum 1,000 105 70 13010.0 128.31,170

Sample ID: 2312318-001CMS

Batch ID: 42377 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88449

SeqNo: 1846967

MSSampType:

Aluminum 1,000 106 70 13010.0 76.681,130
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Date Received: 12/13/2023 11:05:00 AM

Client Name: FB Work Order Number: 2312314

Sample Log-In Check List

Lyann RiveraLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 2.3

Page 10 of 10
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 28, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 13, 2023 
from the TWAAFA-001, F&BI 312245 project.  There are 16 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1228R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on December 13, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312245 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312245 -01 TWA-8D-1223 
312245 -02 CTMW-5-1223 
312245 -03 CTMW-7-1223 
312245 -04 CTMW-18-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
The 6020B total arsenic calibration standard exceeded the acceptance criteria in 
sample CTMW-7-1223.  The metal was not detected, therefore this did not represent an 
out of control condition. 
 
Several metals in the total 6020B matrix spike and matrix spike duplicate failed the 
acceptance criteria.  The laboratory control sample passed the acceptance criteria, 
therefore the results were due to matrix effect.   
 
All other quality control requirements were acceptable. 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-8D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/19/23 Lab ID: 312245-01 x5 
Date Analyzed: 12/21/23 Data File: 312245-01 x5.213 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 15.9 
Copper 3.57 
Iron 2,250 
Manganese  389 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-5-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/19/23 Lab ID: 312245-02 x5 
Date Analyzed: 12/21/23 Data File: 312245-02 x5.214 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 49.5 
Copper  163 
Iron 1,130 
Manganese 71.9 
Nickel 19.0 
Zinc  556 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/19/23 Lab ID: 312245-03 x5 
Date Analyzed: 12/21/23 Data File: 312245-03 x5.215 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Copper 2.12 
Iron 16,700 
Manganese  558 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-18-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/19/23 Lab ID: 312245-04 x5 
Date Analyzed: 12/21/23 Data File: 312245-04 x5.219 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.08 
Copper 8.11 
Iron 1,190 
Manganese 1,540 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/19/23 Lab ID: I3-1001 mb2 
Date Analyzed: 12/20/23 Data File: I3-1001 mb2.152 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.4 
Iron <50 
Manganese <1 
Nickel <1 
Zinc <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-8D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-01 x2 
Date Analyzed: 12/18/23 Data File: 312245-01 x2.099 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 14.9 
Copper <2 
Iron 1,980 
Manganese  348 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-5-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-02 
Date Analyzed: 12/16/23 Data File: 312245-02.219 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper  200 
Nickel 17.8 
Zinc  568 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-5-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-02 x5 
Date Analyzed: 12/16/23 Data File: 312245-02 x5.191 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 55.7 
Iron 1,200 
Manganese 70.7 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-03 
Date Analyzed: 12/16/23 Data File: 312245-03.220 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-7-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-03 x5 
Date Analyzed: 12/16/23 Data File: 312245-03 x5.194 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 k 
Iron 16,100 
Manganese  552 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-18-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: 312245-04 x5 
Date Analyzed: 12/21/23 Data File: 312245-04 x5.115 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.04 
Copper 20.0 
Iron 1,320 
Manganese 1,430 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312245 
Date Extracted: 12/14/23 Lab ID: I3-989 mb 
Date Analyzed: 12/18/23 Data File: I3-989 mb.068 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 
Manganese <1 
Nickel <1 
Zinc <5 
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Date of Report:  12/28/23 
Date Received:  12/13/23 
Project:  TWAAFA-001, F&BI 312245 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,110 304 b 625 b 75-125 69 b 
Copper ug/L (ppb) 20 <50  89  87 75-125 2 
Iron ug/L (ppb) 100 4,770 133 b 210 b 75-125 45 b 
Manganese ug/L (ppb) 20 188 103 b 110 b 75-125 7 b 
Nickel ug/L (ppb) 20 12.4 90 b 86 b 75-125 5 b 
Zinc ug/L (ppb) 50 <50  94  96 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  87 80-120 
Manganese ug/L (ppb) 20  83 80-120 
Nickel ug/L (ppb) 20  91 80-120 
Zinc ug/L (ppb) 50  95 80-120 
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Date of Report:  12/28/23 
Date Received:  12/13/23 
Project:  TWAAFA-001, F&BI 312245 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312250-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 11.8 99 b 99 b 75-125 0 b 
Copper ug/L (ppb) 20 <5 50 vo 52 vo 75-125 4 
Iron ug/L (ppb) 100 23,400 2160 b 3270 b 75-125 41 b 
Manganese ug/L (ppb) 20 1,220 531 b 816 b 75-125 42 b 
Nickel ug/L (ppb) 20 <1 51 vo 54 vo 75-125 6 
Zinc ug/L (ppb) 50 <5 57 vo 58 vo 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  91 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  83 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  94 80-120 
Zinc ug/L (ppb) 50  89 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 20, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312245
Work Order Number: 2312328

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 12/13/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910



12/20/2023Date:

Project: 312245
CLIENT: Friedman & Bruya

Work Order: 2312328

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312328-001 TWA-8D-1223 12/13/2023 9:25 AM 12/13/2023 4:00 PM
2312328-002 CTMW-5-1223 12/13/2023 10:40 AM 12/13/2023 4:00 PM
2312328-003 CTMW-7-1223 12/13/2023 12:00 PM 12/13/2023 4:00 PM
2312328-004 CTMW-18-1223 12/13/2023 12:35 PM 12/13/2023 4:00 PM

Page 2 of 19

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 



Project: 312245
CLIENT: Friedman & Bruya

12/20/2023

Case Narrative
2312328

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Page 3 of 19Original 



12/20/2023

Qualifiers & Acronyms
2312328

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Page 4 of 19
Original 

www.fremontanalytical.com



Project: 312245
CLIENT: Friedman & Bruya

12/20/2023

Analytical Report
2312328

Date Reported:
Work Order:

Client Sample ID: TWA-8D-1223
Lab ID: 2312328-001 Collection Date: 12/13/2023 9:25:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/18/2023 1:13:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42378

Aluminum 12/19/2023 5:14:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron 12/14/2023 8:06:01 AM0.150 mg/L 10.408

Client Sample ID: CTMW-5-1223
Lab ID: 2312328-002 Collection Date: 12/13/2023 10:40:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/18/2023 1:16:00 PM10.0 µg/L 1392

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42378

Aluminum 12/19/2023 5:07:00 PM10.0 µg/L 1425

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron 12/14/2023 8:06:01 AM0.150 mg/L 10.454

Page 5 of 19Original 



Project: 312245
CLIENT: Friedman & Bruya

12/20/2023

Analytical Report
2312328

Date Reported:
Work Order:

Client Sample ID: CTMW-7-1223
Lab ID: 2312328-003 Collection Date: 12/13/2023 12:00:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/18/2023 1:18:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42378

Aluminum 12/19/2023 5:17:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron D 12/14/2023 8:06:01 AM3.75 mg/L 2513.5

Client Sample ID: CTMW-18-1223
Lab ID: 2312328-004 Collection Date: 12/13/2023 12:35:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: JRBatch ID:  42343

Aluminum 12/15/2023 4:54:00 PM10.0 µg/L 129.1

Total  Metals by EPA Method 200.8 Analyst: JRBatch ID:  42378

Aluminum 12/19/2023 5:19:00 PM10.0 µg/L 1189

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron 12/14/2023 8:06:01 AM0.150 mg/L 11.00

Page 6 of 19Original 



Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/20/2023Date:

Sample ID: CCV-R88336A

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844402

CCVSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.414

Sample ID: MB-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88336

SeqNo: 1844403

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88336

SeqNo: 1844404

LCSSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.417

Sample ID: 2312328-001CDUP

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-8D-1223

RunNo: 88336

SeqNo: 1844406

DUPSampType:

Ferrous Iron 200.150 0.4084 8.500.445

Sample ID: 2312328-001CMS

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-8D-1223

RunNo: 88336

SeqNo: 1844407

MSSampType:

Ferrous Iron 0.4000 125 70 1300.150 0.40840.910

Page 7 of 19Original 



Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/20/2023Date:

Sample ID: 2312328-001CMSD

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-8D-1223

RunNo: 88336

SeqNo: 1844408

MSDSampType:

Ferrous Iron 0.4000 129 70 130 300.150 0.4084 0.9100 1.650.925

Sample ID: CCV-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844412

CCVSampType:

Ferrous Iron 0.4000 107 85 1150.150 00.427

Sample ID: CCB-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1844413

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845060

CCVSampType:

Ferrous Iron 0.4000 112 85 1150.150 00.448

Sample ID: CCB-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845068

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/20/2023Date:

Sample ID: CCV-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845066

CCVSampType:

Ferrous Iron 0.4000 108 85 1150.150 00.433

Sample ID: CCB-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845067

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: ICB

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88400

SeqNo: 1845892

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88400

SeqNo: 1845893

ICVSampType:

Aluminum 1,500 98.0 90 11010.0 01,470

Sample ID: MB-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845895

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42343

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88400

SeqNo: 1845896

LCSSampType:

Aluminum 1,000 105 85 11510.0 01,050

Sample ID: 2312283-003CDUP

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845898

DUPSampType:

Aluminum 3010.0 46.74 1.4747.4
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: 2312283-003CMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88400

SeqNo: 1845899

MSSampType:

Aluminum 1,000 108 50 15010.0 46.741,130

Sample ID: CCV-42343A

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88400

SeqNo: 1845902

CCVSampType:

Aluminum 1,000 105 90 11010.0 01,050

Sample ID: CCB-42343A

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88400

SeqNo: 1845903

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312328-003BMS

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CTMW-7-1223

RunNo: 88400

SeqNo: 1845913

MSSampType:

Aluminum 1,000 103 50 15010.0 3.4831,040

Sample ID: CCV-42343B

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88400

SeqNo: 1845914

CCVSampType:

Aluminum 1,000 108 90 11010.0 01,080
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: CCB-42343B

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88400

SeqNo: 1845915

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42344 FB

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88400

SeqNo: 1845923

MBLKSampType:

Aluminum 10.0ND

Sample ID: CCV-42343C

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88400

SeqNo: 1845924

CCVSampType:

Aluminum 1,000 107 90 11010.0 01,070

Sample ID: CCB-42343C

Batch ID: 42343 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88400

SeqNo: 1845925

CCBSampType:

Aluminum 10.0ND

Sample ID: ICB

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88400

SeqNo: 1846208

ICBSampType:

Aluminum 10.0ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: ICV

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88400

SeqNo: 1846209

ICVSampType:

Aluminum 1,500 98.4 90 11010.0 01,480

Sample ID: CCV-42343D

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88400

SeqNo: 1846190

CCVSampType:

Aluminum 1,000 106 90 11010.0 01,060

Sample ID: CCB-42343D

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88400

SeqNo: 1846191

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42343E

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88400

SeqNo: 1846196

CCVSampType:

Aluminum 1,000 105 90 11010.0 01,050

Sample ID: CCB-42343E

Batch ID: 42343 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88400

SeqNo: 1846197

CCBSampType:

Aluminum 10.0ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: ICB

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88458

SeqNo: 1847318

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88458

SeqNo: 1847319

ICVSampType:

Aluminum 1,500 98.3 90 11010.0 01,470

Sample ID: CCV-42378A

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847321

CCVSampType:

Aluminum 1,000 106 90 11010.0 01,060

Sample ID: CCB-42378A

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847322

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42378

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88458

SeqNo: 1847323

MBLKSampType:

Aluminum 10.0ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: LCS-42378

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88458

SeqNo: 1847324

LCSSampType:

Aluminum 1,000 104 85 11510.0 01,040

Sample ID: 2312328-002ADUP

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CTMW-5-1223

RunNo: 88458

SeqNo: 1847326

DUPSampType:

Aluminum 3020.0 424.5 1.99416

Sample ID: 2312328-002AMS

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CTMW-5-1223

RunNo: 88458

SeqNo: 1847327

MSSampType:

Aluminum 2,000 105 70 13020.0 424.52,530

Sample ID: CCV-42378B

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847332

CCVSampType:

Aluminum 1,000 107 90 11010.0 01,070

Sample ID: CCB-42378B

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847333

CCBSampType:

Aluminum 10.0ND

Page 15 of 19Original 



Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: CCV-42378C

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847344

CCVSampType:

Aluminum 1,000 104 90 11010.0 01,040

Sample ID: CCB-42378C

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847345

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312336-001AMS

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88458

SeqNo: 1847346

MSSampType:

Aluminum 1,000 103 70 13010.0 49.991,080

Sample ID: CCV-42378D

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847353

CCVSampType:

Aluminum 1,000 103 90 11010.0 01,030

Sample ID: CCB-42378D

Batch ID: 42378 Analysis Date: 12/19/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847354

CCBSampType:

Aluminum 10.0ND
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: ICB

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88458

SeqNo: 1847455

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88458

SeqNo: 1847456

ICVSampType:

Aluminum 1,500 99.0 90 11010.0 01,490

Sample ID: CCV-42378E

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847458

CCVSampType:

Aluminum 1,000 103 90 11010.0 01,030

Sample ID: CCB-42378E

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847459

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42378F

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88458

SeqNo: 1847465

CCVSampType:

Aluminum 1,000 104 90 11010.0 01,040
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Project: 312245
CLIENT: Friedman & Bruya
Work Order: 2312328 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/20/2023Date:

Sample ID: CCB-42378F

Batch ID: 42378 Analysis Date: 12/20/2023

Prep Date: 12/20/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88458

SeqNo: 1847466

CCBSampType:

Aluminum 10.0ND
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Date Received: 12/13/2023 4:00:00 PM

Client Name: FB Work Order Number: 2312328

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 5.1

Page 19 of 19

Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 29, 2024 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the amended results from the testing of material submitted on December 
13, 2023 from the TWAAFA-001, F&BI 312249 project.  The sample ID was corrected. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1227R.DOC  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 27, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 13, 2023 
from the TWAAFA-001, F&BI 312249 project.  There are 10 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1227R.DOC  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on December 13, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312249 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312249 -01 CTMW-14-1223 
 
 
Sample CTMW-14-1223 was sent to Fremont Analytical for ferrous iron, total 
aluminum, and dissolved aluminum analyses.  The report is enclosed. 
 
Copper in the 6020B total matrix spike and matrix spike duplicate did not meet the 
acceptance criteria.  The laboratory control sample passed the acceptance criteria, 
therefore the results were due to matrix effect.   
 
The 6020B total arsenic calibration standard exceeded the acceptance criteria in 
sample CTMW-14-1223.  The metal was not detected, therefore this did not represent 
an out of control condition. 
 
All other quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-14-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/19/23 Lab ID: 312249-01 
Date Analyzed: 12/21/23 Data File: 312249-01.305 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.78 
Iron  156 
Manganese 3.53 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-14-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/19/23 Lab ID: 312249-01 x5 
Date Analyzed: 12/21/23 Data File: 312249-01 x5.212 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 5.62 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 4 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/19/23 Lab ID: I3-1001 mb2 
Date Analyzed: 12/20/23 Data File: I3-1001 mb2.152 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 
Manganese <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-14-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/14/23 Lab ID: 312249-01 
Date Analyzed: 12/16/23 Data File: 312249-01.225 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 4.73 
Iron  220 
Manganese <5 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-14-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/13/23 Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/14/23 Lab ID: 312249-01 x5 
Date Analyzed: 12/20/23 Data File: 312249-01 x5.067 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 k 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312249 
Date Extracted: 12/14/23 Lab ID: I3-989 mb 
Date Analyzed: 12/15/23 Data File: I3-989 mb.094 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <1 
Iron <50 
Manganese <5 
 



FRIEDMAN & BRUYA, INC. 
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ENVIRONMENTAL CHEMISTS 
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Date of Report:  12/27/23 
Date Received:  12/13/23 
Project:  TWAAFA-001, F&BI 312249 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,110 304 b 625 b 75-125 69 b 
Copper ug/L (ppb) 20 <50  89  87 75-125 2 
Iron ug/L (ppb) 100 4,770 133 b 210 b 75-125 45 b 
Manganese ug/L (ppb) 20 188 103 b 110 b 75-125 7 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  87 80-120 
Manganese ug/L (ppb) 20  83 80-120 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Date of Report:  12/27/23 
Date Received:  12/13/23 
Project:  TWAAFA-001, F&BI 312249 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312250-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 11.8 99 b 99 b 75-125 0 b 
Copper ug/L (ppb) 20 <5 50 vo 52 vo 75-125 4 
Iron ug/L (ppb) 100 23,400 2160 b 3270 b 75-125 41 b 
Manganese ug/L (ppb) 20 1,220 531 b 816 b 75-125 42 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  91 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  83 80-120 
Manganese ug/L (ppb) 20  87 80-120 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 21, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312249
Work Order Number: 2312339

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 1 sample(s) on 12/14/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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12/21/2023Date:

Project: 312249
CLIENT: Friedman & Bruya

Work Order: 2312339

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312339-001 CTMW-14-1223 12/13/2023 2:15 PM 12/14/2023 10:36 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312249
CLIENT: Friedman & Bruya

12/21/2023

Case Narrative
2312339

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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12/21/2023

Qualifiers & Acronyms
2312339

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312249

Client Sample ID: CTMW-14-1223

Collection Date: 12/13/2023 2:15:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312339-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/21/2023
2312339

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 10:59:00 AM10.0 µg/L 121.4

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:31:00 PM10.0 µg/L 155.2

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron 12/14/2023 11:00:00 AM0.150 mg/L 1ND

Original 
Page 5 of 16



Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: CCV-R88336A

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844402

CCVSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.414

Sample ID: MB-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88336

SeqNo: 1844403

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88336

SeqNo: 1844404

LCSSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.417

Sample ID: 2312328-001CDUP

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844406

DUPSampType:

Ferrous Iron 200.150 0.4084 8.500.445

Sample ID: 2312328-001CMS

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844407

MSSampType:

Ferrous Iron 0.4000 125 70 1300.150 0.40840.910

Original Page 6 of 16



Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: 2312328-001CMSD

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844408

MSDSampType:

Ferrous Iron 0.4000 129 70 130 300.150 0.4084 0.9100 1.650.925

Sample ID: CCV-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844412

CCVSampType:

Ferrous Iron 0.4000 107 85 1150.150 00.427

Sample ID: CCB-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1844413

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845060

CCVSampType:

Ferrous Iron 0.4000 112 85 1150.150 00.448

Sample ID: CCB-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845068

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: CCV-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845066

CCVSampType:

Ferrous Iron 0.4000 108 85 1150.150 00.433

Sample ID: CCB-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845067

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88496

SeqNo: 1848083

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88496

SeqNo: 1848084

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: MB-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88496

SeqNo: 1848085

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88496

SeqNo: 1848086

LCSSampType:

Aluminum 1,000 90.6 85 11510.0 0906

Sample ID: 2312341-007BDUP

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848088

DUPSampType:

Aluminum 3010.0 0ND
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: 2312341-007BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848089

MSSampType:

Aluminum 1,000 102 50 15010.0 01,020

Sample ID: 2312341-007BMSD

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848090

MSDSampType:

Aluminum 1,000 117 50 150 3010.0 0 1,022 13.21,170

Sample ID: CCV-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848092

CCVSampType:

Aluminum 1,000 99.3 90 11010.0 0993

Sample ID: CCB-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848093

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848104

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCB-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848105

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-004BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848114

MSSampType:

Aluminum 1,000 105 50 15010.0 8.0251,050

Sample ID: CCV-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848115

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848116

CCBSampType:

Aluminum 10.0ND
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88509

SeqNo: 1848375

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88509

SeqNo: 1848376

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: CCV-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848377

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848378

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42397

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88509

SeqNo: 1848379

MBLKSampType:

Aluminum 10.0ND
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: 2312365-002AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848382

MSSampType:

Aluminum 1,000 72.8 70 13010.0 0728

Sample ID: 2312365-002AMSD

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848383

MSDSampType:

Aluminum 1,000 92.6 70 130 3010.0 0 728.2 24.0926

Sample ID: CCV-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848393

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848394

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-001AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848396

MSSampType:

Aluminum 1,000 83.1 70 13010.0 34.80865
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Project: 312249
CLIENT: Friedman & Bruya
Work Order: 2312339 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCV-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848405

CCVSampType:

Aluminum 1,000 99.8 90 11010.0 0998

Sample ID: CCB-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848406

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848412

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848413

CCBSampType:

Aluminum 10.0ND

Sample ID: LCS-42397

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88509

SeqNo: 1848471

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020
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Date Received: 12/14/2023 10:36:00 AM

Client Name: FB Work Order Number: 2312339

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 5.2

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 29, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 14, 2023 
from the TWAAFA-001, F&BI 312260 project.  There are 20 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1229R.DOC  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on December 14, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312260 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312260 -01 CCW-3C-1223 
312260 -02 CCW-3A-1223 
312260 -03 CCW-3B-1223 
312260 -04 CCW-2C-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-3C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-01 
Date Analyzed: 12/21/23 Data File: 312260-01.238 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.56 
Copper 0.484 
Manganese  868 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-3C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-01 x5 
Date Analyzed: 12/22/23 Data File: 312260-01 x5.157 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 8,180 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 4 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-3A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-02 
Date Analyzed: 12/21/23 Data File: 312260-02.239 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 67.9 
Copper 0.913 
Lead <1 
Manganese 81.6 
Nickel  148 
Zinc  433 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 5 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-3A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-02 x5 
Date Analyzed: 12/22/23 Data File: 312260-02 x5.158 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 15,000 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-3B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-03 
Date Analyzed: 12/21/23 Data File: 312260-03.240 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.08 
Copper <0.48 
Iron 4,990 
Manganese  959 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 7 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-04 
Date Analyzed: 12/21/23 Data File: 312260-04.241 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.95 
Copper 0.576 
Manganese  145 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-04 x5 
Date Analyzed: 12/22/23 Data File: 312260-04 x5.160 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 7,420 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 9 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: I3-1003 mb 
Date Analyzed: 12/18/23 Data File: I3-1003 mb.143 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.48 
Iron <50 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 10 

 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-3C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-01 
Date Analyzed: 12/21/23 Data File: 312260-01.294 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.50 
Manganese  978 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-3C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-01 x5 
Date Analyzed: 12/22/23 Data File: 312260-01 x5.161 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
Iron 8,750 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-3A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-02 x5 
Date Analyzed: 12/22/23 Data File: 312260-02 x5.162 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 94.3 
Copper 4.78 
Iron 19,500 
Lead 33.4 
Manganese 87.5 
Nickel  175 
Zinc  583 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-3B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-03 
Date Analyzed: 12/21/23 Data File: 312260-03.296 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.10 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-3B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-03 x5 
Date Analyzed: 12/22/23 Data File: 312260-03 x5.163 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
Iron 4,490 
Manganese  965 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-04 
Date Analyzed: 12/21/23 Data File: 312260-04.297 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.80 
Manganese  156 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2C-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: 312260-04 x5 
Date Analyzed: 12/22/23 Data File: 312260-04 x5.164 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
Iron 7,620 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312260 
Date Extracted: 12/18/23 Lab ID: I3-1004 mb 
Date Analyzed: 12/18/23 Data File: I3-1004 mb.145 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.48 
Iron <50 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
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Date of Report:  12/29/23 
Date Received:  12/14/23 
Project:  TWAAFA-001, F&BI 312260 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312247-07  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 2.13 105 b 104 b 75-125 1 b 
Copper ug/L (ppb) 20 <5  85  85 75-125 0 
Iron ug/L (ppb) 100 2,320  84 b  125 b 75-125 39 b 
Lead ug/L (ppb) 10 <1  80  79 75-125 1 
Manganese ug/L (ppb) 20 141 84 b 99 b 75-125 16 b 
Nickel ug/L (ppb) 20 3.29  89  88 75-125 1 
Zinc ug/L (ppb) 50 <5  92  93 75-125 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Copper ug/L (ppb) 20  94 80-120 
Iron ug/L (ppb) 100  100 80-120 
Lead ug/L (ppb) 10  91 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  94 80-120 
Zinc ug/L (ppb) 50  94 80-120 
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Date of Report:  12/29/23 
Date Received:  12/14/23 
Project:  TWAAFA-001, F&BI 312260 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312247-07  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 2.41 105 b 103 b 75-125 2 b 
Copper ug/L (ppb) 20 <5  83  81 75-125 2 
Iron ug/L (ppb) 100 2,950  88 b 0 b 75-125 200 b 
Lead ug/L (ppb) 10 <1  78  76 75-125 3 
Manganese ug/L (ppb) 20 147 89 b 78 b 75-125 13 b 
Nickel ug/L (ppb) 20 3.28  88  84 75-125 5 
Zinc ug/L (ppb) 50 <5  91  89 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  95 80-120 
Copper ug/L (ppb) 20  95 80-120 
Iron ug/L (ppb) 100  96 80-120 
Lead ug/L (ppb) 10  94 80-120 
Manganese ug/L (ppb) 20  89 80-120 
Nickel ug/L (ppb) 20  97 80-120 
Zinc ug/L (ppb) 50  97 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 21, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312260
Work Order Number: 2312350

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 12/14/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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12/21/2023Date:

Project: 312260
CLIENT: Friedman & Bruya

Work Order: 2312350

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312350-001 CCW-3C-1223 12/14/2023 9:30 AM 12/14/2023 2:15 PM
2312350-002 CCW-3A-1223 12/14/2023 10:05 AM 12/14/2023 2:15 PM
2312350-003 CCW-3B-1223 12/14/2023 10:40 AM 12/14/2023 2:15 PM
2312350-004 CCW-2C-1223 12/14/2023 11:40 AM 12/14/2023 2:15 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312260
CLIENT: Friedman & Bruya

12/21/2023

Case Narrative
2312350

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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12/21/2023

Qualifiers & Acronyms
2312350

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312260
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312350

Date Reported:
Work Order:

Client Sample ID: CCW-3C-1223
Lab ID: 2312350-001 Collection Date: 12/14/2023 9:30:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:45:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:43:00 PM10.0 µg/L 134.8

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron D 12/14/2023 6:10:01 PM0.750 mg/L 53.24

Client Sample ID: CCW-3A-1223
Lab ID: 2312350-002 Collection Date: 12/14/2023 10:05:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:48:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:47:00 PM10.0 µg/L 149.0

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron D 12/14/2023 6:10:01 PM3.75 mg/L 259.08

Original 
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Project: 312260
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312350

Date Reported:
Work Order:

Client Sample ID: CCW-3B-1223
Lab ID: 2312350-003 Collection Date: 12/14/2023 10:40:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:50:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:50:00 PM10.0 µg/L 112.6

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron D 12/14/2023 6:10:01 PM0.750 mg/L 52.42

Client Sample ID: CCW-2C-1223
Lab ID: 2312350-004 Collection Date: 12/14/2023 11:40:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:53:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:52:00 PM10.0 µg/L 111.5

Ferrous Iron by SM3500-Fe B Analyst: SLLBatch ID:  R88336

Ferrous Iron D 12/14/2023 6:10:01 PM0.750 mg/L 51.98

Original 
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: CCV-R88336A

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844402

CCVSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.414

Sample ID: MB-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88336

SeqNo: 1844403

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88336

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88336

SeqNo: 1844404

LCSSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.417

Sample ID: 2312328-001CDUP

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844406

DUPSampType:

Ferrous Iron 200.150 0.4084 8.500.445

Sample ID: 2312328-001CMS

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844407

MSSampType:

Ferrous Iron 0.4000 125 70 1300.150 0.40840.910

Original Page 7 of 17



Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: 2312328-001CMSD

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88336

SeqNo: 1844408

MSDSampType:

Ferrous Iron 0.4000 129 70 130 300.150 0.4084 0.9100 1.650.925

Sample ID: CCV-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1844412

CCVSampType:

Ferrous Iron 0.4000 107 85 1150.150 00.427

Sample ID: CCB-R88336B

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1844413

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845060

CCVSampType:

Ferrous Iron 0.4000 112 85 1150.150 00.448

Sample ID: CCB-R88336C

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845068

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/21/2023Date:

Sample ID: CCV-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88336

SeqNo: 1845066

CCVSampType:

Ferrous Iron 0.4000 108 85 1150.150 00.433

Sample ID: CCB-R88336D

Batch ID: R88336 Analysis Date: 12/14/2023

Prep Date: 12/14/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88336

SeqNo: 1845067

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88496

SeqNo: 1848083

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88496

SeqNo: 1848084

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: MB-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88496

SeqNo: 1848085

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88496

SeqNo: 1848086

LCSSampType:

Aluminum 1,000 90.6 85 11510.0 0906

Sample ID: 2312341-007BDUP

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848088

DUPSampType:

Aluminum 3010.0 0ND
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: 2312341-007BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848089

MSSampType:

Aluminum 1,000 102 50 15010.0 01,020

Sample ID: 2312341-007BMSD

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848090

MSDSampType:

Aluminum 1,000 117 50 150 3010.0 0 1,022 13.21,170

Sample ID: CCV-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848092

CCVSampType:

Aluminum 1,000 99.3 90 11010.0 0993

Sample ID: CCB-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848093

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848104

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCB-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848105

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-004BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCW-2C-1223

RunNo: 88496

SeqNo: 1848114

MSSampType:

Aluminum 1,000 105 50 15010.0 8.0251,050

Sample ID: CCV-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848115

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848116

CCBSampType:

Aluminum 10.0ND
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88509

SeqNo: 1848375

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88509

SeqNo: 1848376

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: CCV-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848377

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848378

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42397

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88509

SeqNo: 1848379

MBLKSampType:

Aluminum 10.0ND

Original Page 13 of 17



Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: 2312365-002AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848382

MSSampType:

Aluminum 1,000 72.8 70 13010.0 0728

Sample ID: 2312365-002AMSD

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848383

MSDSampType:

Aluminum 1,000 92.6 70 130 3010.0 0 728.2 24.0926

Sample ID: CCV-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848393

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848394

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-001AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCW-3C-1223

RunNo: 88509

SeqNo: 1848396

MSSampType:

Aluminum 1,000 83.1 70 13010.0 34.80865
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Project: 312260
CLIENT: Friedman & Bruya
Work Order: 2312350 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCV-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848405

CCVSampType:

Aluminum 1,000 99.8 90 11010.0 0998

Sample ID: CCB-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848406

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848412

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848413

CCBSampType:

Aluminum 10.0ND

Original Page 15 of 17



Date Received: 12/14/2023 2:15:00 PM

Client Name: FB Work Order Number: 2312350

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 0.8

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 29, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 14, 2023 
from the TWAAFA-001, F&BI 312273 project.  There are 19 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1229R.DOC  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on December 14, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312273 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312273 -01 CCW-2A-1223 
312273 -02 CCW-2B-1223 
312273 -03 TWA-9D-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-01 
Date Analyzed: 12/19/23 Data File: 312273-01.286 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.09 
Copper 0.669 
Manganese  836 
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_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-01 x50 
Date Analyzed: 12/20/23 Data File: 312273-01 x50.075 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 12,100 
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ENVIRONMENTAL CHEMISTS 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-02 
Date Analyzed: 12/19/23 Data File: 312273-02.266 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <0.6 
Manganese  200 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-02 x5 
Date Analyzed: 12/19/23 Data File: 312273-02 x5.251 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1,150 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CCW-2B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-02 x50 
Date Analyzed: 12/20/23 Data File: 312273-02 x50.050 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 4,180 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-9D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-03 
Date Analyzed: 12/19/23 Data File: 312273-03.287 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.10 
Iron  461 
Manganese 49.2 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-9D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-03 x5 
Date Analyzed: 12/19/23 Data File: 312273-03 x5.252 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 15.6 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: I3-1001 mb 
Date Analyzed: 12/18/23 Data File: I3-1001 mb.051 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.6 
Iron <50 
Manganese <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-01 
Date Analyzed: 12/19/23 Data File: 312273-01.290 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 4.88 
Copper 7.59 
Manganese  883 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2A-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-01 x100 
Date Analyzed: 12/20/23 Data File: 312273-01 x100.051 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 14,000 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-02 
Date Analyzed: 12/19/23 Data File: 312273-02.279 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 0.730 
Manganese  211 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CCW-2B-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-02 x50 
Date Analyzed: 12/20/23 Data File: 312273-02 x50.052 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1,140 
Iron 4,430 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-9D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-03 x4 
Date Analyzed: 12/20/23 Data File: 312273-03 x4.060 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-9D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/14/23 Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: 312273-03 x10 
Date Analyzed: 12/19/23 Data File: 312273-03 x10.137 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 11.7 
Iron  806 
Manganese 63.1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312273 
Date Extracted: 12/18/23 Lab ID: I3-999 mb 
Date Analyzed: 12/18/23 Data File: I3-999 mb.049 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.6 
Iron <50 
Manganese <1 
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Date of Report:  12/29/23 
Date Received:  12/14/23 
Project:  TWAAFA-001, F&BI 312273 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,110 304 b 625 b 75-125 69 b 
Copper ug/L (ppb) 20 <50  89  87 75-125 2 
Iron ug/L (ppb) 100 4,770 133 b 210 b 75-125 45 b 
Manganese ug/L (ppb) 20 188 103 b 110 b 75-125 7 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  87 80-120 
Manganese ug/L (ppb) 20  83 80-120 
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Date of Report:  12/29/23 
Date Received:  12/14/23 
Project:  TWAAFA-001, F&BI 312273 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,200 0 b 0 b 75-125 nm 
Copper ug/L (ppb) 20 <50  91  90 75-125 1 
Iron ug/L (ppb) 100 5,320 0 b 0 b 75-125 nm 
Manganese ug/L (ppb) 20 205 13 b 37 b 75-125 96 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  89 80-120 
Manganese ug/L (ppb) 20  88 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 27, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312273
Work Order Number: 2312365

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 3 sample(s) on 12/15/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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12/27/2023Date:

Project: 312273
CLIENT: Friedman & Bruya

Work Order: 2312365

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312365-001 CCMW-2A-1223 12/14/2023 12:45 PM 12/15/2023 11:45 AM
2312365-002 CCMW-2B-1223 12/14/2023 1:55 PM 12/15/2023 11:45 AM
2312365-003 TWA-9D-1223 12/14/2023 3:20 PM 12/15/2023 11:45 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312273
CLIENT: Friedman & Bruya

12/27/2023

Case Narrative
2312365

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Notations:

In the original Ferrous Iron run, sample "TWA-9D-1223" was inadvertently used for the MS/MSD in place 
of "CCMW-2B-1223". To correct for the issue, "CCMW-2B-1223" was used for the MS/MSD in the 
following run and the results are presented in this report.

Original 
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12/27/2023

Qualifiers & Acronyms
2312365

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312273

Client Sample ID: CCMW-2A-1223

Collection Date: 12/14/2023 12:45:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312365-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312365

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:33:00 PM10.0 µg/L 135.3

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:26:00 PM10.0 µg/L 141.7

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron D 12/15/2023 12:17:59 PM3.75 mg/L 2510.7

Original 
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Project: 312273

Client Sample ID: CCMW-2B-1223

Collection Date: 12/14/2023 1:55:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312365-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312365

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:24:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:19:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron 12/15/2023 12:17:59 PM0.150 mg/L 10.747

Original 
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Project: 312273

Client Sample ID: TWA-9D-1223

Collection Date: 12/14/2023 3:20:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312365-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312365

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:35:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42397

Aluminum 12/21/2023 2:28:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron 12/15/2023 12:17:59 PM0.150 mg/L 10.399

Original 
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: CCV-R88407A

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846072

CCVSampType:

Ferrous Iron 0.4000 110 85 1150.150 00.439

Sample ID: CCB-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846073

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88407

SeqNo: 1846074

LCSSampType:

Ferrous Iron 0.4000 113 85 1150.150 00.454

Sample ID: MB-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88407

SeqNo: 1846075

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: 2312365-003CDUP

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-9D-1223

RunNo: 88407

SeqNo: 1846079

DUPSampType:

Ferrous Iron 200.150 0.3993 0.7600.396
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312365-003CMS

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-9D-1223

RunNo: 88407

SeqNo: 1846080

MSSampType:

Ferrous Iron 0.4000 97.5 70 1300.150 0.39930.789

Sample ID: 2312365-003CMSD

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: TWA-9D-1223

RunNo: 88407

SeqNo: 1846081

MSDSampType:

Ferrous Iron 0.4000 134 70 130 30 S0.150 0.3993 0.7892 16.80.934
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.

Sample ID: CCV-R88407B

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846236

CCVSampType:

Ferrous Iron 0.4000 108 85 1150.150 00.433

Sample ID: CCB-R88407B

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846237

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88407C

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846241

CCVSampType:

Ferrous Iron 0.4000 101 85 1150.150 00.405
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: CCB-R88407C

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846242

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848523

CCVSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.417

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848524

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88521

SeqNo: 1848525

LCSSampType:

Ferrous Iron 0.4000 112 85 1150.150 00.448

Sample ID: MB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88521

SeqNo: 1848526

MBLKSampType:

Ferrous Iron 0.150ND
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312396-002ADUP

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88521

SeqNo: 1848529

DUPSampType:

Ferrous Iron 20 H0.150 0.3721 2.470.363

Sample ID: 2312396-002AMS

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88521

SeqNo: 1848530

MSSampType:

Ferrous Iron 0.4000 107 70 130 H0.150 0.37210.798

Sample ID: 2312396-002AMSD

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88521

SeqNo: 1848531

MSDSampType:

Ferrous Iron 0.4000 101 70 130 30 H0.150 0.3721 0.7982 2.690.777

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848533

CCVSampType:

Ferrous Iron 0.4000 114 85 1150.150 00.457

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848534

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312365-002CMS

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88521

SeqNo: 1848536

MSSampType:

Ferrous Iron 0.4000 30.2 70 130 SH0.150 0.52620.647
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.

Sample ID: 2312365-002CMSD

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88521

SeqNo: 1848537

MSDSampType:

Ferrous Iron 0.4000 33.2 70 130 30 SH0.150 0.5262 0.6471 1.850.659
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848538

CCVSampType:

Ferrous Iron 0.4000 110 85 1150.150 00.439

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848539

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88568

SeqNo: 1849551

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88568

SeqNo: 1849552

ICVSampType:

Aluminum 1,500 101 90 11010.0 01,510

Sample ID: CCV-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849555

CCVSampType:

Aluminum 1,000 99.6 90 11010.0 0996

Sample ID: CCB-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849556

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88568

SeqNo: 1849557

MBLKSampType:

Aluminum 10.0ND
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: LCS-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88568

SeqNo: 1849558

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020

Sample ID: 2312365-002BDUP

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88568

SeqNo: 1849560

DUPSampType:

Aluminum 3010.0 0ND

Sample ID: 2312365-002BMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88568

SeqNo: 1849561

MSSampType:

Aluminum 1,000 103 50 15010.0 01,030

Sample ID: 2312365-002BMSD

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88568

SeqNo: 1849562

MSDSampType:

Aluminum 1,000 104 50 150 3010.0 0 1,032 0.6431,040

Sample ID: CCV-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849567

CCVSampType:

Aluminum 1,000 104 90 11010.0 01,040
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849568

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312427-001CMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849578

MSSampType:

Aluminum 1,000 101 50 15010.0 01,010

Sample ID: CCV-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849579

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849580

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42526D

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849694

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Original Page 15 of 21



Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849695

CCBSampType:

Aluminum 10.0ND

Original Page 16 of 21



Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88509

SeqNo: 1848375

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88509

SeqNo: 1848376

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: CCV-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848377

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397A

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848378

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42397

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88509

SeqNo: 1848379

MBLKSampType:

Aluminum 10.0ND

Original Page 17 of 21



Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: 2312365-002AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88509

SeqNo: 1848382

MSSampType:

Aluminum 1,000 72.8 70 13010.0 0728

Sample ID: 2312365-002AMSD

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCMW-2B-1223

RunNo: 88509

SeqNo: 1848383

MSDSampType:

Aluminum 1,000 92.6 70 130 3010.0 0 728.2 24.0926

Sample ID: CCV-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848393

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42397B

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848394

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-001AMS

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88509

SeqNo: 1848396

MSSampType:

Aluminum 1,000 83.1 70 13010.0 34.80865
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Project: 312273
CLIENT: Friedman & Bruya
Work Order: 2312365 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCV-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848405

CCVSampType:

Aluminum 1,000 99.8 90 11010.0 0998

Sample ID: CCB-42397C

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848406

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88509

SeqNo: 1848412

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986

Sample ID: CCB-42397D

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88509

SeqNo: 1848413

CCBSampType:

Aluminum 10.0ND

Sample ID: LCS-42397

Batch ID: 42397 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88509

SeqNo: 1848471

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020

Original Page 19 of 21



Date Received: 12/15/2023 11:45:00 AM

Client Name: FB Work Order Number: 2312365

Sample Log-In Check List

Lyann RiveraLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 2.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 29, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 15, 2023 
from the TWAAFA-001, F&BI 312301 project.  There are 16 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1229R.DOC  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 15, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312301 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312301 -01 CTMW-23R2-1223 
312301 -02 Field Blank #1-1223 
312301 -03 CTMW-11R2-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
The 1631E calibration standard exceeded the acceptance criteria.  Mercury was not 
detected, therefore this did not represent an out of control condition. 
 
All other quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
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ENVIRONMENTAL CHEMISTS 

 2 

 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-23R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-01 
Date Analyzed: 12/19/23 Data File: 312301-01.288 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.59 
Copper 0.607 
Iron  660 
Manganese  493 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-11R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-03 x4 
Date Analyzed: 12/20/23 Data File: 312301-03 x4.059 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-11R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-03 x5 
Date Analyzed: 12/19/23 Data File: 312301-03 x5.254 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Manganese <5 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-11R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-03 x50 
Date Analyzed: 12/19/23 Data File: 312301-03 x50.128 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 4,260 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: I3-1001 mb 
Date Analyzed: 12/18/23 Data File: I3-1001 mb.051 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper <0.6 
Iron <50 
Manganese <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-23R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-01 
Date Analyzed: 12/19/23 Data File: 312301-01.292 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.45 
Copper 1.92 
Iron  780 
Manganese  542 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Field Blank #1-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-02 
Date Analyzed: 12/19/23 Data File: 312301-02.293 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium 1.22 
Copper <0.6 
Iron <50 
Lead <1 
Manganese 1.46 
Nickel <1 
Zinc <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-11R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-03 x2 
Date Analyzed: 12/19/23 Data File: 312301-03 x2.147 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 1.67 
Iron 3,520 
Manganese <2 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-11R2-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: 312301-03 x5 
Date Analyzed: 12/19/23 Data File: 312301-03 x5.265 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312301 
Date Extracted: 12/18/23 Lab ID: I3-999 mb 
Date Analyzed: 12/18/23 Data File: I3-999 mb.049 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium <1 
Copper <0.6 
Iron <50 
Lead <1 
Manganese <1 
Nickel <1 
Zinc <5 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312301 
Date Extracted:  12/18/23 
Date Analyzed:  12/26/23 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Total Mercury 
Laboratory ID 
 
Field Blank #1-1223 <0.02 k 
312301-02 
 
 
Method Blank <0.02 k  
i3-1000 MB 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312301 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,110 304 b 625 b 75-125 69 b 
Chromium ug/L (ppb) 20 <10  86  84 75-125 2 
Copper ug/L (ppb) 20 <50  89  87 75-125 2 
Iron ug/L (ppb) 100 4,770 133 b 210 b 75-125 45 b 
Lead ug/L (ppb) 10 <10  82  79 75-125 4 
Manganese ug/L (ppb) 20 188 103 b 110 b 75-125 7 b 
Nickel ug/L (ppb) 20 12.4 90 b 86 b 75-125 5 b 
Zinc ug/L (ppb) 50 <50  94  96 75-125 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Chromium ug/L (ppb) 20  90 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  87 80-120 
Lead ug/L (ppb) 10  88 80-120 
Manganese ug/L (ppb) 20  83 80-120 
Nickel ug/L (ppb) 20  91 80-120 
Zinc ug/L (ppb) 50  95 80-120 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312301 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,200 0 b 0 b 75-125 nm 
Chromium ug/L (ppb) 20 <10  90  89 75-125 1 
Copper ug/L (ppb) 20 <50  91  90 75-125 1 
Iron ug/L (ppb) 100 5,320 0 b 0 b 75-125 nm 
Lead ug/L (ppb) 10 <10  85  84 75-125 1 
Manganese ug/L (ppb) 20 205 13 b 37 b 75-125 96 b 
Nickel ug/L (ppb) 20 12.4 92 b 89 b 75-125 3 b 
Zinc ug/L (ppb) 50 <50  92  91 75-125 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Chromium ug/L (ppb) 20  95 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  89 80-120 
Lead ug/L (ppb) 10  91 80-120 
Manganese ug/L (ppb) 20  88 80-120 
Nickel ug/L (ppb) 20  94 80-120 
Zinc ug/L (ppb) 50  95 80-120 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312301 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  
TOTAL MERCURY USING EPA METHOD 1631E 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.01 109 118 66-126 8 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 27, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312301
Work Order Number: 2312392

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 3 sample(s) on 12/15/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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12/27/2023Date:

Project: 312301
CLIENT: Friedman & Bruya

Work Order: 2312392

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312392-001 CTMW-23R2-1223 12/15/2023 10:10 AM 12/15/2023 4:20 PM
2312392-002 Field Blank#1-1223 12/15/2023 10:15 AM 12/15/2023 4:20 PM
2312392-003 CTMW-11R2-1223 12/15/2023 11:00 AM 12/15/2023 4:20 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312301
CLIENT: Friedman & Bruya

12/27/2023

Case Narrative
2312392

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
Page 3 of 19



12/27/2023

Qualifiers & Acronyms
2312392

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312301

Client Sample ID: CTMW-23R2-1223

Collection Date: 12/15/2023 10:10:00 AM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312392-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312392

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:38:00 PM10.0 µg/L 122.8

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:22:00 PM10.0 µg/L 177.2

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron 12/15/2023 12:17:59 PM0.150 mg/L 10.272

Original 
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Project: 312301

Client Sample ID: Field Blank#1-1223

Collection Date: 12/15/2023 10:15:00 AM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312392-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312392

Date Reported:
Work Order:

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:24:00 PM10.0 µg/L 1ND

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron 12/15/2023 12:17:59 PM0.150 mg/L 1ND

Original 
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Project: 312301

Client Sample ID: CTMW-11R2-1223

Collection Date: 12/15/2023 11:00:00 AM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312392-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312392

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:40:00 PM10.0 µg/L 1394

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:27:00 PM10.0 µg/L 1397

Ferrous Iron by SM3500-Fe B Analyst: FGBatch ID:  R88407

Ferrous Iron 12/15/2023 12:17:59 PM0.150 mg/L 1ND

Original 
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: CCV-R88407A

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846072

CCVSampType:

Ferrous Iron 0.4000 110 85 1150.150 00.439

Sample ID: CCB-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846073

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88407

SeqNo: 1846074

LCSSampType:

Ferrous Iron 0.4000 113 85 1150.150 00.454

Sample ID: MB-R88407

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88407

SeqNo: 1846075

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: 2312365-003CDUP

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88407

SeqNo: 1846079

DUPSampType:

Ferrous Iron 200.150 0.3993 0.7600.396

Original Page 8 of 19



Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312365-003CMS

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88407

SeqNo: 1846080

MSSampType:

Ferrous Iron 0.4000 97.5 70 1300.150 0.39930.789

Sample ID: 2312365-003CMSD

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88407

SeqNo: 1846081

MSDSampType:

Ferrous Iron 0.4000 134 70 130 30 S0.150 0.3993 0.7892 16.80.934
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.

Sample ID: CCV-R88407B

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846236

CCVSampType:

Ferrous Iron 0.4000 108 85 1150.150 00.433

Sample ID: CCB-R88407B

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846237

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: CCV-R88407C

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88407

SeqNo: 1846241

CCVSampType:

Ferrous Iron 0.4000 101 85 1150.150 00.405
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: CCB-R88407C

Batch ID: R88407 Analysis Date: 12/15/2023

Prep Date: 12/15/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88407

SeqNo: 1846242

CCBSampType:

Ferrous Iron 0.150ND

Original Page 10 of 19



Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88568

SeqNo: 1849551

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88568

SeqNo: 1849552

ICVSampType:

Aluminum 1,500 101 90 11010.0 01,510

Sample ID: CCV-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849555

CCVSampType:

Aluminum 1,000 99.6 90 11010.0 0996

Sample ID: CCB-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849556

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88568

SeqNo: 1849557

MBLKSampType:

Aluminum 10.0ND
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: LCS-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88568

SeqNo: 1849558

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020

Sample ID: 2312365-002BDUP

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849560

DUPSampType:

Aluminum 3010.0 0ND

Sample ID: 2312365-002BMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849561

MSSampType:

Aluminum 1,000 103 50 15010.0 01,030

Sample ID: 2312365-002BMSD

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849562

MSDSampType:

Aluminum 1,000 104 50 150 3010.0 0 1,032 0.6431,040

Sample ID: CCV-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849567

CCVSampType:

Aluminum 1,000 104 90 11010.0 01,040
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849568

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312427-001CMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849578

MSSampType:

Aluminum 1,000 101 50 15010.0 01,010

Sample ID: CCV-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849579

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849580

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42526D

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849694

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849695

CCBSampType:

Aluminum 10.0ND

Original Page 14 of 19



Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88561

SeqNo: 1849410

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88561

SeqNo: 1849411

ICVSampType:

Aluminum 1,500 101 90 11010.0 01,510

Sample ID: MB-42425

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88561

SeqNo: 1849412

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42425

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88561

SeqNo: 1849413

LCSSampType:

Aluminum 1,000 104 85 11510.0 01,040

Sample ID: 2312443-001ADUP

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849415

DUPSampType:

Aluminum 3010.0 599.3 7.21644
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: 2312443-001AMS

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849416

MSSampType:

Aluminum 1,000 108 70 13010.0 599.31,680

Sample ID: CCV-42425A

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849421

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020

Sample ID: CCB-42425A

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849422

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312391-001CMS

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849463

MSSampType:

Aluminum 1,000 105 70 13010.0 39.951,090

Sample ID: CCV-42425B

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849464

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010
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Project: 312301
CLIENT: Friedman & Bruya
Work Order: 2312392 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42425B

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849465

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42425C

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849476

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020

Sample ID: CCB-42425C

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849477

CCBSampType:

Aluminum 10.0ND
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Date Received: 12/15/2023 4:20:00 PM

Client Name: FB Work Order Number: 2312392

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 4.9

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 29, 2023 
 
 
 
Trevor Louviere, Project Manager 
Dalton Olmsted Fuglevand 
1001 SW Klickitat Way, Suite 200B 
Seattle, WA  98134 
 
Dear Mr Louviere: 
 
Included are the results from the testing of material submitted on December 15, 2023 
from the TWAAFA-001, F&BI 312311 project.  There are 18 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days, 
or as directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Anthony Cerruti, Tasya Gray 
DOF1229R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on December 15, 2023 by Friedman 
& Bruya, Inc. from the Dalton Olmsted Fuglevand TWAAFA-001, F&BI 312311 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Dalton Olmsted Fuglevand 
312311 -01 CTMW-12-1223 
312311 -02 CTMW-17-1223 
312311 -03 CTMW-17D-1223 
 
 
 
The samples were sent to Fremont Analytical for ferrous iron, total aluminum, and 
dissolved aluminum analyses.  The report is enclosed. 
 
All quality control requirements were acceptable. 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-12-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-01 x5 
Date Analyzed: 12/21/23 Data File: 312311-01 x5.209 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Copper <2 
Iron 9,720 
Manganese 1,180 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-17-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-02 x5 
Date Analyzed: 12/21/23 Data File: 312311-02 x5.210 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  194 
Chromium 9.01 
Copper 65.6 
Iron  571 
Manganese  316 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-17D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-03 x5 
Date Analyzed: 12/21/23 Data File: 312311-03 x5.211 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <5 
Copper <2 
Iron 9,280 
Manganese  337 
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Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: I3-1001 mb2 
Date Analyzed: 12/20/23 Data File: I3-1001 mb2.152 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium <1 
Copper <0.4 
Iron <50 
Manganese <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-12-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-01 
Date Analyzed: 12/22/23 Data File: 312311-01.245 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.51 
Copper 0.502 
Manganese  844 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-12-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-01 x20 
Date Analyzed: 12/22/23 Data File: 312311-01 x20.133 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 8,270 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-17-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-02 x5 
Date Analyzed: 12/22/23 Data File: 312311-02 x5.134 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  230 
Chromium 36.3 
Copper  382 
Iron  768 
Manganese  300 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-17D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-03 
Date Analyzed: 12/22/23 Data File: 312311-03.247 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.29 
Copper 2.25 
Manganese  318 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-17D-1223 Client: Dalton Olmsted Fuglevand 
Date Received: 12/15/23 Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: 312311-03 x20 
Date Analyzed: 12/22/23 Data File: 312311-03 x20.135 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 9,160 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Dalton Olmsted Fuglevand 
Date Received: Not Applicable Project: TWAAFA-001, F&BI 312311 
Date Extracted: 12/19/23 Lab ID: I3-999 mb2 
Date Analyzed: 12/26/23 Data File: I3-999 mb2.075 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium <1 
Copper <0.48 
Iron <50 
Manganese <1 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
Date Extracted:  12/26/23 
Date Analyzed:  12/27/23 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR DISSOLVED MERCURY 
USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Dissolved Mercury 
Laboratory ID 
 
CTMW-17-1223 <0.02 
312311-02 x10  
 
 

Method Blank <0.02 
i3-1021 MB  
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
Date Extracted:  12/26/23 
Date Analyzed:  12/27/23 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Total Mercury 
Laboratory ID 
 
CTMW-17-1223 0.13 
312311-02 x10  
 
 

Method Blank <0.02 
i3-1021 MB  
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,110 304 b 625 b 75-125 69 b 
Chromium ug/L (ppb) 20 <10  86  84 75-125 2 
Copper ug/L (ppb) 20 <50  89  87 75-125 2 
Iron ug/L (ppb) 100 4,770 133 b 210 b 75-125 45 b 
Manganese ug/L (ppb) 20 188 103 b 110 b 75-125 7 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Chromium ug/L (ppb) 20  90 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  87 80-120 
Manganese ug/L (ppb) 20  83 80-120 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312273-02 x10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1,200 0 b 0 b 75-125 nm 
Chromium ug/L (ppb) 20 <10  90  89 75-125 1 
Copper ug/L (ppb) 20 <50  91  90 75-125 1 
Iron ug/L (ppb) 100 5,320 0 b 0 b 75-125 nm 
Manganese ug/L (ppb) 20 205 13 b 37 b 75-125 96 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  87 80-120 
Chromium ug/L (ppb) 20  95 80-120 
Copper ug/L (ppb) 20  91 80-120 
Iron ug/L (ppb) 100  89 80-120 
Manganese ug/L (ppb) 20  88 80-120 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

DISSOLVED MERCURY USING EPA METHOD 1631E 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.01 99 107 66-126 8 
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Date of Report:  12/29/23 
Date Received:  12/15/23 
Project:  TWAAFA-001, F&BI 312311 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  
TOTAL MERCURY USING EPA METHOD 1631E 

 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.01 99 107 66-126 8 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 





December 27, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312311
Work Order Number: 2312396

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 3 sample(s) on 12/18/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Ferrous Iron by SM3500-Fe B
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing

ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing

Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910

Page 1 of 19



12/27/2023Date:

Project: 312311
CLIENT: Friedman & Bruya

Work Order: 2312396

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312396-001 CTMW-12-1223 12/15/2023 12:05 PM 12/18/2023 10:15 AM
2312396-002 CTMW-17-1223 12/15/2023 1:45 PM 12/18/2023 10:15 AM
2312396-003 CTMW-17D-1223 12/15/2023 2:25 PM 12/18/2023 10:15 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312311
CLIENT: Friedman & Bruya

12/27/2023

Case Narrative
2312396

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
Page 3 of 19



12/27/2023

Qualifiers & Acronyms
2312396

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 312311

Client Sample ID: CTMW-12-1223

Collection Date: 12/15/2023 12:05:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312396-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312396

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:47:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:31:00 PM10.0 µg/L 120.7

Ferrous Iron by SM3500-Fe B Analyst: AMBatch ID:  R88521

Ferrous Iron H 12/18/2023 4:00:00 PM0.150 mg/L 11.41

Original 
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Project: 312311

Client Sample ID: CTMW-17-1223

Collection Date: 12/15/2023 1:45:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312396-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312396

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:50:00 PM10.0 µg/L 144.8

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:34:00 PM10.0 µg/L 1169

Ferrous Iron by SM3500-Fe B Analyst: AMBatch ID:  R88521

Ferrous Iron H 12/18/2023 4:00:00 PM0.150 mg/L 10.372

Original 
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Project: 312311

Client Sample ID: CTMW-17D-1223

Collection Date: 12/15/2023 2:25:00 PM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2312396-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

12/27/2023
2312396

Date Reported:
Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: SSBatch ID:  42426

Aluminum 12/22/2023 7:52:00 PM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42425

Aluminum 12/22/2023 6:36:00 PM10.0 µg/L 127.4

Ferrous Iron by SM3500-Fe B Analyst: AMBatch ID:  R88521

Ferrous Iron H 12/18/2023 4:00:00 PM0.150 mg/L 10.886

Original 
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848523

CCVSampType:

Ferrous Iron 0.4000 104 85 1150.150 00.417

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848524

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: LCS-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 88521

SeqNo: 1848525

LCSSampType:

Ferrous Iron 0.4000 112 85 1150.150 00.448

Sample ID: MB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 88521

SeqNo: 1848526

MBLKSampType:

Ferrous Iron 0.150ND

Sample ID: 2312396-002ADUP

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-17-1223

RunNo: 88521

SeqNo: 1848529

DUPSampType:

Ferrous Iron 20 H0.150 0.3721 2.470.363

Original Page 8 of 19



Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312396-002AMS

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-17-1223

RunNo: 88521

SeqNo: 1848530

MSSampType:

Ferrous Iron 0.4000 107 70 130 H0.150 0.37210.798

Sample ID: 2312396-002AMSD

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CTMW-17-1223

RunNo: 88521

SeqNo: 1848531

MSDSampType:

Ferrous Iron 0.4000 101 70 130 30 H0.150 0.3721 0.7982 2.690.777

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848533

CCVSampType:

Ferrous Iron 0.4000 114 85 1150.150 00.457

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848534

CCBSampType:

Ferrous Iron 0.150ND

Sample ID: 2312365-002CMS

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88521

SeqNo: 1848536

MSSampType:

Ferrous Iron 0.4000 30.2 70 130 SH0.150 0.52620.647
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Ferrous Iron by SM3500-Fe B

12/27/2023Date:

Sample ID: 2312365-002CMSD

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 88521

SeqNo: 1848537

MSDSampType:

Ferrous Iron 0.4000 33.2 70 130 30 SH0.150 0.5262 0.6471 1.850.659
NOTES:
S - Spiked amount was low relative to sample concentration. Outlying spike recoveries may be expected.

Sample ID: CCV-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCV

RunNo: 88521

SeqNo: 1848538

CCVSampType:

Ferrous Iron 0.4000 110 85 1150.150 00.439

Sample ID: CCB-R88521

Batch ID: R88521 Analysis Date: 12/18/2023

Prep Date: 12/18/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CCB

RunNo: 88521

SeqNo: 1848539

CCBSampType:

Ferrous Iron 0.150ND
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88568

SeqNo: 1849551

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88568

SeqNo: 1849552

ICVSampType:

Aluminum 1,500 101 90 11010.0 01,510

Sample ID: CCV-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849555

CCVSampType:

Aluminum 1,000 99.6 90 11010.0 0996

Sample ID: CCB-42526A

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849556

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88568

SeqNo: 1849557

MBLKSampType:

Aluminum 10.0ND
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: LCS-42426

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88568

SeqNo: 1849558

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020

Sample ID: 2312365-002BDUP

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849560

DUPSampType:

Aluminum 3010.0 0ND

Sample ID: 2312365-002BMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849561

MSSampType:

Aluminum 1,000 103 50 15010.0 01,030

Sample ID: 2312365-002BMSD

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849562

MSDSampType:

Aluminum 1,000 104 50 150 3010.0 0 1,032 0.6431,040

Sample ID: CCV-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849567

CCVSampType:

Aluminum 1,000 104 90 11010.0 01,040
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526B

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849568

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312427-001CMS

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88568

SeqNo: 1849578

MSSampType:

Aluminum 1,000 101 50 15010.0 01,010

Sample ID: CCV-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849579

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849580

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42526D

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88568

SeqNo: 1849694

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42526C

Batch ID: 42426 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88568

SeqNo: 1849695

CCBSampType:

Aluminum 10.0ND

Original Page 14 of 19



Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: ICB

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88561

SeqNo: 1849410

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88561

SeqNo: 1849411

ICVSampType:

Aluminum 1,500 101 90 11010.0 01,510

Sample ID: MB-42425

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88561

SeqNo: 1849412

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42425

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88561

SeqNo: 1849413

LCSSampType:

Aluminum 1,000 104 85 11510.0 01,040

Sample ID: 2312443-001ADUP

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849415

DUPSampType:

Aluminum 3010.0 599.3 7.21644
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: 2312443-001AMS

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849416

MSSampType:

Aluminum 1,000 108 70 13010.0 599.31,680

Sample ID: CCV-42425A

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849421

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020

Sample ID: CCB-42425A

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849422

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312391-001CMS

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88561

SeqNo: 1849463

MSSampType:

Aluminum 1,000 105 70 13010.0 39.951,090

Sample ID: CCV-42425B

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849464

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010
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Project: 312311
CLIENT: Friedman & Bruya
Work Order: 2312396 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/27/2023Date:

Sample ID: CCB-42425B

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849465

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42425C

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88561

SeqNo: 1849476

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020

Sample ID: CCB-42425C

Batch ID: 42425 Analysis Date: 12/22/2023

Prep Date: 12/22/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88561

SeqNo: 1849477

CCBSampType:

Aluminum 10.0ND
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Date Received: 12/18/2023 10:15:00 AM

Client Name: FB Work Order Number: 2312396

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

HCL, HNO3

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 2.8

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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ANALYTICAL REPORT

PREPARED FOR
Attn: Trevor Louviere

Dalton, Olmsted & Fuglevand, Inc
1001 SW Klickitat Way

Suite 200B
Seattle, Washington 98134

Generated 1/31/2024 4:58:23 PM

JOB DESCRIPTION
PFAS, Tacoma WA

JOB NUMBER
320-108687-1

See page two for job notes and contact information.

West Sacramento CA 95605
880 Riverside Parkway
Eurofins Sacramento
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Eurofins Sacramento

Eurofins Sacramento is a laboratory within Eurofins Environment Testing Northern California, LLC, a company within Eurofins Environment Testing Group of
Companies

Job Notes
This report may not be reproduced except in full, and with written approval from the laboratory.  The results relate only to the
samples tested.  For questions please contact the Project Manager at the e-mail address or telephone number listed on this
page.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the
methodology, with any exceptions noted. This report shall not be reproduced except in full, without the express written
approval of the laboratory. All questions should be directed to the Eurofins Environment Testing Northern California, LLC
Project Manager.

Authorization

Generated
1/31/2024 4:58:23 PM

Authorized for release by
Nathaniel Horner, Project Management Assistant I
Nathaniel.Horner@et.eurofinsus.com
(916)374-4306
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Definitions/Glossary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Qualifiers

LCMS
Qualifier Description

F5 Duplicate RPD exceeds limit, and one or both sample results are less than 5 times RL, and the absolute difference between results is < 

the upper reporting limits for both.

Qualifier

I Value is EMPC (estimated maximum possible concentration).

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins Sacramento
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Receipt
The samples were received on 1/13/2024 8:05 AM. Unless otherwise noted below, the samples arrived in good condition, and
where required, properly preserved and on ice. The temperatures of the 2 coolers at receipt time were 4.7º C and 4.9º C.

LCMS
Method 1633: The following continuing calibration blank (CCB) was flagged for Isotope Dilution Analyte (IDA) recovery above the
method recommended limit: CCB 320-735099/5. The purpose of the CCB is to test for instrument contamination. As the CCB was
non-detect for all native analytes, the bracketing continuing calibration verification (CCV) was in control, and the IDA of the
associated samples recovered within limits, there is no adverse impact on data quality; therefore, the data have been reported.

Method 1633: The "I" qualifier means the transition mass ratio for the indicated analyte for Perfluoropentanesulfonic acid (PFPeS)
was outside the established ratio limits. The qualitative identification of the analyte has some degree of uncertainty, and the
reported value may have some high bias. However, analyst judgment was used to positively identify the analyte: CCW-9-3A-0124
(320-108687-2). The sample was reanalyzed with concurring result, therefore, the best set of data was reported.

Method 1633: The sample duplicate (DUP) precision for preparation batch 320-734182 and analytical batch 320-735099 was
outside control limits. Sample matrix interference is suspected.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep
Method 1633: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
preparation batch 320-734182.

Method 1633: The following samples were diluted due to low isotope recoveries: CCW-3A-0124 (320-108687-1), CCW-9-3A-0124
(320-108687-2) and CTMW-17-0124 (320-108687-8). Elevated reporting limits (RL) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Case Narrative
Client: Dalton, Olmsted & Fuglevand, Inc Job ID: 320-108687-1
Project: PFAS, Tacoma WA

Eurofins Sacramento

Job ID: 320-108687-1 Eurofins Sacramento
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Detection Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Client Sample ID: CCW-3A-0124 Lab Sample ID: 320-108687-1

Perfluorobutanoic acid (PFBA)

RL

7.5 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA131 1633

Perfluoroheptanoic acid (PFHpA) 1.9 ng/L Total/NA110 1633

Perfluorooctanoic acid (PFOA) 1.9 ng/L Total/NA196 1633

Perfluorohexanesulfonic acid (PFHxS) 1.9 ng/L Total/NA19.4 1633

Perfluorooctanesulfonic acid (PFOS) 1.9 ng/L Total/NA119 1633

NEtFOSAA 1.9 ng/L Total/NA110 1633

Perfluorobutanesulfonic acid (PFBS) - 

RA

1.9 ng/L Total/NA13.5 1633

Client Sample ID: CCW-9-3A-0124 Lab Sample ID: 320-108687-2

Perfluorobutanoic acid (PFBA)

RL

7.3 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA135 1633

Perfluoroheptanoic acid (PFHpA) 1.8 ng/L Total/NA19.1 1633

Perfluorooctanoic acid (PFOA) 1.8 ng/L Total/NA193 1633

Perfluoropentanesulfonic acid 

(PFPeS)

1.8 ng/L Total/NA115 I 1633

Perfluorohexanesulfonic acid (PFHxS) 1.8 ng/L Total/NA19.5 1633

Perfluorooctanesulfonic acid (PFOS) 1.8 ng/L Total/NA122 1633

NEtFOSAA 1.8 ng/L Total/NA19.6 1633

Perfluorobutanesulfonic acid (PFBS) - 

RA

1.8 ng/L Total/NA12.9 1633

Client Sample ID: CCW-3B-0124 Lab Sample ID: 320-108687-3

Perfluorobutanoic acid (PFBA)

RL

7.3 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA170 1633

Perfluoropentanoic acid (PFPeA) 3.6 ng/L Total/NA144 1633

Perfluorohexanoic acid (PFHxA) 1.8 ng/L Total/NA132 1633

Perfluoroheptanoic acid (PFHpA) 1.8 ng/L Total/NA115 1633

Perfluorooctanoic acid (PFOA) 1.8 ng/L Total/NA161 1633

Perfluorononanoic acid (PFNA) 1.8 ng/L Total/NA14.1 1633

Perfluorobutanesulfonic acid (PFBS) 1.8 ng/L Total/NA16.5 1633

Perfluorohexanesulfonic acid (PFHxS) 1.8 ng/L Total/NA123 1633

Perfluorooctanesulfonic acid (PFOS) 1.8 ng/L Total/NA120 1633

NEtFOSAA 1.8 ng/L Total/NA12.4 1633

Perfluoropentanesulfonic acid 

(PFPeS) - RA

1.8 ng/L Total/NA14.2 1633

Client Sample ID: FIELD BLANK #1-0124 Lab Sample ID: 320-108687-4

 No Detections.

Client Sample ID: CCW-2C-0124 Lab Sample ID: 320-108687-5

Perfluorohexanoic acid (PFHxA)

RL

1.8 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA15.2 1633

Perfluoroheptanoic acid (PFHpA) 1.8 ng/L Total/NA12.1 1633

Perfluorooctanoic acid (PFOA) 1.8 ng/L Total/NA112 1633

Perfluorohexanesulfonic acid (PFHxS) 1.8 ng/L Total/NA15.7 1633

Client Sample ID: CCW-2B-0124 Lab Sample ID: 320-108687-6

Perfluorobutanoic acid (PFBA)

RL

7.2 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA135 1633

Eurofins Sacramento

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Client Sample ID: CCW-2B-0124 (Continued) Lab Sample ID: 320-108687-6

Perfluoroheptanoic acid (PFHpA)

RL

1.8 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA12.5 1633

Perfluorooctanoic acid (PFOA) 1.8 ng/L Total/NA117 1633

Perfluorohexanesulfonic acid (PFHxS) 1.8 ng/L Total/NA17.0 1633

Perfluorooctanesulfonic acid (PFOS) 1.8 ng/L Total/NA127 1633

Perfluorooctanesulfonamide (FOSA) 1.8 ng/L Total/NA11.8 1633

NEtFOSAA 1.8 ng/L Total/NA12.2 1633

Perfluorohexanoic acid (PFHxA) - RA 1.8 ng/L Total/NA14.0 1633

Client Sample ID: CCW-2A-0124 Lab Sample ID: 320-108687-7

Perfluorobutanoic acid (PFBA)

RL

7.7 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA113 1633

Perfluorohexanoic acid (PFHxA) 1.9 ng/L Total/NA16.6 1633

Perfluoroheptanoic acid (PFHpA) 1.9 ng/L Total/NA13.6 1633

Perfluorooctanoic acid (PFOA) 1.9 ng/L Total/NA16.4 1633

Perfluorobutanesulfonic acid (PFBS) 1.9 ng/L Total/NA11.9 1633

Perfluorohexanesulfonic acid (PFHxS) 1.9 ng/L Total/NA15.3 1633

Perfluorooctanesulfonic acid (PFOS) 1.9 ng/L Total/NA112 1633

Perfluoropentanoic acid (PFPeA) - RA 3.8 ng/L Total/NA17.1 1633

Client Sample ID: CTMW-17-0124 Lab Sample ID: 320-108687-8

Perfluorobutanoic acid (PFBA)

RL

7.6 ng/L

MDLAnalyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA11500 1633

Perfluoroundecanoic acid (PFUnA) 1.9 ng/L Total/NA111 1633

6:2 FTS 7.6 ng/L Total/NA186 1633

Perfluorohexanoic acid (PFHxA) - RE 20 ng/L Total/NA139 1633

Perfluoroheptanoic acid (PFHpA) - RE 20 ng/L Total/NA120 1633

Perfluorooctanoic acid (PFOA) - RE 20 ng/L Total/NA154 1633

Perfluorononanoic acid (PFNA) - RE 20 ng/L Total/NA144 1633

Perfluorobutanesulfonic acid (PFBS) - 

RE

20 ng/L Total/NA12100 1633

Perfluorohexanesulfonic acid (PFHxS) 

- RE

20 ng/L Total/NA138 1633

Perfluorooctanesulfonic acid (PFOS) - 

RE

20 ng/L Total/NA1110 1633

Client Sample ID: RINSATE BLANK #1-0124 Lab Sample ID: 320-108687-9

 No Detections.

Client Sample ID: TRIP SOURCE WATER BLANK #1-0124 Lab Sample ID: 320-108687-10

 No Detections.

Eurofins Sacramento

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-1Client Sample ID: CCW-3A-0124
Matrix: WaterDate Collected: 01/11/24 10:35

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

31 7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 110Perfluoroheptanoic acid (PFHpA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 196Perfluorooctanoic acid (PFOA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorodecanoic acid (PFDA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluoroundecanoic acid (PFUnA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorododecanoic acid (PFDoA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorotridecanoic acid (PFTrDA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorotetradecanoic acid (PFTeA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 19.4Perfluorohexanesulfonic acid 
(PFHxS)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 119Perfluorooctanesulfonic acid 
(PFOS)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorononanesulfonic acid (PFNS)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorodecanesulfonic acid (PFDS)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1ND6:2 FTS

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1ND8:2 FTS

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDPerfluorooctanesulfonamide (FOSA)

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDNMeFOSA

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDNEtFOSA

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 1NDNMeFOSAA

1.9 ng/L 01/17/24 11:51 01/18/24 23:42 110NEtFOSAA

19 ng/L 01/17/24 11:51 01/18/24 23:42 1NDNMeFOSE

19 ng/L 01/17/24 11:51 01/18/24 23:42 1NDNEtFOSE

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1NDHFPO-DA (GenX)

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1ND9Cl-PF3ONS

7.5 ng/L 01/17/24 11:51 01/18/24 23:42 1ND11Cl-PF3OUdS

13C4 PFBA 8 5 - 130 01/17/24 11:51 01/18/24 23:42 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFHpA 77 01/17/24 11:51 01/18/24 23:42 140 - 130

13C8 PFOA 61 01/17/24 11:51 01/18/24 23:42 140 - 130

13C9 PFNA 64 01/17/24 11:51 01/18/24 23:42 140 - 130

13C6 PFDA 61 01/17/24 11:51 01/18/24 23:42 140 - 130

13C7 PFUnA 68 01/17/24 11:51 01/18/24 23:42 130 - 130

13C2 PFDoA 56 01/17/24 11:51 01/18/24 23:42 110 - 130

13C2 PFTeDA 57 01/17/24 11:51 01/18/24 23:42 110 - 130

13C3 PFBS 52 01/17/24 11:51 01/18/24 23:42 140 - 135

13C3 PFHxS 67 01/17/24 11:51 01/18/24 23:42 140 - 130

13C8 PFOS 68 01/17/24 11:51 01/18/24 23:42 140 - 130

13C8 FOSA 53 01/17/24 11:51 01/18/24 23:42 140 - 130

d3-NMeFOSAA 63 01/17/24 11:51 01/18/24 23:42 140 - 170

d5-NEtFOSAA 73 01/17/24 11:51 01/18/24 23:42 125 - 135

M2-6:2 FTS 69 01/17/24 11:51 01/18/24 23:42 140 - 200

M2-8:2 FTS 104 01/17/24 11:51 01/18/24 23:42 140 - 300

13C3 HFPO-DA 40 01/17/24 11:51 01/18/24 23:42 140 - 130

Eurofins Sacramento
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-1Client Sample ID: CCW-3A-0124
Matrix: WaterDate Collected: 01/11/24 10:35

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

d7-N-MeFOSE-M 21 10 - 130 01/17/24 11:51 01/18/24 23:42 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

d9-N-EtFOSE-M 26 01/17/24 11:51 01/18/24 23:42 110 - 130

d5-NEtPFOSA 38 01/17/24 11:51 01/18/24 23:42 110 - 130

d3-NMePFOSA 34 01/17/24 11:51 01/18/24 23:42 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

ND 1.9 ng/L 01/17/24 11:51 01/19/24 17:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorononanoic acid (PFNA)

1.9 ng/L 01/17/24 11:51 01/19/24 17:47 13.5Perfluorobutanesulfonic acid 
(PFBS)

1.9 ng/L 01/17/24 11:51 01/19/24 17:47 1NDPerfluoropentanesulfonic acid 

(PFPeS)

13C9 PFNA 66 40 - 130 01/17/24 11:51 01/19/24 17:47 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C3 PFBS 61 01/17/24 11:51 01/19/24 17:47 140 - 135

13C3 PFHxS 100 01/17/24 11:51 01/19/24 17:47 140 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RE
RL MDL

ND 40 ng/L 01/22/24 04:23 01/26/24 16:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanoic acid (PFPeA)

20 ng/L 01/22/24 04:23 01/26/24 16:51 1NDPerfluorohexanoic acid (PFHxA)

80 ng/L 01/22/24 04:23 01/26/24 16:51 1ND4:2 FTS

40 ng/L 01/22/24 04:23 01/26/24 16:51 1NDPFMBA

40 ng/L 01/22/24 04:23 01/26/24 16:51 1NDNFDHA

40 ng/L 01/22/24 04:23 01/26/24 16:51 1NDPFMPA

40 ng/L 01/22/24 04:23 01/26/24 16:51 1NDPFEESA

100 ng/L 01/22/24 04:23 01/26/24 16:51 1ND3:3 FTCA

500 ng/L 01/22/24 04:23 01/26/24 16:51 1ND5:3 FTCA

500 ng/L 01/22/24 04:23 01/26/24 16:51 1ND7:3 FTCA

13C5 PFPeA 79 40 - 130 01/22/24 04:23 01/26/24 16:51 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFHxA 83 01/22/24 04:23 01/26/24 16:51 140 - 130

M2-4:2 FTS 111 01/22/24 04:23 01/26/24 16:51 140 - 200

Lab Sample ID: 320-108687-2Client Sample ID: CCW-9-3A-0124
Matrix: WaterDate Collected: 01/11/24 10:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

35 7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorohexanoic acid (PFHxA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 19.1Perfluoroheptanoic acid (PFHpA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 193Perfluorooctanoic acid (PFOA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorononanoic acid (PFNA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorodecanoic acid (PFDA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluoroundecanoic acid (PFUnA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorododecanoic acid (PFDoA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorotridecanoic acid (PFTrDA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorotetradecanoic acid (PFTeA)

Eurofins Sacramento
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-2Client Sample ID: CCW-9-3A-0124
Matrix: WaterDate Collected: 01/11/24 10:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

15 I 1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanesulfonic acid 
(PFPeS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 19.5Perfluorohexanesulfonic acid 
(PFHxS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 122Perfluorooctanesulfonic acid 
(PFOS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorononanesulfonic acid (PFNS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorodecanesulfonic acid (PFDS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1ND6:2 FTS

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1ND8:2 FTS

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPerfluorooctanesulfonamide (FOSA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNMeFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNEtFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNMeFOSAA

1.8 ng/L 01/17/24 11:51 01/19/24 00:00 19.6NEtFOSAA

18 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNMeFOSE

18 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNEtFOSE

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1NDHFPO-DA (GenX)

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.6 ng/L 01/17/24 11:51 01/19/24 00:00 1NDNFDHA

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1ND9Cl-PF3ONS

7.3 ng/L 01/17/24 11:51 01/19/24 00:00 1ND11Cl-PF3OUdS

3.6 ng/L 01/17/24 11:51 01/19/24 00:00 1NDPFEESA

46 ng/L 01/17/24 11:51 01/19/24 00:00 1ND5:3 FTCA

46 ng/L 01/17/24 11:51 01/19/24 00:00 1ND7:3 FTCA

13C4 PFBA 11 5 - 130 01/17/24 11:51 01/19/24 00:00 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFHxA 43 01/17/24 11:51 01/19/24 00:00 140 - 130

13C4 PFHpA 76 01/17/24 11:51 01/19/24 00:00 140 - 130

13C8 PFOA 56 01/17/24 11:51 01/19/24 00:00 140 - 130

13C9 PFNA 64 01/17/24 11:51 01/19/24 00:00 140 - 130

13C6 PFDA 53 01/17/24 11:51 01/19/24 00:00 140 - 130

13C7 PFUnA 57 01/17/24 11:51 01/19/24 00:00 130 - 130

13C2 PFDoA 50 01/17/24 11:51 01/19/24 00:00 110 - 130

13C2 PFTeDA 45 01/17/24 11:51 01/19/24 00:00 110 - 130

13C3 PFHxS 59 01/17/24 11:51 01/19/24 00:00 140 - 130

13C8 PFOS 54 01/17/24 11:51 01/19/24 00:00 140 - 130

13C8 FOSA 44 01/17/24 11:51 01/19/24 00:00 140 - 130

d3-NMeFOSAA 56 01/17/24 11:51 01/19/24 00:00 140 - 170

d5-NEtFOSAA 63 01/17/24 11:51 01/19/24 00:00 125 - 135

M2-6:2 FTS 79 01/17/24 11:51 01/19/24 00:00 140 - 200

M2-8:2 FTS 87 01/17/24 11:51 01/19/24 00:00 140 - 300

13C3 HFPO-DA 56 01/17/24 11:51 01/19/24 00:00 140 - 130

d7-N-MeFOSE-M 17 01/17/24 11:51 01/19/24 00:00 110 - 130

d9-N-EtFOSE-M 21 01/17/24 11:51 01/19/24 00:00 110 - 130

d5-NEtPFOSA 32 01/17/24 11:51 01/19/24 00:00 110 - 130

Eurofins Sacramento
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-2Client Sample ID: CCW-9-3A-0124
Matrix: WaterDate Collected: 01/11/24 10:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

d3-NMePFOSA 31 10 - 130 01/17/24 11:51 01/19/24 00:00 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

2.9 1.8 ng/L 01/17/24 11:51 01/19/24 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanesulfonic acid 
(PFBS)

13C3 PFBS 81 40 - 135 01/17/24 11:51 01/19/24 18:04 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RE
RL MDL

ND 40 ng/L 01/22/24 04:23 01/26/24 17:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanoic acid (PFPeA)

80 ng/L 01/22/24 04:23 01/26/24 17:09 1ND4:2 FTS

40 ng/L 01/22/24 04:23 01/26/24 17:09 1NDPFMBA

40 ng/L 01/22/24 04:23 01/26/24 17:09 1NDPFMPA

100 ng/L 01/22/24 04:23 01/26/24 17:09 1ND3:3 FTCA

13C5 PFPeA 73 40 - 130 01/22/24 04:23 01/26/24 17:09 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-4:2 FTS 99 01/22/24 04:23 01/26/24 17:09 140 - 200

Lab Sample ID: 320-108687-3Client Sample ID: CCW-3B-0124
Matrix: WaterDate Collected: 01/11/24 12:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

70 7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.6 ng/L 01/17/24 11:51 01/19/24 00:17 144Perfluoropentanoic acid (PFPeA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 132Perfluorohexanoic acid (PFHxA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 115Perfluoroheptanoic acid (PFHpA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 161Perfluorooctanoic acid (PFOA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 14.1Perfluorononanoic acid (PFNA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorodecanoic acid (PFDA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluoroundecanoic acid (PFUnA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorododecanoic acid (PFDoA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorotridecanoic acid (PFTrDA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorotetradecanoic acid (PFTeA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 16.5Perfluorobutanesulfonic acid 
(PFBS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 123Perfluorohexanesulfonic acid 
(PFHxS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 120Perfluorooctanesulfonic acid 
(PFOS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorononanesulfonic acid (PFNS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorodecanesulfonic acid (PFDS)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1ND4:2 FTS

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1ND6:2 FTS
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-3Client Sample ID: CCW-3B-0124
Matrix: WaterDate Collected: 01/11/24 12:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

8:2 FTS

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPerfluorooctanesulfonamide (FOSA)

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNMeFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNEtFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNMeFOSAA

1.8 ng/L 01/17/24 11:51 01/19/24 00:17 12.4NEtFOSAA

18 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNMeFOSE

18 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNEtFOSE

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1NDHFPO-DA (GenX)

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.6 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPFMBA

3.6 ng/L 01/17/24 11:51 01/19/24 00:17 1NDNFDHA

3.6 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPFMPA

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1ND9Cl-PF3ONS

7.3 ng/L 01/17/24 11:51 01/19/24 00:17 1ND11Cl-PF3OUdS

3.6 ng/L 01/17/24 11:51 01/19/24 00:17 1NDPFEESA

9.1 ng/L 01/17/24 11:51 01/19/24 00:17 1ND3:3 FTCA

46 ng/L 01/17/24 11:51 01/19/24 00:17 1ND5:3 FTCA

46 ng/L 01/17/24 11:51 01/19/24 00:17 1ND7:3 FTCA

13C4 PFBA 27 5 - 130 01/17/24 11:51 01/19/24 00:17 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 65 01/17/24 11:51 01/19/24 00:17 140 - 130

13C5 PFHxA 71 01/17/24 11:51 01/19/24 00:17 140 - 130

13C4 PFHpA 89 01/17/24 11:51 01/19/24 00:17 140 - 130

13C8 PFOA 75 01/17/24 11:51 01/19/24 00:17 140 - 130

13C9 PFNA 76 01/17/24 11:51 01/19/24 00:17 140 - 130

13C6 PFDA 74 01/17/24 11:51 01/19/24 00:17 140 - 130

13C7 PFUnA 71 01/17/24 11:51 01/19/24 00:17 130 - 130

13C2 PFDoA 58 01/17/24 11:51 01/19/24 00:17 110 - 130

13C2 PFTeDA 50 01/17/24 11:51 01/19/24 00:17 110 - 130

13C3 PFBS 73 01/17/24 11:51 01/19/24 00:17 140 - 135

13C3 PFHxS 82 01/17/24 11:51 01/19/24 00:17 140 - 130

13C8 PFOS 78 01/17/24 11:51 01/19/24 00:17 140 - 130

13C8 FOSA 84 01/17/24 11:51 01/19/24 00:17 140 - 130

d3-NMeFOSAA 96 01/17/24 11:51 01/19/24 00:17 140 - 170

d5-NEtFOSAA 93 01/17/24 11:51 01/19/24 00:17 125 - 135

M2-4:2 FTS 101 01/17/24 11:51 01/19/24 00:17 140 - 200

M2-6:2 FTS 123 01/17/24 11:51 01/19/24 00:17 140 - 200

M2-8:2 FTS 118 01/17/24 11:51 01/19/24 00:17 140 - 300

13C3 HFPO-DA 78 01/17/24 11:51 01/19/24 00:17 140 - 130

d7-N-MeFOSE-M 44 01/17/24 11:51 01/19/24 00:17 110 - 130

d9-N-EtFOSE-M 37 01/17/24 11:51 01/19/24 00:17 110 - 130

d5-NEtPFOSA 47 01/17/24 11:51 01/19/24 00:17 110 - 130

d3-NMePFOSA 49 01/17/24 11:51 01/19/24 00:17 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

4.2 1.8 ng/L 01/17/24 11:51 01/19/24 18:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanesulfonic acid 
(PFPeS)
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-3Client Sample ID: CCW-3B-0124
Matrix: WaterDate Collected: 01/11/24 12:00

Date Received: 01/13/24 08:05

13C3 PFHxS 86 40 - 130 01/17/24 11:51 01/19/24 18:20 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 320-108687-4Client Sample ID: FIELD BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 11:15

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

ND 8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.2 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluoropentanoic acid (PFPeA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorohexanoic acid (PFHxA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluoroheptanoic acid (PFHpA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorooctanoic acid (PFOA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorononanoic acid (PFNA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorodecanoic acid (PFDA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluoroundecanoic acid (PFUnA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorododecanoic acid (PFDoA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorotridecanoic acid (PFTrDA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorotetradecanoic acid (PFTeA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorobutanesulfonic acid (PFBS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorohexanesulfonic acid (PFHxS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorooctanesulfonic acid (PFOS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorononanesulfonic acid (PFNS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorodecanesulfonic acid (PFDS)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorododecanesulfonic acid 

(PFDoS)

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND4:2 FTS

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND6:2 FTS

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND8:2 FTS

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPerfluorooctanesulfonamide (FOSA)

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNMeFOSA

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNEtFOSA

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNMeFOSAA

2.1 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNEtFOSAA

21 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNMeFOSE

21 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNEtFOSE

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1NDHFPO-DA (GenX)

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.2 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPFMBA

4.2 ng/L 01/17/24 11:51 01/19/24 00:52 1NDNFDHA

4.2 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPFMPA

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND9Cl-PF3ONS

8.4 ng/L 01/17/24 11:51 01/19/24 00:52 1ND11Cl-PF3OUdS

4.2 ng/L 01/17/24 11:51 01/19/24 00:52 1NDPFEESA

11 ng/L 01/17/24 11:51 01/19/24 00:52 1ND3:3 FTCA

53 ng/L 01/17/24 11:51 01/19/24 00:52 1ND5:3 FTCA

53 ng/L 01/17/24 11:51 01/19/24 00:52 1ND7:3 FTCA
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-4Client Sample ID: FIELD BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 11:15

Date Received: 01/13/24 08:05

13C4 PFBA 74 5 - 130 01/17/24 11:51 01/19/24 00:52 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 73 01/17/24 11:51 01/19/24 00:52 140 - 130

13C5 PFHxA 73 01/17/24 11:51 01/19/24 00:52 140 - 130

13C4 PFHpA 79 01/17/24 11:51 01/19/24 00:52 140 - 130

13C8 PFOA 78 01/17/24 11:51 01/19/24 00:52 140 - 130

13C9 PFNA 73 01/17/24 11:51 01/19/24 00:52 140 - 130

13C6 PFDA 73 01/17/24 11:51 01/19/24 00:52 140 - 130

13C7 PFUnA 73 01/17/24 11:51 01/19/24 00:52 130 - 130

13C2 PFDoA 72 01/17/24 11:51 01/19/24 00:52 110 - 130

13C2 PFTeDA 77 01/17/24 11:51 01/19/24 00:52 110 - 130

13C3 PFBS 76 01/17/24 11:51 01/19/24 00:52 140 - 135

13C3 PFHxS 75 01/17/24 11:51 01/19/24 00:52 140 - 130

13C8 PFOS 79 01/17/24 11:51 01/19/24 00:52 140 - 130

13C8 FOSA 74 01/17/24 11:51 01/19/24 00:52 140 - 130

d3-NMeFOSAA 87 01/17/24 11:51 01/19/24 00:52 140 - 170

d5-NEtFOSAA 81 01/17/24 11:51 01/19/24 00:52 125 - 135

M2-4:2 FTS 94 01/17/24 11:51 01/19/24 00:52 140 - 200

M2-6:2 FTS 93 01/17/24 11:51 01/19/24 00:52 140 - 200

M2-8:2 FTS 92 01/17/24 11:51 01/19/24 00:52 140 - 300

13C3 HFPO-DA 63 01/17/24 11:51 01/19/24 00:52 140 - 130

d7-N-MeFOSE-M 72 01/17/24 11:51 01/19/24 00:52 110 - 130

d9-N-EtFOSE-M 68 01/17/24 11:51 01/19/24 00:52 110 - 130

d5-NEtPFOSA 67 01/17/24 11:51 01/19/24 00:52 110 - 130

d3-NMePFOSA 59 01/17/24 11:51 01/19/24 00:52 110 - 130

Lab Sample ID: 320-108687-5Client Sample ID: CCW-2C-0124
Matrix: WaterDate Collected: 01/11/24 13:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

ND 7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.6 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluoropentanoic acid (PFPeA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 15.2Perfluorohexanoic acid (PFHxA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 12.1Perfluoroheptanoic acid (PFHpA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 112Perfluorooctanoic acid (PFOA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorononanoic acid (PFNA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorodecanoic acid (PFDA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluoroundecanoic acid (PFUnA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorododecanoic acid (PFDoA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorotridecanoic acid (PFTrDA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorotetradecanoic acid (PFTeA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorobutanesulfonic acid (PFBS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 15.7Perfluorohexanesulfonic acid 
(PFHxS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorooctanesulfonic acid (PFOS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorononanesulfonic acid (PFNS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorodecanesulfonic acid (PFDS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorododecanesulfonic acid 

(PFDoS)
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-5Client Sample ID: CCW-2C-0124
Matrix: WaterDate Collected: 01/11/24 13:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4:2 FTS

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1ND6:2 FTS

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1ND8:2 FTS

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPerfluorooctanesulfonamide (FOSA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNMeFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNEtFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNMeFOSAA

1.8 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNEtFOSAA

18 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNMeFOSE

18 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNEtFOSE

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1NDHFPO-DA (GenX)

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.6 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPFMBA

3.6 ng/L 01/17/24 11:51 01/19/24 01:10 1NDNFDHA

3.6 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPFMPA

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1ND9Cl-PF3ONS

7.2 ng/L 01/17/24 11:51 01/19/24 01:10 1ND11Cl-PF3OUdS

3.6 ng/L 01/17/24 11:51 01/19/24 01:10 1NDPFEESA

9.0 ng/L 01/17/24 11:51 01/19/24 01:10 1ND3:3 FTCA

45 ng/L 01/17/24 11:51 01/19/24 01:10 1ND5:3 FTCA

45 ng/L 01/17/24 11:51 01/19/24 01:10 1ND7:3 FTCA

13C4 PFBA 55 5 - 130 01/17/24 11:51 01/19/24 01:10 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 62 01/17/24 11:51 01/19/24 01:10 140 - 130

13C5 PFHxA 70 01/17/24 11:51 01/19/24 01:10 140 - 130

13C4 PFHpA 78 01/17/24 11:51 01/19/24 01:10 140 - 130

13C8 PFOA 80 01/17/24 11:51 01/19/24 01:10 140 - 130

13C9 PFNA 78 01/17/24 11:51 01/19/24 01:10 140 - 130

13C6 PFDA 74 01/17/24 11:51 01/19/24 01:10 140 - 130

13C7 PFUnA 67 01/17/24 11:51 01/19/24 01:10 130 - 130

13C2 PFDoA 57 01/17/24 11:51 01/19/24 01:10 110 - 130

13C2 PFTeDA 49 01/17/24 11:51 01/19/24 01:10 110 - 130

13C3 PFBS 78 01/17/24 11:51 01/19/24 01:10 140 - 135

13C3 PFHxS 77 01/17/24 11:51 01/19/24 01:10 140 - 130

13C8 PFOS 77 01/17/24 11:51 01/19/24 01:10 140 - 130

13C8 FOSA 75 01/17/24 11:51 01/19/24 01:10 140 - 130

d3-NMeFOSAA 82 01/17/24 11:51 01/19/24 01:10 140 - 170

d5-NEtFOSAA 73 01/17/24 11:51 01/19/24 01:10 125 - 135

M2-4:2 FTS 90 01/17/24 11:51 01/19/24 01:10 140 - 200

M2-6:2 FTS 83 01/17/24 11:51 01/19/24 01:10 140 - 200

M2-8:2 FTS 85 01/17/24 11:51 01/19/24 01:10 140 - 300

13C3 HFPO-DA 62 01/17/24 11:51 01/19/24 01:10 140 - 130

d7-N-MeFOSE-M 47 01/17/24 11:51 01/19/24 01:10 110 - 130

d9-N-EtFOSE-M 37 01/17/24 11:51 01/19/24 01:10 110 - 130

d5-NEtPFOSA 53 01/17/24 11:51 01/19/24 01:10 110 - 130

d3-NMePFOSA 54 01/17/24 11:51 01/19/24 01:10 110 - 130
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-5Client Sample ID: CCW-2C-0124
Matrix: WaterDate Collected: 01/11/24 13:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

ND 1.8 ng/L 01/17/24 11:51 01/19/24 18:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanesulfonic acid 

(PFPeS)

13C3 PFHxS 79 40 - 130 01/17/24 11:51 01/19/24 18:53 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 320-108687-6Client Sample ID: CCW-2B-0124
Matrix: WaterDate Collected: 01/11/24 13:55

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

35 7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.6 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluoropentanoic acid (PFPeA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 12.5Perfluoroheptanoic acid (PFHpA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 117Perfluorooctanoic acid (PFOA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorodecanoic acid (PFDA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluoroundecanoic acid (PFUnA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorododecanoic acid (PFDoA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorotridecanoic acid (PFTrDA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorotetradecanoic acid (PFTeA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorobutanesulfonic acid (PFBS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 17.0Perfluorohexanesulfonic acid 
(PFHxS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 127Perfluorooctanesulfonic acid 
(PFOS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorononanesulfonic acid (PFNS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorodecanesulfonic acid (PFDS)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND4:2 FTS

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND6:2 FTS

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND8:2 FTS

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 11.8Perfluorooctanesulfonamide 
(FOSA)

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNMeFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNEtFOSA

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNMeFOSAA

1.8 ng/L 01/17/24 11:51 01/19/24 01:28 12.2NEtFOSAA

18 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNMeFOSE

18 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNEtFOSE

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1NDHFPO-DA (GenX)

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.6 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPFMBA

3.6 ng/L 01/17/24 11:51 01/19/24 01:28 1NDNFDHA

3.6 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPFMPA

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND9Cl-PF3ONS

7.2 ng/L 01/17/24 11:51 01/19/24 01:28 1ND11Cl-PF3OUdS

3.6 ng/L 01/17/24 11:51 01/19/24 01:28 1NDPFEESA
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-6Client Sample ID: CCW-2B-0124
Matrix: WaterDate Collected: 01/11/24 13:55

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 9.0 ng/L 01/17/24 11:51 01/19/24 01:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3:3 FTCA

45 ng/L 01/17/24 11:51 01/19/24 01:28 1ND5:3 FTCA

45 ng/L 01/17/24 11:51 01/19/24 01:28 1ND7:3 FTCA

13C4 PFBA 13 5 - 130 01/17/24 11:51 01/19/24 01:28 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 61 01/17/24 11:51 01/19/24 01:28 140 - 130

13C5 PFHxA 73 01/17/24 11:51 01/19/24 01:28 140 - 130

13C4 PFHpA 94 01/17/24 11:51 01/19/24 01:28 140 - 130

13C8 PFOA 77 01/17/24 11:51 01/19/24 01:28 140 - 130

13C9 PFNA 86 01/17/24 11:51 01/19/24 01:28 140 - 130

13C6 PFDA 81 01/17/24 11:51 01/19/24 01:28 140 - 130

13C7 PFUnA 82 01/17/24 11:51 01/19/24 01:28 130 - 130

13C2 PFDoA 66 01/17/24 11:51 01/19/24 01:28 110 - 130

13C2 PFTeDA 50 01/17/24 11:51 01/19/24 01:28 110 - 130

13C3 PFBS 72 01/17/24 11:51 01/19/24 01:28 140 - 135

13C3 PFHxS 76 01/17/24 11:51 01/19/24 01:28 140 - 130

13C8 PFOS 81 01/17/24 11:51 01/19/24 01:28 140 - 130

13C8 FOSA 97 01/17/24 11:51 01/19/24 01:28 140 - 130

d3-NMeFOSAA 107 01/17/24 11:51 01/19/24 01:28 140 - 170

d5-NEtFOSAA 106 01/17/24 11:51 01/19/24 01:28 125 - 135

M2-4:2 FTS 99 01/17/24 11:51 01/19/24 01:28 140 - 200

M2-6:2 FTS 138 01/17/24 11:51 01/19/24 01:28 140 - 200

M2-8:2 FTS 134 01/17/24 11:51 01/19/24 01:28 140 - 300

13C3 HFPO-DA 73 01/17/24 11:51 01/19/24 01:28 140 - 130

d7-N-MeFOSE-M 33 01/17/24 11:51 01/19/24 01:28 110 - 130

d9-N-EtFOSE-M 24 01/17/24 11:51 01/19/24 01:28 110 - 130

d5-NEtPFOSA 58 01/17/24 11:51 01/19/24 01:28 110 - 130

d3-NMePFOSA 58 01/17/24 11:51 01/19/24 01:28 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

4.0 1.8 ng/L 01/17/24 11:51 01/19/24 19:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorohexanoic acid (PFHxA)

1.8 ng/L 01/17/24 11:51 01/19/24 19:10 1NDPerfluorononanoic acid (PFNA)

1.8 ng/L 01/17/24 11:51 01/19/24 19:10 1NDPerfluoropentanesulfonic acid 

(PFPeS)

13C5 PFHxA 77 40 - 130 01/17/24 11:51 01/19/24 19:10 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C9 PFNA 87 01/17/24 11:51 01/19/24 19:10 140 - 130

13C3 PFHxS 93 01/17/24 11:51 01/19/24 19:10 140 - 130

Lab Sample ID: 320-108687-7Client Sample ID: CCW-2A-0124
Matrix: WaterDate Collected: 01/11/24 14:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

13 7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 16.6Perfluorohexanoic acid (PFHxA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 13.6Perfluoroheptanoic acid (PFHpA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 16.4Perfluorooctanoic acid (PFOA)
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-7Client Sample ID: CCW-2A-0124
Matrix: WaterDate Collected: 01/11/24 14:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorononanoic acid (PFNA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorodecanoic acid (PFDA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluoroundecanoic acid (PFUnA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorododecanoic acid (PFDoA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorotridecanoic acid (PFTrDA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorotetradecanoic acid (PFTeA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 11.9Perfluorobutanesulfonic acid 
(PFBS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluoropentanesulfonic acid 

(PFPeS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 15.3Perfluorohexanesulfonic acid 
(PFHxS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 112Perfluorooctanesulfonic acid 
(PFOS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorononanesulfonic acid (PFNS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorodecanesulfonic acid (PFDS)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND4:2 FTS

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND6:2 FTS

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND8:2 FTS

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPerfluorooctanesulfonamide (FOSA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNMeFOSA

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNEtFOSA

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNMeFOSAA

1.9 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNEtFOSAA

19 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNMeFOSE

19 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNEtFOSE

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1NDHFPO-DA (GenX)

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.8 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPFMBA

3.8 ng/L 01/17/24 11:51 01/19/24 02:21 1NDNFDHA

3.8 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPFMPA

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND9Cl-PF3ONS

7.7 ng/L 01/17/24 11:51 01/19/24 02:21 1ND11Cl-PF3OUdS

3.8 ng/L 01/17/24 11:51 01/19/24 02:21 1NDPFEESA

9.6 ng/L 01/17/24 11:51 01/19/24 02:21 1ND3:3 FTCA

48 ng/L 01/17/24 11:51 01/19/24 02:21 1ND5:3 FTCA

48 ng/L 01/17/24 11:51 01/19/24 02:21 1ND7:3 FTCA

13C4 PFBA 50 5 - 130 01/17/24 11:51 01/19/24 02:21 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 47 01/17/24 11:51 01/19/24 02:21 140 - 130

13C5 PFHxA 49 01/17/24 11:51 01/19/24 02:21 140 - 130

13C4 PFHpA 56 01/17/24 11:51 01/19/24 02:21 140 - 130

13C8 PFOA 55 01/17/24 11:51 01/19/24 02:21 140 - 130

13C9 PFNA 56 01/17/24 11:51 01/19/24 02:21 140 - 130

13C6 PFDA 51 01/17/24 11:51 01/19/24 02:21 140 - 130

13C7 PFUnA 46 01/17/24 11:51 01/19/24 02:21 130 - 130
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-7Client Sample ID: CCW-2A-0124
Matrix: WaterDate Collected: 01/11/24 14:40

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

13C2 PFDoA 38 10 - 130 01/17/24 11:51 01/19/24 02:21 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFTeDA 40 01/17/24 11:51 01/19/24 02:21 110 - 130

13C3 PFBS 49 01/17/24 11:51 01/19/24 02:21 140 - 135

13C3 PFHxS 57 01/17/24 11:51 01/19/24 02:21 140 - 130

13C8 PFOS 54 01/17/24 11:51 01/19/24 02:21 140 - 130

13C8 FOSA 52 01/17/24 11:51 01/19/24 02:21 140 - 130

d3-NMeFOSAA 64 01/17/24 11:51 01/19/24 02:21 140 - 170

d5-NEtFOSAA 58 01/17/24 11:51 01/19/24 02:21 125 - 135

M2-4:2 FTS 76 01/17/24 11:51 01/19/24 02:21 140 - 200

M2-6:2 FTS 79 01/17/24 11:51 01/19/24 02:21 140 - 200

M2-8:2 FTS 80 01/17/24 11:51 01/19/24 02:21 140 - 300

13C3 HFPO-DA 42 01/17/24 11:51 01/19/24 02:21 140 - 130

d7-N-MeFOSE-M 36 01/17/24 11:51 01/19/24 02:21 110 - 130

d9-N-EtFOSE-M 31 01/17/24 11:51 01/19/24 02:21 110 - 130

d5-NEtPFOSA 35 01/17/24 11:51 01/19/24 02:21 110 - 130

d3-NMePFOSA 35 01/17/24 11:51 01/19/24 02:21 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL MDL

7.1 3.8 ng/L 01/17/24 11:51 01/19/24 19:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanoic acid (PFPeA)

13C5 PFPeA 55 40 - 130 01/17/24 11:51 01/19/24 19:27 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 320-108687-8Client Sample ID: CTMW-17-0124
Matrix: WaterDate Collected: 01/11/24 16:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

1500 7.6 ng/L 01/17/24 11:51 01/19/24 02:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 111Perfluoroundecanoic acid 
(PFUnA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDPerfluorododecanoic acid (PFDoA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDPerfluorotridecanoic acid (PFTrDA)

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDPerfluorotetradecanoic acid (PFTeA)

7.6 ng/L 01/17/24 11:51 01/19/24 02:38 1ND4:2 FTS

7.6 ng/L 01/17/24 11:51 01/19/24 02:38 1866:2 FTS

7.6 ng/L 01/17/24 11:51 01/19/24 02:38 1ND8:2 FTS

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDNMeFOSA

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDNEtFOSA

1.9 ng/L 01/17/24 11:51 01/19/24 02:38 1NDNEtFOSAA

19 ng/L 01/17/24 11:51 01/19/24 02:38 1NDNMeFOSE

19 ng/L 01/17/24 11:51 01/19/24 02:38 1NDNEtFOSE

13C4 PFBA 36 5 - 130 01/17/24 11:51 01/19/24 02:38 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C7 PFUnA 31 01/17/24 11:51 01/19/24 02:38 130 - 130

13C2 PFDoA 21 01/17/24 11:51 01/19/24 02:38 110 - 130

13C2 PFTeDA 18 01/17/24 11:51 01/19/24 02:38 110 - 130

d5-NEtFOSAA 40 01/17/24 11:51 01/19/24 02:38 125 - 135

M2-4:2 FTS 59 01/17/24 11:51 01/19/24 02:38 140 - 200
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-8Client Sample ID: CTMW-17-0124
Matrix: WaterDate Collected: 01/11/24 16:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

M2-6:2 FTS 68 40 - 200 01/17/24 11:51 01/19/24 02:38 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 62 01/17/24 11:51 01/19/24 02:38 140 - 300

d7-N-MeFOSE-M 23 01/17/24 11:51 01/19/24 02:38 110 - 130

d9-N-EtFOSE-M 20 01/17/24 11:51 01/19/24 02:38 110 - 130

d5-NEtPFOSA 22 01/17/24 11:51 01/19/24 02:38 110 - 130

d3-NMePFOSA 23 01/17/24 11:51 01/19/24 02:38 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RE
RL MDL

ND 40 ng/L 01/22/24 04:23 01/26/24 17:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanoic acid (PFPeA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 139Perfluorohexanoic acid (PFHxA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 120Perfluoroheptanoic acid (PFHpA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 154Perfluorooctanoic acid (PFOA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 144Perfluorononanoic acid (PFNA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluorodecanoic acid (PFDA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 12100Perfluorobutanesulfonic acid 
(PFBS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluoropentanesulfonic acid 

(PFPeS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 138Perfluorohexanesulfonic acid 
(PFHxS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1110Perfluorooctanesulfonic acid 
(PFOS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluorononanesulfonic acid (PFNS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluorodecanesulfonic acid (PFDS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluorododecanesulfonic acid 

(PFDoS)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPerfluorooctanesulfonamide (FOSA)

20 ng/L 01/22/24 04:23 01/26/24 17:26 1NDNMeFOSAA

80 ng/L 01/22/24 04:23 01/26/24 17:26 1NDHFPO-DA (GenX)

80 ng/L 01/22/24 04:23 01/26/24 17:26 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

40 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPFMBA

40 ng/L 01/22/24 04:23 01/26/24 17:26 1NDNFDHA

40 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPFMPA

80 ng/L 01/22/24 04:23 01/26/24 17:26 1ND9Cl-PF3ONS

80 ng/L 01/22/24 04:23 01/26/24 17:26 1ND11Cl-PF3OUdS

40 ng/L 01/22/24 04:23 01/26/24 17:26 1NDPFEESA

100 ng/L 01/22/24 04:23 01/26/24 17:26 1ND3:3 FTCA

500 ng/L 01/22/24 04:23 01/26/24 17:26 1ND5:3 FTCA

500 ng/L 01/22/24 04:23 01/26/24 17:26 1ND7:3 FTCA

13C5 PFPeA 72 40 - 130 01/22/24 04:23 01/26/24 17:26 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFHxA 72 01/22/24 04:23 01/26/24 17:26 140 - 130

13C4 PFHpA 76 01/22/24 04:23 01/26/24 17:26 140 - 130

13C8 PFOA 75 01/22/24 04:23 01/26/24 17:26 140 - 130

13C9 PFNA 78 01/22/24 04:23 01/26/24 17:26 140 - 130

13C6 PFDA 70 01/22/24 04:23 01/26/24 17:26 140 - 130

13C3 PFBS 79 01/22/24 04:23 01/26/24 17:26 140 - 135
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-8Client Sample ID: CTMW-17-0124
Matrix: WaterDate Collected: 01/11/24 16:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RE (Continued)

13C3 PFHxS 75 40 - 130 01/22/24 04:23 01/26/24 17:26 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C8 PFOS 78 01/22/24 04:23 01/26/24 17:26 140 - 130

13C8 FOSA 71 01/22/24 04:23 01/26/24 17:26 140 - 130

d3-NMeFOSAA 79 01/22/24 04:23 01/26/24 17:26 140 - 170

13C3 HFPO-DA 69 01/22/24 04:23 01/26/24 17:26 140 - 130

Lab Sample ID: 320-108687-9Client Sample ID: RINSATE BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 16:30

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

ND 8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluoropentanoic acid (PFPeA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorohexanoic acid (PFHxA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluoroheptanoic acid (PFHpA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorooctanoic acid (PFOA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorononanoic acid (PFNA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorodecanoic acid (PFDA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluoroundecanoic acid (PFUnA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorododecanoic acid (PFDoA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorotridecanoic acid (PFTrDA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorotetradecanoic acid (PFTeA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorobutanesulfonic acid (PFBS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorohexanesulfonic acid (PFHxS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorooctanesulfonic acid (PFOS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorononanesulfonic acid (PFNS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorodecanesulfonic acid (PFDS)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorododecanesulfonic acid 

(PFDoS)

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1ND4:2 FTS

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1ND6:2 FTS

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1ND8:2 FTS

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPerfluorooctanesulfonamide (FOSA)

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNMeFOSA

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNEtFOSA

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNMeFOSAA

2.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNEtFOSAA

21 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNMeFOSE

21 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNEtFOSE

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1NDHFPO-DA (GenX)

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPFMBA

4.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDNFDHA

4.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPFMPA

8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1ND9Cl-PF3ONS
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-9Client Sample ID: RINSATE BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 16:30

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 8.2 ng/L 01/17/24 11:51 01/19/24 02:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11Cl-PF3OUdS

4.1 ng/L 01/17/24 11:51 01/19/24 02:56 1NDPFEESA

10 ng/L 01/17/24 11:51 01/19/24 02:56 1ND3:3 FTCA

52 ng/L 01/17/24 11:51 01/19/24 02:56 1ND5:3 FTCA

52 ng/L 01/17/24 11:51 01/19/24 02:56 1ND7:3 FTCA

13C4 PFBA 86 5 - 130 01/17/24 11:51 01/19/24 02:56 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 87 01/17/24 11:51 01/19/24 02:56 140 - 130

13C5 PFHxA 86 01/17/24 11:51 01/19/24 02:56 140 - 130

13C4 PFHpA 92 01/17/24 11:51 01/19/24 02:56 140 - 130

13C8 PFOA 85 01/17/24 11:51 01/19/24 02:56 140 - 130

13C9 PFNA 81 01/17/24 11:51 01/19/24 02:56 140 - 130

13C6 PFDA 86 01/17/24 11:51 01/19/24 02:56 140 - 130

13C7 PFUnA 78 01/17/24 11:51 01/19/24 02:56 130 - 130

13C2 PFDoA 75 01/17/24 11:51 01/19/24 02:56 110 - 130

13C2 PFTeDA 81 01/17/24 11:51 01/19/24 02:56 110 - 130

13C3 PFBS 93 01/17/24 11:51 01/19/24 02:56 140 - 135

13C3 PFHxS 89 01/17/24 11:51 01/19/24 02:56 140 - 130

13C8 PFOS 92 01/17/24 11:51 01/19/24 02:56 140 - 130

13C8 FOSA 88 01/17/24 11:51 01/19/24 02:56 140 - 130

d3-NMeFOSAA 91 01/17/24 11:51 01/19/24 02:56 140 - 170

d5-NEtFOSAA 82 01/17/24 11:51 01/19/24 02:56 125 - 135

M2-4:2 FTS 111 01/17/24 11:51 01/19/24 02:56 140 - 200

M2-6:2 FTS 106 01/17/24 11:51 01/19/24 02:56 140 - 200

M2-8:2 FTS 111 01/17/24 11:51 01/19/24 02:56 140 - 300

13C3 HFPO-DA 78 01/17/24 11:51 01/19/24 02:56 140 - 130

d7-N-MeFOSE-M 85 01/17/24 11:51 01/19/24 02:56 110 - 130

d9-N-EtFOSE-M 82 01/17/24 11:51 01/19/24 02:56 110 - 130

d5-NEtPFOSA 76 01/17/24 11:51 01/19/24 02:56 110 - 130

d3-NMePFOSA 70 01/17/24 11:51 01/19/24 02:56 110 - 130

Lab Sample ID: 320-108687-10Client Sample ID: TRIP SOURCE WATER BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 09:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL MDL

ND 6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.5 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluoropentanoic acid (PFPeA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorohexanoic acid (PFHxA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluoroheptanoic acid (PFHpA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorooctanoic acid (PFOA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorononanoic acid (PFNA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorodecanoic acid (PFDA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluoroundecanoic acid (PFUnA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorododecanoic acid (PFDoA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorotridecanoic acid (PFTrDA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorotetradecanoic acid (PFTeA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorobutanesulfonic acid (PFBS)
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-10Client Sample ID: TRIP SOURCE WATER BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 09:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL MDL

ND 1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanesulfonic acid 

(PFPeS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorohexanesulfonic acid (PFHxS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorooctanesulfonic acid (PFOS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorononanesulfonic acid (PFNS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorodecanesulfonic acid (PFDS)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorododecanesulfonic acid 

(PFDoS)

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND4:2 FTS

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND6:2 FTS

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND8:2 FTS

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPerfluorooctanesulfonamide (FOSA)

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNMeFOSA

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNEtFOSA

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNMeFOSAA

1.7 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNEtFOSAA

17 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNMeFOSE

17 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNEtFOSE

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1NDHFPO-DA (GenX)

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.5 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPFMBA

3.5 ng/L 01/17/24 11:51 01/19/24 03:13 1NDNFDHA

3.5 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPFMPA

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND9Cl-PF3ONS

6.9 ng/L 01/17/24 11:51 01/19/24 03:13 1ND11Cl-PF3OUdS

3.5 ng/L 01/17/24 11:51 01/19/24 03:13 1NDPFEESA

8.7 ng/L 01/17/24 11:51 01/19/24 03:13 1ND3:3 FTCA

43 ng/L 01/17/24 11:51 01/19/24 03:13 1ND5:3 FTCA

43 ng/L 01/17/24 11:51 01/19/24 03:13 1ND7:3 FTCA

13C4 PFBA 93 5 - 130 01/17/24 11:51 01/19/24 03:13 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 92 01/17/24 11:51 01/19/24 03:13 140 - 130

13C5 PFHxA 89 01/17/24 11:51 01/19/24 03:13 140 - 130

13C4 PFHpA 102 01/17/24 11:51 01/19/24 03:13 140 - 130

13C8 PFOA 92 01/17/24 11:51 01/19/24 03:13 140 - 130

13C9 PFNA 95 01/17/24 11:51 01/19/24 03:13 140 - 130

13C6 PFDA 92 01/17/24 11:51 01/19/24 03:13 140 - 130

13C7 PFUnA 87 01/17/24 11:51 01/19/24 03:13 130 - 130

13C2 PFDoA 86 01/17/24 11:51 01/19/24 03:13 110 - 130

13C2 PFTeDA 94 01/17/24 11:51 01/19/24 03:13 110 - 130

13C3 PFBS 102 01/17/24 11:51 01/19/24 03:13 140 - 135

13C3 PFHxS 102 01/17/24 11:51 01/19/24 03:13 140 - 130

13C8 PFOS 101 01/17/24 11:51 01/19/24 03:13 140 - 130

13C8 FOSA 94 01/17/24 11:51 01/19/24 03:13 140 - 130

d3-NMeFOSAA 109 01/17/24 11:51 01/19/24 03:13 140 - 170

d5-NEtFOSAA 99 01/17/24 11:51 01/19/24 03:13 125 - 135

M2-4:2 FTS 121 01/17/24 11:51 01/19/24 03:13 140 - 200
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Client Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Lab Sample ID: 320-108687-10Client Sample ID: TRIP SOURCE WATER BLANK #1-0124
Matrix: WaterDate Collected: 01/11/24 09:00

Date Received: 01/13/24 08:05

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

M2-6:2 FTS 116 40 - 200 01/17/24 11:51 01/19/24 03:13 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 129 01/17/24 11:51 01/19/24 03:13 140 - 300

13C3 HFPO-DA 99 01/17/24 11:51 01/19/24 03:13 140 - 130

d7-N-MeFOSE-M 91 01/17/24 11:51 01/19/24 03:13 110 - 130

d9-N-EtFOSE-M 91 01/17/24 11:51 01/19/24 03:13 110 - 130

d5-NEtPFOSA 93 01/17/24 11:51 01/19/24 03:13 110 - 130

d3-NMePFOSA 81 01/17/24 11:51 01/19/24 03:13 110 - 130
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Isotope Dilution Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (5-130) (40-130) (40-130) (40-130) (40-130) (40-130) (40-130) (30-130)

PFBA PFPeA 13C5PHA C4PFHA C8PFOA C9PFNA C6PFDA 13C7PUA

8 77 61 64 61 68320-108687-1

Percent Isotope Dilution Recovery (Acceptance Limits)

CCW-3A-0124

66320-108687-1 - RA CCW-3A-0124

79 83320-108687-1 - RE CCW-3A-0124

11 43 5676 64 53 57320-108687-2 CCW-9-3A-0124

320-108687-2 - RA CCW-9-3A-0124

73320-108687-2 - RE CCW-9-3A-0124

27 65 71 7589 76 74 71320-108687-3 CCW-3B-0124

320-108687-3 - RA CCW-3B-0124

29 67 74 7592 89 79 81320-108687-3 DU CCW-3B-0124

320-108687-3 DU - RA CCW-3B-0124

74 73 73 7879 73 73 73320-108687-4 FIELD BLANK #1-0124

55 62 70 8078 78 74 67320-108687-5 CCW-2C-0124

320-108687-5 - RA CCW-2C-0124

13 61 73 7794 86 81 82320-108687-6 CCW-2B-0124

77 87320-108687-6 - RA CCW-2B-0124

50 47 49 5556 56 51 46320-108687-7 CCW-2A-0124

55320-108687-7 - RA CCW-2A-0124

36 31320-108687-8 CTMW-17-0124

72 72 7576 78 70320-108687-8 - RE CTMW-17-0124

86 87 86 8592 81 86 78320-108687-9 RINSATE BLANK #1-0124

93 92 89 92102 95 92 87320-108687-10 TRIP SOURCE WATER BLANK 

#1-0124

75 74 70 7776 72 77 80LCS 320-734182/3-A Lab Control Sample

83 76 76 8076 74 74 77LCS 320-735177/3-A Lab Control Sample

73 74 73 7376 72 78 74LLCS 320-734182/2-A Lab Control Sample

84 80 83 8681 78 75 84LLCS 320-735177/2-A Lab Control Sample

77 77 80 7585 84 74 68MB 320-734182/1-A Method Blank

82 75 76 8273 78 75 79MB 320-735177/1-A Method Blank

Lab Sample ID Client Sample ID (10-130) (10-130) (40-135) (40-130) (40-130) (40-130) (40-170) (25-135)

PFDoA PFTDA C3PFBS C3PFHS C8PFOS PFOSA d3NMFOS d5NEFOS

56 57 52 67 68 53 63 73320-108687-1

Percent Isotope Dilution Recovery (Acceptance Limits)

CCW-3A-0124

61 100320-108687-1 - RA CCW-3A-0124

320-108687-1 - RE CCW-3A-0124

50 45 5459 44 56 63320-108687-2 CCW-9-3A-0124

81320-108687-2 - RA CCW-9-3A-0124

320-108687-2 - RE CCW-9-3A-0124

58 50 73 7882 84 96 93320-108687-3 CCW-3B-0124

86320-108687-3 - RA CCW-3B-0124

68 52 73 8478 98 99 108320-108687-3 DU CCW-3B-0124

106320-108687-3 DU - RA CCW-3B-0124

72 77 76 7975 74 87 81320-108687-4 FIELD BLANK #1-0124

57 49 78 7777 75 82 73320-108687-5 CCW-2C-0124

79320-108687-5 - RA CCW-2C-0124

66 50 72 8176 97 107 106320-108687-6 CCW-2B-0124

93320-108687-6 - RA CCW-2B-0124

38 40 49 5457 52 64 58320-108687-7 CCW-2A-0124

320-108687-7 - RA CCW-2A-0124

21 18 40320-108687-8 CTMW-17-0124

Eurofins Sacramento

Page 25 of 49 1/31/2024

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Isotope Dilution Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (10-130) (10-130) (40-135) (40-130) (40-130) (40-130) (40-170) (25-135)

PFDoA PFTDA C3PFBS C3PFHS C8PFOS PFOSA d3NMFOS d5NEFOS

79 75 78 71 79320-108687-8 - RE

Percent Isotope Dilution Recovery (Acceptance Limits)

CTMW-17-0124

75 81 93 9289 88 91 82320-108687-9 RINSATE BLANK #1-0124

86 94 102 101102 94 109 99320-108687-10 TRIP SOURCE WATER BLANK 

#1-0124

73 76 80 7879 76 91 81LCS 320-734182/3-A Lab Control Sample

59 66 83 8280 73 73 73LCS 320-735177/3-A Lab Control Sample

67 74 79 7978 70 78 73LLCS 320-734182/2-A Lab Control Sample

67 74 86 8481 76 72 71LLCS 320-735177/2-A Lab Control Sample

60 66 83 8483 74 84 75MB 320-734182/1-A Method Blank

66 71 83 8076 73 70 70MB 320-735177/1-A Method Blank

Lab Sample ID Client Sample ID (40-200) (40-200) (40-300) (40-130) (10-130) (10-130) (10-130) (10-130)

M242FTS M262FTS M282FTS HFPODA NMFM NEFM d5NPFSA d3NMFSA

69 104 40 21 26 38 34320-108687-1

Percent Isotope Dilution Recovery (Acceptance Limits)

CCW-3A-0124

320-108687-1 - RA CCW-3A-0124

111320-108687-1 - RE CCW-3A-0124

79 87 1756 21 32 31320-108687-2 CCW-9-3A-0124

320-108687-2 - RA CCW-9-3A-0124

99320-108687-2 - RE CCW-9-3A-0124

101 123 118 4478 37 47 49320-108687-3 CCW-3B-0124

320-108687-3 - RA CCW-3B-0124

97 122 120 5880 54 60 59320-108687-3 DU CCW-3B-0124

320-108687-3 DU - RA CCW-3B-0124

94 93 92 7263 68 67 59320-108687-4 FIELD BLANK #1-0124

90 83 85 4762 37 53 54320-108687-5 CCW-2C-0124

320-108687-5 - RA CCW-2C-0124

99 138 134 3373 24 58 58320-108687-6 CCW-2B-0124

320-108687-6 - RA CCW-2B-0124

76 79 80 3642 31 35 35320-108687-7 CCW-2A-0124

320-108687-7 - RA CCW-2A-0124

59 68 62 23 20 22 23320-108687-8 CTMW-17-0124

69320-108687-8 - RE CTMW-17-0124

111 106 111 8578 82 76 70320-108687-9 RINSATE BLANK #1-0124

121 116 129 9199 91 93 81320-108687-10 TRIP SOURCE WATER BLANK 

#1-0124

89 85 92 7266 69 66 59LCS 320-734182/3-A Lab Control Sample

68 70 69 6570 69 61 61LCS 320-735177/3-A Lab Control Sample

92 92 98 6866 68 59 54LLCS 320-734182/2-A Lab Control Sample

71 73 68 7173 73 67 68LLCS 320-735177/2-A Lab Control Sample

102 99 104 6676 62 59 54MB 320-734182/1-A Method Blank

68 71 67 6573 68 62 62MB 320-735177/1-A Method Blank

Surrogate Legend

PFBA = 13C4 PFBA

PFPeA = 13C5 PFPeA

13C5PHA = 13C5 PFHxA

C4PFHA = 13C4 PFHpA

C8PFOA = 13C8 PFOA

C9PFNA = 13C9 PFNA

C6PFDA = 13C6 PFDA

13C7PUA = 13C7 PFUnA
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Isotope Dilution Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA
PFDoA = 13C2 PFDoA

PFTDA = 13C2 PFTeDA

C3PFBS = 13C3 PFBS

C3PFHS = 13C3 PFHxS

C8PFOS = 13C8 PFOS

PFOSA = 13C8 FOSA

d3NMFOS = d3-NMeFOSAA

d5NEFOS = d5-NEtFOSAA

M242FTS = M2-4:2 FTS

M262FTS = M2-6:2 FTS

M282FTS = M2-8:2 FTS

HFPODA = 13C3 HFPO-DA

NMFM = d7-N-MeFOSE-M

NEFM = d9-N-EtFOSE-M

d5NPFSA = d5-NEtPFOSA

d3NMFSA = d3-NMePFOSA
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24

Client Sample ID: Method BlankLab Sample ID: MB 320-734182/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

RL MDL

Perfluorobutanoic acid (PFBA) ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluoropentanoic acid (PFPeA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorohexanoic acid (PFHxA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluoroheptanoic acid (PFHpA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorooctanoic acid (PFOA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorononanoic acid (PFNA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorodecanoic acid (PFDA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluoroundecanoic acid (PFUnA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorododecanoic acid (PFDoA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorotridecanoic acid (PFTrDA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorotetradecanoic acid (PFTeA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorobutanesulfonic acid (PFBS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluoropentanesulfonic acid 

(PFPeS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorohexanesulfonic acid (PFHxS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluoroheptanesulfonic acid 

(PFHpS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorooctanesulfonic acid (PFOS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorononanesulfonic acid (PFNS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorodecanesulfonic acid (PFDS)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorododecanesulfonic acid 

(PFDoS)

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 14:2 FTS

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 16:2 FTS

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 18:2 FTS

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1Perfluorooctanesulfonamide (FOSA)

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1NMeFOSA

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1NEtFOSA

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1NMeFOSAA

ND 2.0 ng/L 01/17/24 11:51 01/18/24 22:49 1NEtFOSAA

ND 20 ng/L 01/17/24 11:51 01/18/24 22:49 1NMeFOSE

ND 20 ng/L 01/17/24 11:51 01/18/24 22:49 1NEtFOSE

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 1HFPO-DA (GenX)

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 14,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

ND 4.0 ng/L 01/17/24 11:51 01/18/24 22:49 1PFMBA

ND 4.0 ng/L 01/17/24 11:51 01/18/24 22:49 1NFDHA

ND 4.0 ng/L 01/17/24 11:51 01/18/24 22:49 1PFMPA

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 19Cl-PF3ONS

ND 8.0 ng/L 01/17/24 11:51 01/18/24 22:49 111Cl-PF3OUdS

ND 4.0 ng/L 01/17/24 11:51 01/18/24 22:49 1PFEESA

ND 10 ng/L 01/17/24 11:51 01/18/24 22:49 13:3 FTCA

ND 50 ng/L 01/17/24 11:51 01/18/24 22:49 15:3 FTCA

ND 50 ng/L 01/17/24 11:51 01/18/24 22:49 17:3 FTCA

13C4 PFBA 77 5 - 130 01/18/24 22:49 1

MB MB

Isotope Dilution

01/17/24 11:51

Dil FacPrepared AnalyzedQualifier Limits%Recovery

77 01/17/24 11:51 01/18/24 22:49 113C5 PFPeA 40 - 130

80 01/17/24 11:51 01/18/24 22:49 113C5 PFHxA 40 - 130
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 320-734182/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

13C4 PFHpA 85 40 - 130 01/18/24 22:49 1

MB MB

Isotope Dilution

01/17/24 11:51

Dil FacPrepared AnalyzedQualifier Limits%Recovery

75 01/17/24 11:51 01/18/24 22:49 113C8 PFOA 40 - 130

84 01/17/24 11:51 01/18/24 22:49 113C9 PFNA 40 - 130

74 01/17/24 11:51 01/18/24 22:49 113C6 PFDA 40 - 130

68 01/17/24 11:51 01/18/24 22:49 113C7 PFUnA 30 - 130

60 01/17/24 11:51 01/18/24 22:49 113C2 PFDoA 10 - 130

66 01/17/24 11:51 01/18/24 22:49 113C2 PFTeDA 10 - 130

83 01/17/24 11:51 01/18/24 22:49 113C3 PFBS 40 - 135

83 01/17/24 11:51 01/18/24 22:49 113C3 PFHxS 40 - 130

84 01/17/24 11:51 01/18/24 22:49 113C8 PFOS 40 - 130

74 01/17/24 11:51 01/18/24 22:49 113C8 FOSA 40 - 130

84 01/17/24 11:51 01/18/24 22:49 1d3-NMeFOSAA 40 - 170

75 01/17/24 11:51 01/18/24 22:49 1d5-NEtFOSAA 25 - 135

102 01/17/24 11:51 01/18/24 22:49 1M2-4:2 FTS 40 - 200

99 01/17/24 11:51 01/18/24 22:49 1M2-6:2 FTS 40 - 200

104 01/17/24 11:51 01/18/24 22:49 1M2-8:2 FTS 40 - 300

76 01/17/24 11:51 01/18/24 22:49 113C3 HFPO-DA 40 - 130

66 01/17/24 11:51 01/18/24 22:49 1d7-N-MeFOSE-M 10 - 130

62 01/17/24 11:51 01/18/24 22:49 1d9-N-EtFOSE-M 10 - 130

59 01/17/24 11:51 01/18/24 22:49 1d5-NEtPFOSA 10 - 130

54 01/17/24 11:51 01/18/24 22:49 1d3-NMePFOSA 10 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-734182/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

Perfluorobutanoic acid (PFBA) 128 124 ng/L 97 70 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 64.0 64.1 ng/L 100 65 - 135

Perfluorohexanoic acid (PFHxA) 32.0 34.1 ng/L 107 70 - 145

Perfluoroheptanoic acid (PFHpA) 32.0 31.8 ng/L 99 70 - 150

Perfluorooctanoic acid (PFOA) 32.0 30.7 ng/L 96 70 - 150

Perfluorononanoic acid (PFNA) 32.0 28.8 ng/L 90 70 - 150

Perfluorodecanoic acid (PFDA) 32.0 30.6 ng/L 96 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

32.0 27.8 ng/L 87 70 - 145

Perfluorododecanoic acid 

(PFDoA)

32.0 30.8 ng/L 96 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

32.0 28.1 ng/L 88 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

32.0 26.0 ng/L 81 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

28.4 25.0 ng/L 88 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

30.1 28.5 ng/L 95 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

29.2 25.1 ng/L 86 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

30.5 27.6 ng/L 90 70 - 150
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-734182/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

Perfluorooctanesulfonic acid 

(PFOS)

29.8 27.4 ng/L 92 55 - 150

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluorononanesulfonic acid 

(PFNS)

30.7 26.2 ng/L 85 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

30.8 27.6 ng/L 89 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

31.0 24.6 ng/L 79 50 - 145

4:2 FTS 120 116 ng/L 97 70 - 145

6:2 FTS 122 126 ng/L 103 65 - 155

8:2 FTS 123 129 ng/L 105 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

32.0 30.5 ng/L 95 70 - 145

NMeFOSA 32.0 31.3 ng/L 98 60 - 150

NEtFOSA 32.0 29.1 ng/L 91 65 - 145

NMeFOSAA 32.0 29.5 ng/L 92 50 - 140

NEtFOSAA 32.0 30.6 ng/L 96 70 - 145

NMeFOSE 320 310 ng/L 97 70 - 145

NEtFOSE 320 312 ng/L 98 70 - 135

HFPO-DA (GenX) 128 120 ng/L 94 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

121 127 ng/L 105 65 - 145

PFMBA 64.0 64.1 ng/L 100 60 - 150

NFDHA 64.0 69.5 ng/L 109 50 - 150

PFMPA 64.0 60.2 ng/L 94 55 - 140

9Cl-PF3ONS 120 128 ng/L 107 70 - 155

11Cl-PF3OUdS 121 132 ng/L 109 55 - 160

PFEESA 57.1 58.9 ng/L 103 70 - 140

3:3 FTCA 160 140 ng/L 88 65 - 130

5:3 FTCA 799 786 ng/L 98 70 - 135

7:3 FTCA 799 789 ng/L 99 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

75

LCS LCS

Qualifier Limits%Recovery

7413C5 PFPeA 40 - 130

7013C5 PFHxA 40 - 130

7613C4 PFHpA 40 - 130

7713C8 PFOA 40 - 130

7213C9 PFNA 40 - 130

7713C6 PFDA 40 - 130

8013C7 PFUnA 30 - 130

7313C2 PFDoA 10 - 130

7613C2 PFTeDA 10 - 130

8013C3 PFBS 40 - 135

7913C3 PFHxS 40 - 130

7813C8 PFOS 40 - 130

7613C8 FOSA 40 - 130

91d3-NMeFOSAA 40 - 170

81d5-NEtFOSAA 25 - 135

89M2-4:2 FTS 40 - 200
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-734182/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

M2-6:2 FTS 40 - 200

Isotope Dilution

85

LCS LCS

Qualifier Limits%Recovery

92M2-8:2 FTS 40 - 300

6613C3 HFPO-DA 40 - 130

72d7-N-MeFOSE-M 10 - 130

69d9-N-EtFOSE-M 10 - 130

66d5-NEtPFOSA 10 - 130

59d3-NMePFOSA 10 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-734182/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

Perfluorobutanoic acid (PFBA) 12.8 12.7 ng/L 99 70 - 140

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 6.40 6.49 ng/L 101 65 - 135

Perfluorohexanoic acid (PFHxA) 3.20 3.15 ng/L 98 70 - 145

Perfluoroheptanoic acid (PFHpA) 3.20 3.28 ng/L 102 70 - 150

Perfluorooctanoic acid (PFOA) 3.20 3.29 ng/L 103 70 - 150

Perfluorononanoic acid (PFNA) 3.20 2.94 ng/L 92 70 - 150

Perfluorodecanoic acid (PFDA) 3.20 3.15 ng/L 99 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

3.20 3.03 ng/L 95 70 - 145

Perfluorododecanoic acid 

(PFDoA)

3.20 3.21 ng/L 100 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

3.20 2.62 ng/L 82 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

3.20 2.68 ng/L 84 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

2.84 2.57 ng/L 90 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

3.01 2.91 ng/L 97 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

2.92 2.76 ng/L 94 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

3.05 2.70 ng/L 89 70 - 150

Perfluorooctanesulfonic acid 

(PFOS)

2.98 2.91 ng/L 98 55 - 150

Perfluorononanesulfonic acid 

(PFNS)

3.07 2.68 ng/L 87 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

3.08 2.66 ng/L 86 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

3.10 2.28 ng/L 73 50 - 145

4:2 FTS 12.0 12.3 ng/L 103 70 - 145

6:2 FTS 12.2 12.1 ng/L 99 65 - 155

8:2 FTS 12.3 12.5 ng/L 101 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

3.20 3.09 ng/L 97 70 - 145

NMeFOSA 3.20 3.03 ng/L 95 60 - 150

NEtFOSA 3.20 3.14 ng/L 98 65 - 145

NMeFOSAA 3.20 3.19 ng/L 100 50 - 140
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-734182/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

NEtFOSAA 3.20 3.37 ng/L 105 70 - 145

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

NMeFOSE 32.0 30.7 ng/L 96 70 - 145

NEtFOSE 32.0 29.1 ng/L 91 70 - 135

HFPO-DA (GenX) 12.8 12.1 ng/L 95 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

12.1 13.4 ng/L 110 65 - 145

PFMBA 6.40 6.57 ng/L 103 60 - 150

NFDHA 6.40 6.60 ng/L 103 50 - 150

PFMPA 6.40 6.21 ng/L 97 55 - 140

9Cl-PF3ONS 12.0 13.1 ng/L 110 70 - 155

11Cl-PF3OUdS 12.1 12.4 ng/L 102 55 - 160

PFEESA 5.71 5.76 ng/L 101 70 - 140

3:3 FTCA 16.0 14.0 ng/L 88 65 - 130

5:3 FTCA 79.9 77.1 ng/L 97 70 - 135

7:3 FTCA 79.9 75.0 ng/L 94 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

73

LLCS LLCS

Qualifier Limits%Recovery

7413C5 PFPeA 40 - 130

7313C5 PFHxA 40 - 130

7613C4 PFHpA 40 - 130

7313C8 PFOA 40 - 130

7213C9 PFNA 40 - 130

7813C6 PFDA 40 - 130

7413C7 PFUnA 30 - 130

6713C2 PFDoA 10 - 130

7413C2 PFTeDA 10 - 130

7913C3 PFBS 40 - 135

7813C3 PFHxS 40 - 130

7913C8 PFOS 40 - 130

7013C8 FOSA 40 - 130

78d3-NMeFOSAA 40 - 170

73d5-NEtFOSAA 25 - 135

92M2-4:2 FTS 40 - 200

92M2-6:2 FTS 40 - 200

98M2-8:2 FTS 40 - 300

6613C3 HFPO-DA 40 - 130

68d7-N-MeFOSE-M 10 - 130

68d9-N-EtFOSE-M 10 - 130

59d5-NEtPFOSA 10 - 130

54d3-NMePFOSA 10 - 130

Client Sample ID: CCW-3B-0124Lab Sample ID: 320-108687-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

Perfluorobutanoic acid (PFBA) 70 69.8 ng/L 0.5 30

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Perfluoropentanoic acid (PFPeA) 44 44.5 ng/L 0.1 30
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: CCW-3B-0124Lab Sample ID: 320-108687-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 734653 Prep Batch: 734182

Perfluorohexanoic acid (PFHxA) 32 31.6 ng/L 2 30

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Perfluoroheptanoic acid (PFHpA) 15 14.6 ng/L 1 30

Perfluorooctanoic acid (PFOA) 61 59.6 ng/L 2 30

Perfluorononanoic acid (PFNA) 4.1 3.90 ng/L 6 30

Perfluorodecanoic acid (PFDA) ND ND ng/L NC 30

Perfluoroundecanoic acid 

(PFUnA)

ND ND ng/L NC 30

Perfluorododecanoic acid 

(PFDoA)

ND ND ng/L NC 30

Perfluorotridecanoic acid 

(PFTrDA)

ND ND ng/L NC 30

Perfluorotetradecanoic acid 

(PFTeA)

ND ND ng/L NC 30

Perfluorobutanesulfonic acid 

(PFBS)

6.5 6.83 ng/L 5 30

Perfluorohexanesulfonic acid 

(PFHxS)

23 24.6 ng/L 5 30

Perfluoroheptanesulfonic acid 

(PFHpS)

ND ND ng/L NC 30

Perfluorooctanesulfonic acid 

(PFOS)

20 19.8 ng/L 2 30

Perfluorononanesulfonic acid 

(PFNS)

ND ND ng/L NC 30

Perfluorodecanesulfonic acid 

(PFDS)

ND ND ng/L NC 30

Perfluorododecanesulfonic acid 

(PFDoS)

ND ND ng/L NC 30

4:2 FTS ND ND ng/L NC 30

6:2 FTS ND ND ng/L NC 30

8:2 FTS ND ND ng/L NC 30

Perfluorooctanesulfonamide 

(FOSA)

ND ND ng/L NC 30

NMeFOSA ND ND ng/L NC 30

NEtFOSA ND ND ng/L NC 30

NMeFOSAA ND ND ng/L NC 30

NEtFOSAA 2.4 2.58 ng/L 8 30

NMeFOSE ND ND ng/L NC 30

NEtFOSE ND ND ng/L NC 30

HFPO-DA (GenX) ND ND ng/L NC 30

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

ND ND ng/L NC 30

PFMBA ND ND ng/L NC 30

NFDHA ND ND ng/L NC 30

PFMPA ND ND ng/L NC 30

9Cl-PF3ONS ND ND ng/L NC 30

11Cl-PF3OUdS ND ND ng/L NC 30

PFEESA ND ND ng/L NC 30

3:3 FTCA ND ND ng/L NC 30

5:3 FTCA ND ND ng/L NC 30

7:3 FTCA ND ND ng/L NC 30
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

13C4 PFBA 5 - 130

Isotope Dilution

29

DU DU

Qualifier Limits%Recovery

6713C5 PFPeA 40 - 130

7413C5 PFHxA 40 - 130

9213C4 PFHpA 40 - 130

7513C8 PFOA 40 - 130

8913C9 PFNA 40 - 130

7913C6 PFDA 40 - 130

8113C7 PFUnA 30 - 130

6813C2 PFDoA 10 - 130

5213C2 PFTeDA 10 - 130

7313C3 PFBS 40 - 135

7813C3 PFHxS 40 - 130

8413C8 PFOS 40 - 130

9813C8 FOSA 40 - 130

99d3-NMeFOSAA 40 - 170

108d5-NEtFOSAA 25 - 135

97M2-4:2 FTS 40 - 200

122M2-6:2 FTS 40 - 200

120M2-8:2 FTS 40 - 300

8013C3 HFPO-DA 40 - 130

58d7-N-MeFOSE-M 10 - 130

54d9-N-EtFOSE-M 10 - 130

60d5-NEtPFOSA 10 - 130

59d3-NMePFOSA 10 - 130

Client Sample ID: Method BlankLab Sample ID: MB 320-735177/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

RL MDL

Perfluorobutanoic acid (PFBA) ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluoropentanoic acid (PFPeA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorohexanoic acid (PFHxA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluoroheptanoic acid (PFHpA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorooctanoic acid (PFOA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorononanoic acid (PFNA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorodecanoic acid (PFDA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluoroundecanoic acid (PFUnA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorododecanoic acid (PFDoA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorotridecanoic acid (PFTrDA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorotetradecanoic acid (PFTeA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorobutanesulfonic acid (PFBS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluoropentanesulfonic acid 

(PFPeS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorohexanesulfonic acid (PFHxS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluoroheptanesulfonic acid 

(PFHpS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorooctanesulfonic acid (PFOS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorononanesulfonic acid (PFNS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorodecanesulfonic acid (PFDS)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorododecanesulfonic acid 

(PFDoS)

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 14:2 FTS
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 320-735177/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

RL MDL

6:2 FTS ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 18:2 FTS

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1Perfluorooctanesulfonamide (FOSA)

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1NMeFOSA

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1NEtFOSA

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1NMeFOSAA

ND 2.0 ng/L 01/22/24 04:23 01/26/24 09:49 1NEtFOSAA

ND 20 ng/L 01/22/24 04:23 01/26/24 09:49 1NMeFOSE

ND 20 ng/L 01/22/24 04:23 01/26/24 09:49 1NEtFOSE

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 1HFPO-DA (GenX)

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 14,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

ND 4.0 ng/L 01/22/24 04:23 01/26/24 09:49 1PFMBA

ND 4.0 ng/L 01/22/24 04:23 01/26/24 09:49 1NFDHA

ND 4.0 ng/L 01/22/24 04:23 01/26/24 09:49 1PFMPA

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 19Cl-PF3ONS

ND 8.0 ng/L 01/22/24 04:23 01/26/24 09:49 111Cl-PF3OUdS

ND 4.0 ng/L 01/22/24 04:23 01/26/24 09:49 1PFEESA

ND 10 ng/L 01/22/24 04:23 01/26/24 09:49 13:3 FTCA

ND 50 ng/L 01/22/24 04:23 01/26/24 09:49 15:3 FTCA

ND 50 ng/L 01/22/24 04:23 01/26/24 09:49 17:3 FTCA

13C4 PFBA 82 5 - 130 01/26/24 09:49 1

MB MB

Isotope Dilution

01/22/24 04:23

Dil FacPrepared AnalyzedQualifier Limits%Recovery

75 01/22/24 04:23 01/26/24 09:49 113C5 PFPeA 40 - 130

76 01/22/24 04:23 01/26/24 09:49 113C5 PFHxA 40 - 130

73 01/22/24 04:23 01/26/24 09:49 113C4 PFHpA 40 - 130

82 01/22/24 04:23 01/26/24 09:49 113C8 PFOA 40 - 130

78 01/22/24 04:23 01/26/24 09:49 113C9 PFNA 40 - 130

75 01/22/24 04:23 01/26/24 09:49 113C6 PFDA 40 - 130

79 01/22/24 04:23 01/26/24 09:49 113C7 PFUnA 30 - 130

66 01/22/24 04:23 01/26/24 09:49 113C2 PFDoA 10 - 130

71 01/22/24 04:23 01/26/24 09:49 113C2 PFTeDA 10 - 130

83 01/22/24 04:23 01/26/24 09:49 113C3 PFBS 40 - 135

76 01/22/24 04:23 01/26/24 09:49 113C3 PFHxS 40 - 130

80 01/22/24 04:23 01/26/24 09:49 113C8 PFOS 40 - 130

73 01/22/24 04:23 01/26/24 09:49 113C8 FOSA 40 - 130

70 01/22/24 04:23 01/26/24 09:49 1d3-NMeFOSAA 40 - 170

70 01/22/24 04:23 01/26/24 09:49 1d5-NEtFOSAA 25 - 135

68 01/22/24 04:23 01/26/24 09:49 1M2-4:2 FTS 40 - 200

71 01/22/24 04:23 01/26/24 09:49 1M2-6:2 FTS 40 - 200

67 01/22/24 04:23 01/26/24 09:49 1M2-8:2 FTS 40 - 300

73 01/22/24 04:23 01/26/24 09:49 113C3 HFPO-DA 40 - 130

65 01/22/24 04:23 01/26/24 09:49 1d7-N-MeFOSE-M 10 - 130

68 01/22/24 04:23 01/26/24 09:49 1d9-N-EtFOSE-M 10 - 130

62 01/22/24 04:23 01/26/24 09:49 1d5-NEtPFOSA 10 - 130

62 01/22/24 04:23 01/26/24 09:49 1d3-NMePFOSA 10 - 130
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-735177/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

Perfluorobutanoic acid (PFBA) 128 130 ng/L 102 70 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 64.0 72.5 ng/L 113 65 - 135

Perfluorohexanoic acid (PFHxA) 32.0 35.3 ng/L 110 70 - 145

Perfluoroheptanoic acid (PFHpA) 32.0 32.7 ng/L 102 70 - 150

Perfluorooctanoic acid (PFOA) 32.0 32.0 ng/L 100 70 - 150

Perfluorononanoic acid (PFNA) 32.0 33.9 ng/L 106 70 - 150

Perfluorodecanoic acid (PFDA) 32.0 32.4 ng/L 101 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

32.0 31.6 ng/L 99 70 - 145

Perfluorododecanoic acid 

(PFDoA)

32.0 39.2 ng/L 122 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

32.0 35.5 ng/L 111 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

32.0 34.4 ng/L 107 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

28.4 28.2 ng/L 99 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

30.1 31.8 ng/L 106 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

29.2 28.7 ng/L 98 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

30.5 30.1 ng/L 99 70 - 150

Perfluorooctanesulfonic acid 

(PFOS)

29.8 29.4 ng/L 99 55 - 150

Perfluorononanesulfonic acid 

(PFNS)

30.7 29.7 ng/L 97 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

30.8 28.7 ng/L 93 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

31.0 25.9 ng/L 83 50 - 145

4:2 FTS 120 120 ng/L 100 70 - 145

6:2 FTS 122 124 ng/L 101 65 - 155

8:2 FTS 123 126 ng/L 103 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

32.0 34.8 ng/L 109 70 - 145

NMeFOSA 32.0 33.4 ng/L 104 60 - 150

NEtFOSA 32.0 34.0 ng/L 106 65 - 145

NMeFOSAA 32.0 32.6 ng/L 102 50 - 140

NEtFOSAA 32.0 31.7 ng/L 99 70 - 145

NMeFOSE 320 352 ng/L 110 70 - 145

NEtFOSE 320 322 ng/L 101 70 - 135

HFPO-DA (GenX) 128 127 ng/L 99 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

121 148 ng/L 122 65 - 145

PFMBA 64.0 69.8 ng/L 109 60 - 150

NFDHA 64.0 65.5 ng/L 102 50 - 150

PFMPA 64.0 76.4 ng/L 119 55 - 140

9Cl-PF3ONS 120 137 ng/L 115 70 - 155

11Cl-PF3OUdS 121 127 ng/L 105 55 - 160

PFEESA 57.1 67.0 ng/L 117 70 - 140

3:3 FTCA 160 174 ng/L 109 65 - 130
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-735177/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

5:3 FTCA 799 883 ng/L 111 70 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

7:3 FTCA 799 817 ng/L 102 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

83

LCS LCS

Qualifier Limits%Recovery

7613C5 PFPeA 40 - 130

7613C5 PFHxA 40 - 130

7613C4 PFHpA 40 - 130

8013C8 PFOA 40 - 130

7413C9 PFNA 40 - 130

7413C6 PFDA 40 - 130

7713C7 PFUnA 30 - 130

5913C2 PFDoA 10 - 130

6613C2 PFTeDA 10 - 130

8313C3 PFBS 40 - 135

8013C3 PFHxS 40 - 130

8213C8 PFOS 40 - 130

7313C8 FOSA 40 - 130

73d3-NMeFOSAA 40 - 170

73d5-NEtFOSAA 25 - 135

68M2-4:2 FTS 40 - 200

70M2-6:2 FTS 40 - 200

69M2-8:2 FTS 40 - 300

7013C3 HFPO-DA 40 - 130

65d7-N-MeFOSE-M 10 - 130

69d9-N-EtFOSE-M 10 - 130

61d5-NEtPFOSA 10 - 130

61d3-NMePFOSA 10 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-735177/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

Perfluorobutanoic acid (PFBA) 12.8 12.6 ng/L 98 70 - 140

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 6.40 6.89 ng/L 108 65 - 135

Perfluorohexanoic acid (PFHxA) 3.20 3.26 ng/L 102 70 - 145

Perfluoroheptanoic acid (PFHpA) 3.20 3.05 ng/L 95 70 - 150

Perfluorooctanoic acid (PFOA) 3.20 3.22 ng/L 101 70 - 150

Perfluorononanoic acid (PFNA) 3.20 3.63 ng/L 113 70 - 150

Perfluorodecanoic acid (PFDA) 3.20 2.99 ng/L 93 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

3.20 3.11 ng/L 97 70 - 145

Perfluorododecanoic acid 

(PFDoA)

3.20 3.75 ng/L 117 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

3.20 3.51 ng/L 110 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

3.20 3.41 ng/L 107 60 - 140
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-735177/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

Perfluorobutanesulfonic acid 

(PFBS)

2.84 2.69 ng/L 95 60 - 145

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanesulfonic acid 

(PFPeS)

3.01 3.06 ng/L 102 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

2.92 2.97 ng/L 102 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

3.05 3.26 ng/L 107 70 - 150

Perfluorooctanesulfonic acid 

(PFOS)

2.98 2.88 ng/L 97 55 - 150

Perfluorononanesulfonic acid 

(PFNS)

3.07 2.97 ng/L 97 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

3.08 2.89 ng/L 94 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

3.10 2.68 ng/L 86 50 - 145

4:2 FTS 12.0 12.5 ng/L 105 70 - 145

6:2 FTS 12.2 13.4 ng/L 110 65 - 155

8:2 FTS 12.3 12.7 ng/L 103 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

3.20 3.41 ng/L 107 70 - 145

NMeFOSA 3.20 2.89 ng/L 90 60 - 150

NEtFOSA 3.20 3.07 ng/L 96 65 - 145

NMeFOSAA 3.20 3.27 ng/L 102 50 - 140

NEtFOSAA 3.20 3.13 ng/L 98 70 - 145

NMeFOSE 32.0 33.6 ng/L 105 70 - 145

NEtFOSE 32.0 33.6 ng/L 105 70 - 135

HFPO-DA (GenX) 12.8 12.5 ng/L 98 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

12.1 14.5 ng/L 119 65 - 145

PFMBA 6.40 6.61 ng/L 103 60 - 150

NFDHA 6.40 6.35 ng/L 99 50 - 150

PFMPA 6.40 6.43 ng/L 100 55 - 140

9Cl-PF3ONS 12.0 13.3 ng/L 112 70 - 155

11Cl-PF3OUdS 12.1 13.3 ng/L 110 55 - 160

PFEESA 5.71 6.18 ng/L 108 70 - 140

3:3 FTCA 16.0 16.2 ng/L 102 65 - 130

5:3 FTCA 79.9 81.0 ng/L 101 70 - 135

7:3 FTCA 79.9 72.0 ng/L 90 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

84

LLCS LLCS

Qualifier Limits%Recovery

8013C5 PFPeA 40 - 130

8313C5 PFHxA 40 - 130

8113C4 PFHpA 40 - 130

8613C8 PFOA 40 - 130

7813C9 PFNA 40 - 130

7513C6 PFDA 40 - 130

8413C7 PFUnA 30 - 130

6713C2 PFDoA 10 - 130

7413C2 PFTeDA 10 - 130
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QC Sample Results
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-735177/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 736673 Prep Batch: 735177

13C3 PFBS 40 - 135

Isotope Dilution

86

LLCS LLCS

Qualifier Limits%Recovery

8113C3 PFHxS 40 - 130

8413C8 PFOS 40 - 130

7613C8 FOSA 40 - 130

72d3-NMeFOSAA 40 - 170

71d5-NEtFOSAA 25 - 135

71M2-4:2 FTS 40 - 200

73M2-6:2 FTS 40 - 200

68M2-8:2 FTS 40 - 300

7313C3 HFPO-DA 40 - 130

71d7-N-MeFOSE-M 10 - 130

73d9-N-EtFOSE-M 10 - 130

67d5-NEtPFOSA 10 - 130

68d3-NMePFOSA 10 - 130

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA

Client Sample ID: CCW-3B-0124Lab Sample ID: 320-108687-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 735099 Prep Batch: 734182

Perfluoropentanesulfonic acid 

(PFPeS) - RA

4.2 2.83 F5 ng/L 38 30

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

13C3 PFHxS - RA 40 - 130

Isotope Dilution

106

DU DU

Qualifier Limits%Recovery
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QC Association Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

LCMS

Prep Batch: 734182

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633320-108687-1 CCW-3A-0124 Total/NA

Water 1633320-108687-1 - RA CCW-3A-0124 Total/NA

Water 1633320-108687-2 CCW-9-3A-0124 Total/NA

Water 1633320-108687-2 - RA CCW-9-3A-0124 Total/NA

Water 1633320-108687-3 CCW-3B-0124 Total/NA

Water 1633320-108687-3 - RA CCW-3B-0124 Total/NA

Water 1633320-108687-4 FIELD BLANK #1-0124 Total/NA

Water 1633320-108687-5 CCW-2C-0124 Total/NA

Water 1633320-108687-5 - RA CCW-2C-0124 Total/NA

Water 1633320-108687-6 CCW-2B-0124 Total/NA

Water 1633320-108687-6 - RA CCW-2B-0124 Total/NA

Water 1633320-108687-7 CCW-2A-0124 Total/NA

Water 1633320-108687-7 - RA CCW-2A-0124 Total/NA

Water 1633320-108687-8 CTMW-17-0124 Total/NA

Water 1633320-108687-9 RINSATE BLANK #1-0124 Total/NA

Water 1633320-108687-10 TRIP SOURCE WATER BLANK #1-0124 Total/NA

Water 1633MB 320-734182/1-A Method Blank Total/NA

Water 1633LCS 320-734182/3-A Lab Control Sample Total/NA

Water 1633LLCS 320-734182/2-A Lab Control Sample Total/NA

Water 1633320-108687-3 DU CCW-3B-0124 Total/NA

Water 1633320-108687-3 DU - RA CCW-3B-0124 Total/NA

Analysis Batch: 734653

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633 734182320-108687-1 CCW-3A-0124 Total/NA

Water 1633 734182320-108687-2 CCW-9-3A-0124 Total/NA

Water 1633 734182320-108687-3 CCW-3B-0124 Total/NA

Water 1633 734182320-108687-4 FIELD BLANK #1-0124 Total/NA

Water 1633 734182320-108687-5 CCW-2C-0124 Total/NA

Water 1633 734182320-108687-6 CCW-2B-0124 Total/NA

Water 1633 734182320-108687-7 CCW-2A-0124 Total/NA

Water 1633 734182320-108687-8 CTMW-17-0124 Total/NA

Water 1633 734182320-108687-9 RINSATE BLANK #1-0124 Total/NA

Water 1633 734182320-108687-10 TRIP SOURCE WATER BLANK #1-0124 Total/NA

Water 1633 734182MB 320-734182/1-A Method Blank Total/NA

Water 1633 734182LCS 320-734182/3-A Lab Control Sample Total/NA

Water 1633 734182LLCS 320-734182/2-A Lab Control Sample Total/NA

Water 1633 734182320-108687-3 DU CCW-3B-0124 Total/NA

Analysis Batch: 735099

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633 734182320-108687-1 - RA CCW-3A-0124 Total/NA

Water 1633 734182320-108687-2 - RA CCW-9-3A-0124 Total/NA

Water 1633 734182320-108687-3 - RA CCW-3B-0124 Total/NA

Water 1633 734182320-108687-5 - RA CCW-2C-0124 Total/NA

Water 1633 734182320-108687-6 - RA CCW-2B-0124 Total/NA

Water 1633 734182320-108687-7 - RA CCW-2A-0124 Total/NA

Water 1633 734182320-108687-3 DU - RA CCW-3B-0124 Total/NA
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QC Association Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

LCMS

Prep Batch: 735177

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633320-108687-1 - RE CCW-3A-0124 Total/NA

Water 1633320-108687-2 - RE CCW-9-3A-0124 Total/NA

Water 1633320-108687-8 - RE CTMW-17-0124 Total/NA

Water 1633MB 320-735177/1-A Method Blank Total/NA

Water 1633LCS 320-735177/3-A Lab Control Sample Total/NA

Water 1633LLCS 320-735177/2-A Lab Control Sample Total/NA

Analysis Batch: 736673

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633 735177320-108687-1 - RE CCW-3A-0124 Total/NA

Water 1633 735177320-108687-2 - RE CCW-9-3A-0124 Total/NA

Water 1633 735177320-108687-8 - RE CTMW-17-0124 Total/NA

Water 1633 735177MB 320-735177/1-A Method Blank Total/NA

Water 1633 735177LCS 320-735177/3-A Lab Control Sample Total/NA

Water 1633 735177LLCS 320-735177/2-A Lab Control Sample Total/NA
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Lab Chronicle
Client: Dalton, Olmsted & Fuglevand, Inc Job ID: 320-108687-1
Project/Site: PFAS, Tacoma WA

Client Sample ID: CCW-3A-0124 Lab Sample ID: 320-108687-1
Matrix: WaterDate Collected: 01/11/24 10:35

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 534.3 mL 5.0 mL

Analysis 1633 1 734653 01/18/24 23:42 EMF EET SACTotal/NA

Prep 1633 RE 735177 01/22/24 04:23 HJA EET SACTotal/NA 50.0 mL 5.0 mL

Analysis 1633 RE 1 736673 01/26/24 16:51 S1M EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 534.3 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 17:47 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: CCW-9-3A-0124 Lab Sample ID: 320-108687-2
Matrix: WaterDate Collected: 01/11/24 10:40

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 548.1 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 00:00 EMF EET SACTotal/NA

Prep 1633 RE 735177 01/22/24 04:23 HJA EET SACTotal/NA 50.0 mL 5.0 mL

Analysis 1633 RE 1 736673 01/26/24 17:09 S1M EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 548.1 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 18:04 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: CCW-3B-0124 Lab Sample ID: 320-108687-3
Matrix: WaterDate Collected: 01/11/24 12:00

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 548.5 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 00:17 EMF EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 548.5 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 18:20 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: FIELD BLANK #1-0124 Lab Sample ID: 320-108687-4
Matrix: WaterDate Collected: 01/11/24 11:15

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 474.7 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 00:52 EMF EET SACTotal/NA

Client Sample ID: CCW-2C-0124 Lab Sample ID: 320-108687-5
Matrix: WaterDate Collected: 01/11/24 13:00

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 554.1 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 01:10 EMF EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 554.1 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 18:53 S1M EET SACTotal/NA 1 mL 1 mL
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Lab Chronicle
Client: Dalton, Olmsted & Fuglevand, Inc Job ID: 320-108687-1
Project/Site: PFAS, Tacoma WA

Client Sample ID: CCW-2B-0124 Lab Sample ID: 320-108687-6
Matrix: WaterDate Collected: 01/11/24 13:55

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 555.3 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 01:28 EMF EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 555.3 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 19:10 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: CCW-2A-0124 Lab Sample ID: 320-108687-7
Matrix: WaterDate Collected: 01/11/24 14:40

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 519.6 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 02:21 EMF EET SACTotal/NA

Prep 1633 RA 734182 01/17/24 11:51 JS EET SACTotal/NA 519.6 mL 5.0 mL

Analysis 1633 RA 1 735099 01/19/24 19:27 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: CTMW-17-0124 Lab Sample ID: 320-108687-8
Matrix: WaterDate Collected: 01/11/24 16:00

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 523.7 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 02:38 EMF EET SACTotal/NA

Prep 1633 RE 735177 01/22/24 04:23 HJA EET SACTotal/NA 50.0 mL 5.0 mL

Analysis 1633 RE 1 736673 01/26/24 17:26 S1M EET SACTotal/NA

Client Sample ID: RINSATE BLANK #1-0124 Lab Sample ID: 320-108687-9
Matrix: WaterDate Collected: 01/11/24 16:30

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 484.9 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 02:56 EMF EET SACTotal/NA

Client Sample ID: TRIP SOURCE WATER BLANK #1-0124 Lab Sample ID: 320-108687-10
Matrix: WaterDate Collected: 01/11/24 09:00

Date Received: 01/13/24 08:05

Prep 1633 JS01/17/24 11:51 EET SAC734182

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 576.3 mL 5.0 mL

Analysis 1633 1 734653 01/19/24 03:13 EMF EET SACTotal/NA

Laboratory References:

EET SAC = Eurofins Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: Dalton, Olmsted & Fuglevand, Inc Job ID: 320-108687-1
Project/Site: PFAS, Tacoma WA

Laboratory: Eurofins Sacramento
The accreditations/certifications listed below are applicable to this report.

Authority Program Identification Number Expiration Date

Washington State C581 05-05-24

Eurofins Sacramento
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Method Summary
Job ID: 320-108687-1Client: Dalton, Olmsted & Fuglevand, Inc

Project/Site: PFAS, Tacoma WA

Method Method Description LaboratoryProtocol

EPA1633 Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 EET SAC

EPA1633 Solid-Phase Extraction (SPE) EET SAC

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

EET SAC = Eurofins Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Sample Summary
Client: Dalton, Olmsted & Fuglevand, Inc Job ID: 320-108687-1
Project/Site: PFAS, Tacoma WA

Lab Sample ID Client Sample ID Matrix Collected Received

320-108687-1 CCW-3A-0124 Water 01/11/24 10:35 01/13/24 08:05

320-108687-2 CCW-9-3A-0124 Water 01/11/24 10:40 01/13/24 08:05

320-108687-3 CCW-3B-0124 Water 01/11/24 12:00 01/13/24 08:05

320-108687-4 FIELD BLANK #1-0124 Water 01/11/24 11:15 01/13/24 08:05

320-108687-5 CCW-2C-0124 Water 01/11/24 13:00 01/13/24 08:05

320-108687-6 CCW-2B-0124 Water 01/11/24 13:55 01/13/24 08:05

320-108687-7 CCW-2A-0124 Water 01/11/24 14:40 01/13/24 08:05

320-108687-8 CTMW-17-0124 Water 01/11/24 16:00 01/13/24 08:05

320-108687-9 RINSATE BLANK #1-0124 Water 01/11/24 16:30 01/13/24 08:05

320-108687-10 TRIP SOURCE WATER BLANK #1-0124 Water 01/11/24 09:00 01/13/24 08:05
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Login Sample Receipt Checklist

Client: Dalton, Olmsted & Fuglevand, Inc Job Number: 320-108687-1

Login Number: 108687

Question Answer Comment

Creator: Medeiros, Ryan M

List Source: Eurofins Sacramento

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

refer to ssrn

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

N/AThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

N/ACooler Temperature is acceptable.

N/ACooler Temperature is recorded.

N/ACOC is present.

N/ACOC is filled out in ink and legible.

N/ACOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

N/AThere are no discrepancies between the containers received and the COC.

N/ASamples are received within Holding Time (excluding tests with immediate 
HTs)

N/ASample containers have legible labels.

N/AContainers are not broken or leaking.

N/ASample collection date/times are provided.

N/AAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

N/AThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

N/ASamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
February 5, 2024 
 
 
 
Carolyn Wise, Project Manager 
Maul Foster Alongi 
1329 N State St, Suite  301 
Bellingham, WA 98225 
 
Dear Ms Wise: 
 
Included is the amended report from the testing of material submitted on December 13, 
2023 from the TWAAFA-Additional GW Sampling M0615.20.012, F&BI 312247 project.  
Per your request, sample ID TWA-9-1223 has been amended to TWA-9-3-1223. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Fiona Bellows 
MFA1229R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 

 
 
 
 
December 29, 2023 
 
 
 
Carolyn Wise, Project Manager 
Maul Foster Alongi 
1329 N State St, Suite  301 
Bellingham, WA 98225 
 
Dear Ms Wise: 
 
Included are the results from the testing of material submitted on December 13, 2023 
from the TWAAFA-Additional GW Sampling M0615.20.012, F&BI 312247 project.  
There are 50 pages included in this report.  Any samples that may remain are 
currently scheduled for disposal in 30 days, or as directed by the Chain of Custody 
document.  If you would like us to return your samples or arrange for long term storage 
at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
MFA1229R.DOC 



 
CASE NARRATIVE 
This case narrative encompasses samples received on December 13, 2023 by Friedman 
& Bruya, Inc. from the Maul Foster Alongi TWAAFA-Additional GW Sampling 
M0615.20.012, F&BI 312247 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Maul Foster Alongi 
312247 -01 TWA-3-1223 
312247 -02 TWA-9-3-1223 
312247 -03 TWA-10D-1223 
312247 -04 TWA-1-1223 
312247 -05 TWA-2-1223 
312247 -06 Field Blank1-1223 
312247 -07 SB-1A-1223 
312247 -08 SB-2A-1223 
312247 -09 Filter Blank1-1223 
312247 -10 TWA-5D-1223 
312247 -11 TWA-6D-1223 
312247 -12 SB-3A-1223 
312247 -13 CTMW-25D-1223 
312247 -14 CTMW-20-1223 
312247 -15 MW-1-1223 
312247 -16 CTMW-15-1223 
 
 
 
All quality control requirements were acceptable. 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-3-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-01 
Date Analyzed: 12/21/23 Data File: 312247-01.220 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.26 
Copper 4.21 
Iron  691 
Manganese  465 
Nickel 10.1 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-9-3-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-02 
Date Analyzed: 12/21/23 Data File: 312247-02.221 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.26 
Copper 3.76 
Iron  681 
Manganese  452 
Nickel 9.66 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-10D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-03 
Date Analyzed: 12/21/23 Data File: 312247-03.222 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
Iron 1,030 
Manganese 42.2 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-10D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-03 x5 
Date Analyzed: 12/22/23 Data File: 312247-03 x5.147 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 10.2 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-04 
Date Analyzed: 12/21/23 Data File: 312247-04.223 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Copper 3.57 
Iron  568 
Manganese 3.57 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-2-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-05 
Date Analyzed: 12/21/23 Data File: 312247-05.224 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 28.6 
Copper 10.2 
Iron  413 
Manganese  347 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: SB-1A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-07 
Date Analyzed: 12/19/23 Data File: 312247-07.273 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.13 
Copper <2.4 
Manganese  141 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: SB-1A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-07 x25 
Date Analyzed: 12/20/23 Data File: 312247-07 x25.165 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 2,220 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: SB-2A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-08 
Date Analyzed: 12/21/23 Data File: 312247-08.225 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.61 
Copper <2.4 
Iron 1,770 
Manganese  510 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Filter Blank1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-09 
Date Analyzed: 12/21/23 Data File: 312247-09.226 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium 1.71 
Copper <2.4 
Iron <50 
Manganese 1.87 
Nickel <1 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-5D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-10 
Date Analyzed: 12/21/23 Data File: 312247-10.227 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper <2.4 
Iron 1,780 
Manganese  181 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-5D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-10 x5 
Date Analyzed: 12/22/23 Data File: 312247-10 x5.148 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.26 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-6D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-11 
Date Analyzed: 12/21/23 Data File: 312247-11.231 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 21.0 
Copper <2.4 
Iron 2,950 
Manganese  753 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: TWA-6D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-11 x5 
Date Analyzed: 12/22/23 Data File: 312247-11 x5.149 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.68 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: SB-3A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-12 
Date Analyzed: 12/21/23 Data File: 312247-12.233 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.89 
Copper <2.4 
Iron 2,600 
Manganese  118 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-25D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-13 
Date Analyzed: 12/21/23 Data File: 312247-13.234 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.71 
Chromium 12.6 
Copper <2.4 
Manganese  263 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-25D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-13 x10 
Date Analyzed: 12/22/23 Data File: 312247-13 x10.150 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 7,560 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-20-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-14 
Date Analyzed: 12/21/23 Data File: 312247-14.235 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.00 
Copper <2.4 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-20-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-14 x10 
Date Analyzed: 12/22/23 Data File: 312247-14 x10.151 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 19,100 
Manganese 1,280 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: MW-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-15 
Date Analyzed: 12/21/23 Data File: 312247-15.236 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.88 
Copper <2.4 
Manganese 69.4 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: MW-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-15 x10 
Date Analyzed: 12/22/23 Data File: 312247-15 x10.155 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 6,960 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-15-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-16 
Date Analyzed: 12/21/23 Data File: 312247-16.237 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.82 
Copper <2.4 
Manganese  246 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: CTMW-15-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-16 x10 
Date Analyzed: 12/22/23 Data File: 312247-16 x10.156 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 8,230 
 



 
Analysis For Dissolved Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Maul Foster Alongi 
Date Received: Not Applicable Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: I3-1003 mb 
Date Analyzed: 12/18/23 Data File: I3-1003 mb.143 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium <1 
Copper <2.4 
Iron <50 
Manganese <1 
Nickel <1 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-3-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-01 
Date Analyzed: 12/21/23 Data File: 312247-01.275 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.72 
Copper 4.50 
Iron  786 
Manganese  445 
Nickel 10.7 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-9-3-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-02 
Date Analyzed: 12/21/23 Data File: 312247-02.276 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.04 
Copper 4.66 
Iron  832 
Manganese  467 
Nickel 10.2 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-10D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-03 
Date Analyzed: 12/21/23 Data File: 312247-03.277 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Copper 4.11 
Iron 1,240 
Manganese 45.7 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-10D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-03 x5 
Date Analyzed: 12/26/23 Data File: 312247-03 x5.053 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 9.03 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-04 
Date Analyzed: 12/21/23 Data File: 312247-04.278 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.37 
Copper 3.88 
Iron 1,850 
Manganese 11.2 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-2-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-05 
Date Analyzed: 12/21/23 Data File: 312247-05.279 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 26.3 
Copper 10.4 
Iron  530 
Manganese  338 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Field Blank1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-06 
Date Analyzed: 12/21/23 Data File: 312247-06.280 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium 1.72 
Copper 3.07 
Iron <50 
Manganese 1.44 
Nickel <1 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: SB-1A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-07 
Date Analyzed: 12/19/23 Data File: 312247-07.276 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.41 
Copper 2.57 
Manganese  147 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: SB-1A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-07 x25 
Date Analyzed: 12/20/23 Data File: 312247-07 x25.166 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 2,720 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: SB-2A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-08 
Date Analyzed: 12/21/23 Data File: 312247-08.281 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.47 
Copper <2.4 
Iron 2,060 
Manganese  528 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-5D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-10 
Date Analyzed: 12/21/23 Data File: 312247-10.282 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.16 
Copper <2.4 
Iron 2,010 
Manganese  182 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: TWA-6D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-11 
Date Analyzed: 12/21/23 Data File: 312247-11.287 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 7.26 
Chromium 24.4 
Copper 2.97 
Iron 3,030 
Manganese  749 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: SB-3A-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-12 
Date Analyzed: 12/21/23 Data File: 312247-12.289 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.80 
Copper <2.4 
Iron 2,940 
Manganese  121 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-25D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-13 
Date Analyzed: 12/21/23 Data File: 312247-13.290 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.33 
Chromium 15.9 
Copper 2.74 
Manganese  299 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-25D-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-13 x10 
Date Analyzed: 12/26/23 Data File: 312247-13 x10.054 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 8,210 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-20-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-14 
Date Analyzed: 12/21/23 Data File: 312247-14.291 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 5.86 
Copper <2.4 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-20-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-14 x10 
Date Analyzed: 12/26/23 Data File: 312247-14 x10.055 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 17,700 
Manganese 1,130 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: MW-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-15 
Date Analyzed: 12/21/23 Data File: 312247-15.292 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 4.22 
Copper 6.59 
Manganese 70.1 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: MW-1-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-15 x10 
Date Analyzed: 12/26/23 Data File: 312247-15 x10.056 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 6,840 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-15-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-16 
Date Analyzed: 12/21/23 Data File: 312247-16.293 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.79 
Copper <2.4 
Manganese  272 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: CTMW-15-1223 Client: Maul Foster Alongi 
Date Received: 12/13/23 Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: 312247-16 x10 
Date Analyzed: 12/26/23 Data File: 312247-16 x10.057 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Iron 7,710 
 



 
Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Maul Foster Alongi 
Date Received: Not Applicable Project: M0615.20.012, F&BI 312247 
Date Extracted: 12/18/23 Lab ID: I3-1004 mb 
Date Analyzed: 12/18/23 Data File: I3-1004 mb.145 
Matrix: Water Instrument: ICPMS2 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Chromium <1 
Copper <2.4 
Iron <50 
Manganese <1 
Nickel <1 
 



  
Date of Report:  12/29/23 
Date Received:  12/13/23 
Project:  TWAAFA-Additional GW Sampling M0615.20.012, F&BI 312247 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312247-07  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 2.13 105 b 104 b 75-125 1 b 
Chromium ug/L (ppb) 20 <1  87  86 75-125 1 
Copper ug/L (ppb) 20 <5  85  85 75-125 0 
Iron ug/L (ppb) 100 2,320 84 b 125 b 75-125 39 b 
Manganese ug/L (ppb) 20 141 84 b 99 b 75-125 16 b 
Nickel ug/L (ppb) 20 3.29  89  88 75-125 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  94 80-120 
Chromium ug/L (ppb) 20  85 80-120 
Copper ug/L (ppb) 20  94 80-120 
Iron ug/L (ppb) 100  100 80-120 
Manganese ug/L (ppb) 20  87 80-120 
Nickel ug/L (ppb) 20  94 80-120 
 
 



 
Date of Report:  12/29/23 
Date Received:  12/13/23 
Project:  TWAAFA-Additional GW Sampling M0615.20.012, F&BI 312247 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  312247-07  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 2.41 105 b 103 b 75-125 2 b 
Chromium ug/L (ppb) 20 <1  86  83 75-125 4 
Copper ug/L (ppb) 20 <5  83  81 75-125 2 
Iron ug/L (ppb) 100 2,950  88 b 0 b 75-125 200 b 
Manganese ug/L (ppb) 20 147 89 b 78 b 75-125 13 b 
Nickel ug/L (ppb) 20 3.28  88  84 75-125 5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  95 80-120 
Chromium ug/L (ppb) 20  89 80-120 
Copper ug/L (ppb) 20  95 80-120 
Iron ug/L (ppb) 100  96 80-120 
Manganese ug/L (ppb) 20  89 80-120 
Nickel ug/L (ppb) 20  97 80-120 
 
 



 

Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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December 21, 2023

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312247
Work Order Number: 2312341

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 16 sample(s) on 12/14/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Dissolved Metals by EPA Method 200.8
Total  Metals by EPA Method 200.8

www.fremontanalytical.com
Revision v1

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910



02/05/2024Date:

Project: 312247
CLIENT: Friedman & Bruya

Work Order: 2312341

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312341-001 TWA-3-1223 12/12/2023 12:40 PM 12/14/2023 10:20 AM
2312341-002 TWA-9-3-1223 12/12/2023 12:40 PM 12/14/2023 10:20 AM
2312341-003 TWA-10D-1223 12/12/2023 12:53 PM 12/14/2023 10:20 AM
2312341-004 TWA-1-1223 12/12/2023 2:15 PM 12/14/2023 10:20 AM
2312341-005 TWA-2-1223 12/12/2023 2:25 PM 12/14/2023 10:20 AM
2312341-006 Field Blank1-1223 12/12/2023 3:50 PM 12/14/2023 10:20 AM
2312341-007 SB-1A-1223 12/12/2023 4:00 PM 12/14/2023 10:20 AM
2312341-008 SB-2A-1223 12/12/2023 4:15 PM 12/14/2023 10:20 AM
2312341-009 Filter Blank1-1223 12/13/2023 8:45 AM 12/14/2023 10:20 AM
2312341-010 TWA-5D-1223 12/13/2023 9:35 AM 12/14/2023 10:20 AM
2312341-011 TWA-6D-1223 12/13/2023 9:45 AM 12/14/2023 10:20 AM
2312341-012 SB-3A-1223 12/13/2023 10:30 AM 12/14/2023 10:20 AM
2312341-013 CTMW-25D-1223 12/13/2023 12:05 PM 12/14/2023 10:20 AM
2312341-014 CTMW-20-1223 12/13/2023 12:10 PM 12/14/2023 10:20 AM
2312341-015 MW-1-1223 12/13/2023 1:15 PM 12/14/2023 10:20 AM
2312341-016 CTMW-15-1223 12/13/2023 1:20 PM 12/14/2023 10:20 AM

Page 2 of 18

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Revision v1



Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Case Narrative
2312341

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

2/5/24- Revised report includes an updated Sample ID for 2312341-002 per client request.

Page 3 of 18Revision v1



12/21/2023

Qualifiers & Acronyms
2312341

Date Reported:
WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Page 4 of 18
Revision v1

www.fremontanalytical.com



Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: TWA-3-1223
Lab ID: 2312341-001 Collection Date: 12/12/2023 12:40:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:07:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:09:00 PM10.0 µg/L 1ND

Client Sample ID: TWA-9-3-1223
Lab ID: 2312341-002 Collection Date: 12/12/2023 12:40:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:09:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:11:00 PM10.0 µg/L 1ND

Client Sample ID: TWA-10D-1223
Lab ID: 2312341-003 Collection Date: 12/12/2023 12:53:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:11:00 AM10.0 µg/L 114.3

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:14:00 PM10.0 µg/L 146.4

Page 5 of 18Revision v1



Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: TWA-1-1223
Lab ID: 2312341-004 Collection Date: 12/12/2023 2:15:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:14:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:16:00 PM10.0 µg/L 114.8

Client Sample ID: TWA-2-1223
Lab ID: 2312341-005 Collection Date: 12/12/2023 2:25:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:16:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:19:00 PM10.0 µg/L 134.1

Client Sample ID: Field Blank1-1223
Lab ID: 2312341-006 Collection Date: 12/12/2023 3:50:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:26:00 PM10.0 µg/L 119.4
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Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: SB-1A-1223
Lab ID: 2312341-007 Collection Date: 12/12/2023 4:00:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 10:50:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:02:00 PM10.0 µg/L 1ND

Client Sample ID: SB-2A-1223
Lab ID: 2312341-008 Collection Date: 12/12/2023 4:15:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:19:00 AM10.0 µg/L 111.1

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:28:00 PM10.0 µg/L 149.9

Client Sample ID: Filter Blank1-1223
Lab ID: 2312341-009 Collection Date: 12/13/2023 8:45:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:21:00 AM10.0 µg/L 117.5
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Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: TWA-5D-1223
Lab ID: 2312341-010 Collection Date: 12/13/2023 9:35:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:24:00 AM10.0 µg/L 111.4

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:31:00 PM10.0 µg/L 119.7

Client Sample ID: TWA-6D-1223
Lab ID: 2312341-011 Collection Date: 12/13/2023 9:45:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:26:00 AM10.0 µg/L 149.9

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:34:00 PM10.0 µg/L 175.6

Client Sample ID: SB-3A-1223
Lab ID: 2312341-012 Collection Date: 12/13/2023 10:30:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:29:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:36:00 PM10.0 µg/L 1ND
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Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: CTMW-25D-1223
Lab ID: 2312341-013 Collection Date: 12/13/2023 12:05:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:36:00 AM10.0 µg/L 159.2

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:38:00 PM10.0 µg/L 188.0

Client Sample ID: CTMW-20-1223
Lab ID: 2312341-014 Collection Date: 12/13/2023 12:10:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:38:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:41:00 PM10.0 µg/L 1ND

Client Sample ID: MW-1-1223
Lab ID: 2312341-015 Collection Date: 12/13/2023 1:15:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:41:00 AM10.0 µg/L 116.6

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:43:00 PM10.0 µg/L 171.1
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Project: 312247
CLIENT: Friedman & Bruya

12/21/2023

Analytical Report
2312341

Date Reported:
Work Order:

Client Sample ID: CTMW-15-1223
Lab ID: 2312341-016 Collection Date: 12/13/2023 1:20:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42413

Aluminum 12/21/2023 11:43:00 AM10.0 µg/L 1ND

Total  Metals by EPA Method 200.8 Analyst: SLLBatch ID:  42396

Aluminum 12/21/2023 1:46:00 PM10.0 µg/L 1ND
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: R88496 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88496

SeqNo: 1848083

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: R88496 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88496

SeqNo: 1848084

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: MB-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88496

SeqNo: 1848085

MBLKSampType:

Aluminum 10.0ND

Sample ID: LCS-42413

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88496

SeqNo: 1848086

LCSSampType:

Aluminum 1,000 90.6 85 11510.0 0906

Sample ID: 2312341-007BDUP

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: SB-1A-1223

RunNo: 88496

SeqNo: 1848088

DUPSampType:

Aluminum 3010.0 0ND
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: 2312341-007BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: SB-1A-1223

RunNo: 88496

SeqNo: 1848089

MSSampType:

Aluminum 1,000 102 50 15010.0 01,020

Sample ID: 2312341-007BMSD

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: SB-1A-1223

RunNo: 88496

SeqNo: 1848090

MSDSampType:

Aluminum 1,000 117 50 150 3010.0 0 1,022 13.21,170

Sample ID: CCV-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848092

CCVSampType:

Aluminum 1,000 99.3 90 11010.0 0993

Sample ID: CCB-42413A

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848093

CCBSampType:

Aluminum 10.0ND

Sample ID: CCV-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848104

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCB-42413B

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848105

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312350-004BMS

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88496

SeqNo: 1848114

MSSampType:

Aluminum 1,000 105 50 15010.0 8.0251,050

Sample ID: CCV-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88496

SeqNo: 1848115

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42413C

Batch ID: 42413 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88496

SeqNo: 1848116

CCBSampType:

Aluminum 10.0ND
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: ICB

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICB

RunNo: 88507

SeqNo: 1848307

ICBSampType:

Aluminum 10.0ND

Sample ID: ICV

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: ICV

RunNo: 88507

SeqNo: 1848308

ICVSampType:

Aluminum 1,500 96.8 90 11010.0 01,450

Sample ID: CCV-42396A

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88507

SeqNo: 1848309

CCVSampType:

Aluminum 1,000 101 90 11010.0 01,010

Sample ID: CCB-42396A

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88507

SeqNo: 1848310

CCBSampType:

Aluminum 10.0ND

Sample ID: MB-42396

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 88507

SeqNo: 1848311

MBLKSampType:

Aluminum 10.0ND
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: LCS-42396

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 88507

SeqNo: 1848274

LCSSampType:

Aluminum 1,000 102 85 11510.0 01,020

Sample ID: 2312341-007AMS

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: SB-1A-1223

RunNo: 88507

SeqNo: 1848276

MSSampType:

Aluminum 1,000 98.6 70 13010.0 7.668993

Sample ID: 2312341-007AMSD

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: SB-1A-1223

RunNo: 88507

SeqNo: 1848277

MSDSampType:

Aluminum 1,000 101 70 130 3010.0 7.668 993.2 2.041,010

Sample ID: CCV-42396B

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88507

SeqNo: 1848283

CCVSampType:

Aluminum 1,000 102 90 11010.0 01,020

Sample ID: CCB-42396B

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88507

SeqNo: 1848284

CCBSampType:

Aluminum 10.0ND
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCV-42396C

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88507

SeqNo: 1848295

CCVSampType:

Aluminum 1,000 99.0 90 11010.0 0990

Sample ID: CCB-42396C

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88507

SeqNo: 1848296

CCBSampType:

Aluminum 10.0ND

Sample ID: 2312338-007CMS

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88507

SeqNo: 1848297

MSSampType:

Aluminum 1,000 126 70 13010.0 553.31,820

Sample ID: 2312338-007CDUP

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/19/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 88507

SeqNo: 1848315

DUPSampType:

Aluminum 3010.0 553.3 1162,090

Sample ID: CCV-42396D

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCV

RunNo: 88507

SeqNo: 1848316

CCVSampType:

Aluminum 1,000 98.6 90 11010.0 0986
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Project: 312247
CLIENT: Friedman & Bruya
Work Order: 2312341 QC SUMMARY REPORT

Total  Metals by EPA Method 200.8

12/21/2023Date:

Sample ID: CCB-42396D

Batch ID: 42396 Analysis Date: 12/21/2023

Prep Date: 12/21/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: CCB

RunNo: 88507

SeqNo: 1848317

CCBSampType:

Aluminum 10.0ND
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Date Received: 12/14/2023 10:20:00 AM

Client Name: FB Work Order Number: 2312341

Sample Log-In Check List

Morgan WilsonLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

5. Were all items received at a temperature of  >2°C to 6°C Yes No NA

6. Sample(s) in proper container(s)? Yes No

7. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

16.

17.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present3.

*

Item # Temp ºC
Sample 5.2
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Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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ANALYTICAL REPORT

PREPARED FOR
Attn: Christian Sifford

Maul Foster & Alongi Inc
1329 North State Street

Suite 301
Bellingham, Washington 98225

Generated 1/23/2024 4:17:50 PM

JOB DESCRIPTION
TWAAFA, M0615.20.012

JOB NUMBER
320-108065-1

See page two for job notes and contact information.

West Sacramento CA 95605
880 Riverside Parkway
Eurofins Sacramento
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Eurofins Sacramento

Eurofins Sacramento is a laboratory within Eurofins Environment Testing Northern California, LLC, a company within Eurofins Environment Testing Group of
Companies

Job Notes
This report may not be reproduced except in full, and with written approval from the laboratory.  The results relate only to the
samples tested.  For questions please contact the Project Manager at the e-mail address or telephone number listed on this
page.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the
methodology, with any exceptions noted. This report shall not be reproduced except in full, without the express written
approval of the laboratory. All questions should be directed to the Eurofins Environment Testing Northern California, LLC
Project Manager.

Authorization

Generated
1/23/2024 4:17:50 PM

Authorized for release by
Micah Smith, Project Manager II
Micah.Smith@et.eurofinsus.com
Designee for
Justinn Gonzales, Project Manager I
Justinn.Gonzales@et.eurofinsus.comJustinn.Gonzales@et.eurofinsus.com
(916)374-4344
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Definitions/Glossary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Qualifiers

LCMS
Qualifier Description

F1 MS and/or MSD recovery exceeds control limits.

Qualifier

I Value is EMPC (estimated maximum possible concentration).

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins Sacramento

Page 4 of 37 1/23/2024

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Job Narrative
320-108065-1

Receipt
The samples were received on 12/14/2023 9:15 AM. Unless otherwise noted below, the samples arrived in good condition, and
where required, properly preserved and on ice. The temperature of the cooler at receipt was 0.5º C.

LCMS
Method 1633: The matrix spike duplicate (MSD) recoveries for preparation batch 320-732202 and analytical batch 320-733325
were outside control limits for one or more analytes. See QC Sample Results for detail. Sample matrix interference and/or non-
homogeneity are suspected because the associated laboratory control sample (LCS) recovery is within acceptance limits.

Method 1633: The "I" qualifier means the transition mass ratio for Perfluorooctanesulfonic acid (PFOS) was outside the established
ratio limits. However, the samples were re-analyzed with concurring result, therefore, the best set of data was reported:
TWA-3-1223 and TWA-9-3-1223.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep
Method 1633: The following samples in preparation batch 320-732202 were observed to have a thin layer of sediment present in
the bottom of the bottle prior to extraction. SB-2A-1223.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Case Narrative
Client: Maul Foster & Alongi Inc Job ID: 320-108065-1
Project: TWAAFA, M0615.20.012

Eurofins Sacramento

Job ID: 320-108065-1 Eurofins Sacramento
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Detection Summary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Client Sample ID: TWA-3-1223 Lab Sample ID: 320-108065-1

Perfluorobutanoic acid (PFBA)

RL

8.2 ng/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA120 1633

Perfluoropentanoic acid (PFPeA) 4.1 ng/L Total/NA143 1633

Perfluorohexanoic acid (PFHxA) 2.0 ng/L Total/NA132 1633

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L Total/NA110 1633

Perfluorooctanoic acid (PFOA) 2.0 ng/L Total/NA125 1633

Perfluorobutanesulfonic acid (PFBS) 2.0 ng/L Total/NA175 1633

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L Total/NA16.3 1633

Perfluorooctanesulfonic acid (PFOS) 2.0 ng/L Total/NA116 I 1633

Perfluorononanoic acid (PFNA) - RA 2.0 ng/L Total/NA12.1 1633

Client Sample ID: TWA-9-3-1223 Lab Sample ID: 320-108065-2

Perfluorobutanoic acid (PFBA)

RL

8.2 ng/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA119 1633

Perfluoropentanoic acid (PFPeA) 4.1 ng/L Total/NA143 1633

Perfluorohexanoic acid (PFHxA) 2.1 ng/L Total/NA129 1633

Perfluoroheptanoic acid (PFHpA) 2.1 ng/L Total/NA19.7 1633

Perfluorooctanoic acid (PFOA) 2.1 ng/L Total/NA125 1633

Perfluorononanoic acid (PFNA) 2.1 ng/L Total/NA12.6 1633

Perfluorobutanesulfonic acid (PFBS) 2.1 ng/L Total/NA181 1633

Perfluorohexanesulfonic acid (PFHxS) 2.1 ng/L Total/NA16.3 1633

Perfluorooctanesulfonic acid (PFOS) 2.1 ng/L Total/NA118 I 1633

Client Sample ID: Rinsate Blank1-1223 Lab Sample ID: 320-108065-3

 No Detections.

Client Sample ID: Field Blank1-1223 Lab Sample ID: 320-108065-4

 No Detections.

Client Sample ID: SB-2A-1223 Lab Sample ID: 320-108065-5

Perfluorobutanoic acid (PFBA)

RL

8.1 ng/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA123 1633

Perfluorooctanoic acid (PFOA) 2.0 ng/L Total/NA14.1 1633

Client Sample ID: Rinsate Blank2-1223 Lab Sample ID: 320-108065-6

 No Detections.

Client Sample ID: Trip Blank1-1223 Lab Sample ID: 320-108065-7

 No Detections.

Eurofins Sacramento

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-1Client Sample ID: TWA-3-1223
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

20 8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.1 ng/L 01/09/24 11:44 01/13/24 23:50 143Perfluoropentanoic acid (PFPeA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 132Perfluorohexanoic acid (PFHxA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 110Perfluoroheptanoic acid (PFHpA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 125Perfluorooctanoic acid (PFOA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorodecanoic acid (PFDA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluoroundecanoic acid (PFUnA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorododecanoic acid (PFDoA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorotridecanoic acid (PFTrDA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorotetradecanoic acid (PFTeA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 175Perfluorobutanesulfonic acid 
(PFBS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 16.3Perfluorohexanesulfonic acid 
(PFHxS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 116 IPerfluorooctanesulfonic acid 
(PFOS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorononanesulfonic acid (PFNS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorodecanesulfonic acid (PFDS)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorododecanesulfonic acid 

(PFDoS)

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND4:2 FTS

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND6:2 FTS

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND8:2 FTS

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPerfluorooctanesulfonamide (FOSA)

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNMeFOSA

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNEtFOSA

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNMeFOSAA

2.0 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNEtFOSAA

20 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNMeFOSE

20 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNEtFOSE

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1NDHFPO-DA (GenX)

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.1 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPFMBA

4.1 ng/L 01/09/24 11:44 01/13/24 23:50 1NDNFDHA

4.1 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPFMPA

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND9Cl-PF3ONS

8.2 ng/L 01/09/24 11:44 01/13/24 23:50 1ND11Cl-PF3OUdS

4.1 ng/L 01/09/24 11:44 01/13/24 23:50 1NDPFEESA

10 ng/L 01/09/24 11:44 01/13/24 23:50 1ND3:3 FTCA

51 ng/L 01/09/24 11:44 01/13/24 23:50 1ND5:3 FTCA

51 ng/L 01/09/24 11:44 01/13/24 23:50 1ND7:3 FTCA

13C4 PFBA 85 5 - 130 01/09/24 11:44 01/13/24 23:50 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 84 01/09/24 11:44 01/13/24 23:50 140 - 130

13C5 PFHxA 86 01/09/24 11:44 01/13/24 23:50 140 - 130

13C4 PFHpA 89 01/09/24 11:44 01/13/24 23:50 140 - 130

Eurofins Sacramento
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-1Client Sample ID: TWA-3-1223
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

13C8 PFOA 85 40 - 130 01/09/24 11:44 01/13/24 23:50 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C9 PFNA 93 01/09/24 11:44 01/13/24 23:50 140 - 130

13C6 PFDA 82 01/09/24 11:44 01/13/24 23:50 140 - 130

13C7 PFUnA 73 01/09/24 11:44 01/13/24 23:50 130 - 130

13C2 PFDoA 60 01/09/24 11:44 01/13/24 23:50 110 - 130

13C2 PFTeDA 43 01/09/24 11:44 01/13/24 23:50 110 - 130

13C3 PFBS 98 01/09/24 11:44 01/13/24 23:50 140 - 135

13C3 PFHxS 86 01/09/24 11:44 01/13/24 23:50 140 - 130

13C8 PFOS 83 01/09/24 11:44 01/13/24 23:50 140 - 130

13C8 FOSA 85 01/09/24 11:44 01/13/24 23:50 140 - 130

d3-NMeFOSAA 82 01/09/24 11:44 01/13/24 23:50 140 - 170

d5-NEtFOSAA 71 01/09/24 11:44 01/13/24 23:50 125 - 135

M2-4:2 FTS 107 01/09/24 11:44 01/13/24 23:50 140 - 200

M2-6:2 FTS 92 01/09/24 11:44 01/13/24 23:50 140 - 200

M2-8:2 FTS 80 01/09/24 11:44 01/13/24 23:50 140 - 300

13C3 HFPO-DA 78 01/09/24 11:44 01/13/24 23:50 140 - 130

d7-N-MeFOSE-M 43 01/09/24 11:44 01/13/24 23:50 110 - 130

d9-N-EtFOSE-M 32 01/09/24 11:44 01/13/24 23:50 110 - 130

d5-NEtPFOSA 54 01/09/24 11:44 01/13/24 23:50 110 - 130

d3-NMePFOSA 57 01/09/24 11:44 01/13/24 23:50 110 - 130

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 - RA
RL

2.1 2.0 ng/L 01/09/24 11:44 01/15/24 16:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorononanoic acid (PFNA)

13C9 PFNA 92 40 - 130 01/09/24 11:44 01/15/24 16:42 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 320-108065-2Client Sample ID: TWA-9-3-1223
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

19 8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.1 ng/L 01/09/24 11:44 01/14/24 00:08 143Perfluoropentanoic acid (PFPeA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 129Perfluorohexanoic acid (PFHxA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 19.7Perfluoroheptanoic acid (PFHpA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 125Perfluorooctanoic acid (PFOA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 12.6Perfluorononanoic acid (PFNA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorodecanoic acid (PFDA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluoroundecanoic acid (PFUnA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorododecanoic acid (PFDoA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorotridecanoic acid (PFTrDA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorotetradecanoic acid (PFTeA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 181Perfluorobutanesulfonic acid 
(PFBS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 16.3Perfluorohexanesulfonic acid 
(PFHxS)

Eurofins Sacramento
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-2Client Sample ID: TWA-9-3-1223
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoroheptanesulfonic acid 

(PFHpS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 118 IPerfluorooctanesulfonic acid 
(PFOS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorononanesulfonic acid (PFNS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorodecanesulfonic acid (PFDS)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorododecanesulfonic acid 

(PFDoS)

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND4:2 FTS

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND6:2 FTS

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND8:2 FTS

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPerfluorooctanesulfonamide (FOSA)

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNMeFOSA

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNEtFOSA

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNMeFOSAA

2.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNEtFOSAA

21 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNMeFOSE

21 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNEtFOSE

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1NDHFPO-DA (GenX)

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPFMBA

4.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDNFDHA

4.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPFMPA

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND9Cl-PF3ONS

8.2 ng/L 01/09/24 11:44 01/14/24 00:08 1ND11Cl-PF3OUdS

4.1 ng/L 01/09/24 11:44 01/14/24 00:08 1NDPFEESA

10 ng/L 01/09/24 11:44 01/14/24 00:08 1ND3:3 FTCA

51 ng/L 01/09/24 11:44 01/14/24 00:08 1ND5:3 FTCA

51 ng/L 01/09/24 11:44 01/14/24 00:08 1ND7:3 FTCA

13C4 PFBA 85 5 - 130 01/09/24 11:44 01/14/24 00:08 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 81 01/09/24 11:44 01/14/24 00:08 140 - 130

13C5 PFHxA 84 01/09/24 11:44 01/14/24 00:08 140 - 130

13C4 PFHpA 86 01/09/24 11:44 01/14/24 00:08 140 - 130

13C8 PFOA 83 01/09/24 11:44 01/14/24 00:08 140 - 130

13C9 PFNA 89 01/09/24 11:44 01/14/24 00:08 140 - 130

13C6 PFDA 78 01/09/24 11:44 01/14/24 00:08 140 - 130

13C7 PFUnA 67 01/09/24 11:44 01/14/24 00:08 130 - 130

13C2 PFDoA 52 01/09/24 11:44 01/14/24 00:08 110 - 130

13C2 PFTeDA 32 01/09/24 11:44 01/14/24 00:08 110 - 130

13C3 PFBS 91 01/09/24 11:44 01/14/24 00:08 140 - 135

13C3 PFHxS 78 01/09/24 11:44 01/14/24 00:08 140 - 130

13C8 PFOS 73 01/09/24 11:44 01/14/24 00:08 140 - 130

13C8 FOSA 84 01/09/24 11:44 01/14/24 00:08 140 - 130

d3-NMeFOSAA 79 01/09/24 11:44 01/14/24 00:08 140 - 170

d5-NEtFOSAA 66 01/09/24 11:44 01/14/24 00:08 125 - 135

M2-4:2 FTS 109 01/09/24 11:44 01/14/24 00:08 140 - 200

M2-6:2 FTS 91 01/09/24 11:44 01/14/24 00:08 140 - 200

M2-8:2 FTS 75 01/09/24 11:44 01/14/24 00:08 140 - 300
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-2Client Sample ID: TWA-9-3-1223
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

13C3 HFPO-DA 75 40 - 130 01/09/24 11:44 01/14/24 00:08 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

d7-N-MeFOSE-M 30 01/09/24 11:44 01/14/24 00:08 110 - 130

d9-N-EtFOSE-M 18 01/09/24 11:44 01/14/24 00:08 110 - 130

d5-NEtPFOSA 50 01/09/24 11:44 01/14/24 00:08 110 - 130

d3-NMePFOSA 52 01/09/24 11:44 01/14/24 00:08 110 - 130

Lab Sample ID: 320-108065-3Client Sample ID: Rinsate Blank1-1223
Matrix: WaterDate Collected: 12/12/23 13:15

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

ND 7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.7 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluoropentanoic acid (PFPeA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorohexanoic acid (PFHxA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluoroheptanoic acid (PFHpA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorooctanoic acid (PFOA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorononanoic acid (PFNA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorodecanoic acid (PFDA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluoroundecanoic acid (PFUnA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorododecanoic acid (PFDoA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorotridecanoic acid (PFTrDA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorotetradecanoic acid (PFTeA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorobutanesulfonic acid (PFBS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluoropentanesulfonic acid 

(PFPeS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorohexanesulfonic acid (PFHxS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorooctanesulfonic acid (PFOS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorononanesulfonic acid (PFNS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorodecanesulfonic acid (PFDS)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1ND4:2 FTS

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1ND6:2 FTS

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1ND8:2 FTS

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPerfluorooctanesulfonamide (FOSA)

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNMeFOSA

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNEtFOSA

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNMeFOSAA

1.9 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNEtFOSAA

19 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNMeFOSE

19 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNEtFOSE

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1NDHFPO-DA (GenX)

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.7 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPFMBA

3.7 ng/L 01/09/24 11:44 01/14/24 00:26 1NDNFDHA

3.7 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPFMPA

7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1ND9Cl-PF3ONS

Eurofins Sacramento

Page 10 of 37 1/23/2024

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-3Client Sample ID: Rinsate Blank1-1223
Matrix: WaterDate Collected: 12/12/23 13:15

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 7.5 ng/L 01/09/24 11:44 01/14/24 00:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11Cl-PF3OUdS

3.7 ng/L 01/09/24 11:44 01/14/24 00:26 1NDPFEESA

9.4 ng/L 01/09/24 11:44 01/14/24 00:26 1ND3:3 FTCA

47 ng/L 01/09/24 11:44 01/14/24 00:26 1ND5:3 FTCA

47 ng/L 01/09/24 11:44 01/14/24 00:26 1ND7:3 FTCA

13C4 PFBA 84 5 - 130 01/09/24 11:44 01/14/24 00:26 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 86 01/09/24 11:44 01/14/24 00:26 140 - 130

13C5 PFHxA 80 01/09/24 11:44 01/14/24 00:26 140 - 130

13C4 PFHpA 85 01/09/24 11:44 01/14/24 00:26 140 - 130

13C8 PFOA 86 01/09/24 11:44 01/14/24 00:26 140 - 130

13C9 PFNA 85 01/09/24 11:44 01/14/24 00:26 140 - 130

13C6 PFDA 83 01/09/24 11:44 01/14/24 00:26 140 - 130

13C7 PFUnA 89 01/09/24 11:44 01/14/24 00:26 130 - 130

13C2 PFDoA 77 01/09/24 11:44 01/14/24 00:26 110 - 130

13C2 PFTeDA 78 01/09/24 11:44 01/14/24 00:26 110 - 130

13C3 PFBS 87 01/09/24 11:44 01/14/24 00:26 140 - 135

13C3 PFHxS 87 01/09/24 11:44 01/14/24 00:26 140 - 130

13C8 PFOS 85 01/09/24 11:44 01/14/24 00:26 140 - 130

13C8 FOSA 85 01/09/24 11:44 01/14/24 00:26 140 - 130

d3-NMeFOSAA 93 01/09/24 11:44 01/14/24 00:26 140 - 170

d5-NEtFOSAA 81 01/09/24 11:44 01/14/24 00:26 125 - 135

M2-4:2 FTS 78 01/09/24 11:44 01/14/24 00:26 140 - 200

M2-6:2 FTS 81 01/09/24 11:44 01/14/24 00:26 140 - 200

M2-8:2 FTS 80 01/09/24 11:44 01/14/24 00:26 140 - 300

13C3 HFPO-DA 77 01/09/24 11:44 01/14/24 00:26 140 - 130

d7-N-MeFOSE-M 75 01/09/24 11:44 01/14/24 00:26 110 - 130

d9-N-EtFOSE-M 73 01/09/24 11:44 01/14/24 00:26 110 - 130

d5-NEtPFOSA 74 01/09/24 11:44 01/14/24 00:26 110 - 130

d3-NMePFOSA 66 01/09/24 11:44 01/14/24 00:26 110 - 130

Lab Sample ID: 320-108065-4Client Sample ID: Field Blank1-1223
Matrix: WaterDate Collected: 12/12/23 15:50

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

ND 8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluoropentanoic acid (PFPeA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorohexanoic acid (PFHxA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluoroheptanoic acid (PFHpA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorooctanoic acid (PFOA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorononanoic acid (PFNA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorodecanoic acid (PFDA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluoroundecanoic acid (PFUnA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorododecanoic acid (PFDoA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorotridecanoic acid (PFTrDA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorotetradecanoic acid (PFTeA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorobutanesulfonic acid (PFBS)
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-4Client Sample ID: Field Blank1-1223
Matrix: WaterDate Collected: 12/12/23 15:50

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluoropentanesulfonic acid 

(PFPeS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorohexanesulfonic acid (PFHxS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorooctanesulfonic acid (PFOS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorononanesulfonic acid (PFNS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorodecanesulfonic acid (PFDS)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorododecanesulfonic acid 

(PFDoS)

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND4:2 FTS

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND6:2 FTS

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND8:2 FTS

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPerfluorooctanesulfonamide (FOSA)

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNMeFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNEtFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNMeFOSAA

2.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNEtFOSAA

20 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNMeFOSE

20 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNEtFOSE

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDHFPO-DA (GenX)

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPFMBA

4.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDNFDHA

4.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPFMPA

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND9Cl-PF3ONS

8.0 ng/L 01/09/24 11:44 01/14/24 00:43 1ND11Cl-PF3OUdS

4.0 ng/L 01/09/24 11:44 01/14/24 00:43 1NDPFEESA

9.9 ng/L 01/09/24 11:44 01/14/24 00:43 1ND3:3 FTCA

50 ng/L 01/09/24 11:44 01/14/24 00:43 1ND5:3 FTCA

50 ng/L 01/09/24 11:44 01/14/24 00:43 1ND7:3 FTCA

13C4 PFBA 92 5 - 130 01/09/24 11:44 01/14/24 00:43 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 91 01/09/24 11:44 01/14/24 00:43 140 - 130

13C5 PFHxA 90 01/09/24 11:44 01/14/24 00:43 140 - 130

13C4 PFHpA 98 01/09/24 11:44 01/14/24 00:43 140 - 130

13C8 PFOA 92 01/09/24 11:44 01/14/24 00:43 140 - 130

13C9 PFNA 90 01/09/24 11:44 01/14/24 00:43 140 - 130

13C6 PFDA 94 01/09/24 11:44 01/14/24 00:43 140 - 130

13C7 PFUnA 86 01/09/24 11:44 01/14/24 00:43 130 - 130

13C2 PFDoA 66 01/09/24 11:44 01/14/24 00:43 110 - 130

13C2 PFTeDA 67 01/09/24 11:44 01/14/24 00:43 110 - 130

13C3 PFBS 95 01/09/24 11:44 01/14/24 00:43 140 - 135

13C3 PFHxS 92 01/09/24 11:44 01/14/24 00:43 140 - 130

13C8 PFOS 94 01/09/24 11:44 01/14/24 00:43 140 - 130

13C8 FOSA 90 01/09/24 11:44 01/14/24 00:43 140 - 130

d3-NMeFOSAA 95 01/09/24 11:44 01/14/24 00:43 140 - 170

d5-NEtFOSAA 85 01/09/24 11:44 01/14/24 00:43 125 - 135

M2-4:2 FTS 92 01/09/24 11:44 01/14/24 00:43 140 - 200
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-4Client Sample ID: Field Blank1-1223
Matrix: WaterDate Collected: 12/12/23 15:50

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

M2-6:2 FTS 91 40 - 200 01/09/24 11:44 01/14/24 00:43 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 84 01/09/24 11:44 01/14/24 00:43 140 - 300

13C3 HFPO-DA 82 01/09/24 11:44 01/14/24 00:43 140 - 130

d7-N-MeFOSE-M 76 01/09/24 11:44 01/14/24 00:43 110 - 130

d9-N-EtFOSE-M 70 01/09/24 11:44 01/14/24 00:43 110 - 130

d5-NEtPFOSA 74 01/09/24 11:44 01/14/24 00:43 110 - 130

d3-NMePFOSA 69 01/09/24 11:44 01/14/24 00:43 110 - 130

Lab Sample ID: 320-108065-5Client Sample ID: SB-2A-1223
Matrix: WaterDate Collected: 12/12/23 16:15

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

23 8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

4.1 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluoropentanoic acid (PFPeA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1ND F1Perfluorohexanoic acid (PFHxA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluoroheptanoic acid (PFHpA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 14.1Perfluorooctanoic acid (PFOA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorononanoic acid (PFNA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorodecanoic acid (PFDA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluoroundecanoic acid (PFUnA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorododecanoic acid (PFDoA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorotridecanoic acid (PFTrDA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorotetradecanoic acid (PFTeA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorobutanesulfonic acid (PFBS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorohexanesulfonic acid (PFHxS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorooctanesulfonic acid (PFOS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorononanesulfonic acid (PFNS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorodecanesulfonic acid (PFDS)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1ND F1Perfluorododecanesulfonic acid 

(PFDoS)

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND4:2 FTS

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND6:2 FTS

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND8:2 FTS

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPerfluorooctanesulfonamide (FOSA)

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNMeFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNEtFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNMeFOSAA

2.0 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNEtFOSAA

20 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNMeFOSE

20 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNEtFOSE

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1NDHFPO-DA (GenX)

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

4.1 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPFMBA

4.1 ng/L 01/09/24 11:44 01/14/24 01:01 1NDNFDHA
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-5Client Sample ID: SB-2A-1223
Matrix: WaterDate Collected: 12/12/23 16:15

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 4.1 ng/L 01/09/24 11:44 01/14/24 01:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

PFMPA

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND9Cl-PF3ONS

8.1 ng/L 01/09/24 11:44 01/14/24 01:01 1ND11Cl-PF3OUdS

4.1 ng/L 01/09/24 11:44 01/14/24 01:01 1NDPFEESA

10 ng/L 01/09/24 11:44 01/14/24 01:01 1ND3:3 FTCA

51 ng/L 01/09/24 11:44 01/14/24 01:01 1ND5:3 FTCA

51 ng/L 01/09/24 11:44 01/14/24 01:01 1ND7:3 FTCA

13C4 PFBA 87 5 - 130 01/09/24 11:44 01/14/24 01:01 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 85 01/09/24 11:44 01/14/24 01:01 140 - 130

13C5 PFHxA 87 01/09/24 11:44 01/14/24 01:01 140 - 130

13C4 PFHpA 88 01/09/24 11:44 01/14/24 01:01 140 - 130

13C8 PFOA 88 01/09/24 11:44 01/14/24 01:01 140 - 130

13C9 PFNA 89 01/09/24 11:44 01/14/24 01:01 140 - 130

13C6 PFDA 78 01/09/24 11:44 01/14/24 01:01 140 - 130

13C7 PFUnA 74 01/09/24 11:44 01/14/24 01:01 130 - 130

13C2 PFDoA 60 01/09/24 11:44 01/14/24 01:01 110 - 130

13C2 PFTeDA 43 01/09/24 11:44 01/14/24 01:01 110 - 130

13C3 PFBS 101 01/09/24 11:44 01/14/24 01:01 140 - 135

13C3 PFHxS 83 01/09/24 11:44 01/14/24 01:01 140 - 130

13C8 PFOS 79 01/09/24 11:44 01/14/24 01:01 140 - 130

13C8 FOSA 80 01/09/24 11:44 01/14/24 01:01 140 - 130

d3-NMeFOSAA 85 01/09/24 11:44 01/14/24 01:01 140 - 170

d5-NEtFOSAA 70 01/09/24 11:44 01/14/24 01:01 125 - 135

M2-4:2 FTS 89 01/09/24 11:44 01/14/24 01:01 140 - 200

M2-6:2 FTS 84 01/09/24 11:44 01/14/24 01:01 140 - 200

M2-8:2 FTS 80 01/09/24 11:44 01/14/24 01:01 140 - 300

13C3 HFPO-DA 77 01/09/24 11:44 01/14/24 01:01 140 - 130

d7-N-MeFOSE-M 49 01/09/24 11:44 01/14/24 01:01 110 - 130

d9-N-EtFOSE-M 39 01/09/24 11:44 01/14/24 01:01 110 - 130

d5-NEtPFOSA 57 01/09/24 11:44 01/14/24 01:01 110 - 130

d3-NMePFOSA 55 01/09/24 11:44 01/14/24 01:01 110 - 130

Lab Sample ID: 320-108065-6Client Sample ID: Rinsate Blank2-1223
Matrix: WaterDate Collected: 12/12/23 16:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

ND 7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluoropentanoic acid (PFPeA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorohexanoic acid (PFHxA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluoroheptanoic acid (PFHpA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorooctanoic acid (PFOA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorononanoic acid (PFNA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorodecanoic acid (PFDA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluoroundecanoic acid (PFUnA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorododecanoic acid (PFDoA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorotridecanoic acid (PFTrDA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorotetradecanoic acid (PFTeA)
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-6Client Sample ID: Rinsate Blank2-1223
Matrix: WaterDate Collected: 12/12/23 16:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanesulfonic acid (PFBS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluoropentanesulfonic acid 

(PFPeS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorohexanesulfonic acid (PFHxS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorooctanesulfonic acid (PFOS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorononanesulfonic acid (PFNS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorodecanesulfonic acid (PFDS)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorododecanesulfonic acid 

(PFDoS)

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND4:2 FTS

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND6:2 FTS

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND8:2 FTS

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPerfluorooctanesulfonamide (FOSA)

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNMeFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNEtFOSA

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNMeFOSAA

2.0 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNEtFOSAA

20 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNMeFOSE

20 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNEtFOSE

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDHFPO-DA (GenX)

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPFMBA

3.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDNFDHA

3.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPFMPA

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND9Cl-PF3ONS

7.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND11Cl-PF3OUdS

3.9 ng/L 01/09/24 11:44 01/14/24 02:29 1NDPFEESA

9.9 ng/L 01/09/24 11:44 01/14/24 02:29 1ND3:3 FTCA

49 ng/L 01/09/24 11:44 01/14/24 02:29 1ND5:3 FTCA

49 ng/L 01/09/24 11:44 01/14/24 02:29 1ND7:3 FTCA

13C4 PFBA 86 5 - 130 01/09/24 11:44 01/14/24 02:29 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 88 01/09/24 11:44 01/14/24 02:29 140 - 130

13C5 PFHxA 84 01/09/24 11:44 01/14/24 02:29 140 - 130

13C4 PFHpA 88 01/09/24 11:44 01/14/24 02:29 140 - 130

13C8 PFOA 89 01/09/24 11:44 01/14/24 02:29 140 - 130

13C9 PFNA 88 01/09/24 11:44 01/14/24 02:29 140 - 130

13C6 PFDA 85 01/09/24 11:44 01/14/24 02:29 140 - 130

13C7 PFUnA 88 01/09/24 11:44 01/14/24 02:29 130 - 130

13C2 PFDoA 78 01/09/24 11:44 01/14/24 02:29 110 - 130

13C2 PFTeDA 78 01/09/24 11:44 01/14/24 02:29 110 - 130

13C3 PFBS 87 01/09/24 11:44 01/14/24 02:29 140 - 135

13C3 PFHxS 86 01/09/24 11:44 01/14/24 02:29 140 - 130

13C8 PFOS 90 01/09/24 11:44 01/14/24 02:29 140 - 130

13C8 FOSA 85 01/09/24 11:44 01/14/24 02:29 140 - 130

d3-NMeFOSAA 91 01/09/24 11:44 01/14/24 02:29 140 - 170

d5-NEtFOSAA 84 01/09/24 11:44 01/14/24 02:29 125 - 135
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-6Client Sample ID: Rinsate Blank2-1223
Matrix: WaterDate Collected: 12/12/23 16:40

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

M2-4:2 FTS 87 40 - 200 01/09/24 11:44 01/14/24 02:29 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-6:2 FTS 86 01/09/24 11:44 01/14/24 02:29 140 - 200

M2-8:2 FTS 83 01/09/24 11:44 01/14/24 02:29 140 - 300

13C3 HFPO-DA 75 01/09/24 11:44 01/14/24 02:29 140 - 130

d7-N-MeFOSE-M 76 01/09/24 11:44 01/14/24 02:29 110 - 130

d9-N-EtFOSE-M 71 01/09/24 11:44 01/14/24 02:29 110 - 130

d5-NEtPFOSA 78 01/09/24 11:44 01/14/24 02:29 110 - 130

d3-NMePFOSA 73 01/09/24 11:44 01/14/24 02:29 110 - 130

Lab Sample ID: 320-108065-7Client Sample ID: Trip Blank1-1223
Matrix: WaterDate Collected: 12/12/23 12:00

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
RL

ND 6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Perfluorobutanoic acid (PFBA)

3.4 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluoropentanoic acid (PFPeA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorohexanoic acid (PFHxA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluoroheptanoic acid (PFHpA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorooctanoic acid (PFOA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorononanoic acid (PFNA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorodecanoic acid (PFDA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluoroundecanoic acid (PFUnA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorododecanoic acid (PFDoA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorotridecanoic acid (PFTrDA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorotetradecanoic acid (PFTeA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorobutanesulfonic acid (PFBS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluoropentanesulfonic acid 

(PFPeS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorohexanesulfonic acid (PFHxS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluoroheptanesulfonic acid 

(PFHpS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorooctanesulfonic acid (PFOS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorononanesulfonic acid (PFNS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorodecanesulfonic acid (PFDS)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorododecanesulfonic acid 

(PFDoS)

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND4:2 FTS

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND6:2 FTS

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND8:2 FTS

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPerfluorooctanesulfonamide (FOSA)

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNMeFOSA

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNEtFOSA

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNMeFOSAA

1.7 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNEtFOSAA

17 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNMeFOSE

17 ng/L 01/09/24 11:44 01/14/24 02:47 1NDNEtFOSE

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1NDHFPO-DA (GenX)

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND4,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

3.4 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPFMBA
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Client Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Lab Sample ID: 320-108065-7Client Sample ID: Trip Blank1-1223
Matrix: WaterDate Collected: 12/12/23 12:00

Date Received: 12/14/23 09:15

Method: EPA 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)
RL

ND 3.4 ng/L 01/09/24 11:44 01/14/24 02:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

NFDHA

3.4 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPFMPA

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND9Cl-PF3ONS

6.9 ng/L 01/09/24 11:44 01/14/24 02:47 1ND11Cl-PF3OUdS

3.4 ng/L 01/09/24 11:44 01/14/24 02:47 1NDPFEESA

8.6 ng/L 01/09/24 11:44 01/14/24 02:47 1ND3:3 FTCA

43 ng/L 01/09/24 11:44 01/14/24 02:47 1ND5:3 FTCA

43 ng/L 01/09/24 11:44 01/14/24 02:47 1ND7:3 FTCA

13C4 PFBA 86 5 - 130 01/09/24 11:44 01/14/24 02:47 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 87 01/09/24 11:44 01/14/24 02:47 140 - 130

13C5 PFHxA 80 01/09/24 11:44 01/14/24 02:47 140 - 130

13C4 PFHpA 83 01/09/24 11:44 01/14/24 02:47 140 - 130

13C8 PFOA 87 01/09/24 11:44 01/14/24 02:47 140 - 130

13C9 PFNA 87 01/09/24 11:44 01/14/24 02:47 140 - 130

13C6 PFDA 84 01/09/24 11:44 01/14/24 02:47 140 - 130

13C7 PFUnA 79 01/09/24 11:44 01/14/24 02:47 130 - 130

13C2 PFDoA 68 01/09/24 11:44 01/14/24 02:47 110 - 130

13C2 PFTeDA 73 01/09/24 11:44 01/14/24 02:47 110 - 130

13C3 PFBS 87 01/09/24 11:44 01/14/24 02:47 140 - 135

13C3 PFHxS 85 01/09/24 11:44 01/14/24 02:47 140 - 130

13C8 PFOS 85 01/09/24 11:44 01/14/24 02:47 140 - 130

13C8 FOSA 82 01/09/24 11:44 01/14/24 02:47 140 - 130

d3-NMeFOSAA 82 01/09/24 11:44 01/14/24 02:47 140 - 170

d5-NEtFOSAA 75 01/09/24 11:44 01/14/24 02:47 125 - 135

M2-4:2 FTS 85 01/09/24 11:44 01/14/24 02:47 140 - 200

M2-6:2 FTS 86 01/09/24 11:44 01/14/24 02:47 140 - 200

M2-8:2 FTS 80 01/09/24 11:44 01/14/24 02:47 140 - 300

13C3 HFPO-DA 77 01/09/24 11:44 01/14/24 02:47 140 - 130

d7-N-MeFOSE-M 77 01/09/24 11:44 01/14/24 02:47 110 - 130

d9-N-EtFOSE-M 75 01/09/24 11:44 01/14/24 02:47 110 - 130

d5-NEtPFOSA 74 01/09/24 11:44 01/14/24 02:47 110 - 130

d3-NMePFOSA 66 01/09/24 11:44 01/14/24 02:47 110 - 130
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Isotope Dilution Summary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (5-130) (40-130) (40-130) (40-130) (40-130) (40-130) (40-130) (30-130)

PFBA PFPeA 13C5PHA C4PFHA C8PFOA C9PFNA C6PFDA 13C7PUA

85 84 86 89 85 93 82 73320-108065-1

Percent Isotope Dilution Recovery (Acceptance Limits)

TWA-3-1223

92320-108065-1 - RA TWA-3-1223

85 81 84 8386 89 78 67320-108065-2 TWA-9-3-1223

84 86 80 8685 85 83 89320-108065-3 Rinsate Blank1-1223

92 91 90 9298 90 94 86320-108065-4 Field Blank1-1223

87 85 87 8888 89 78 74320-108065-5 SB-2A-1223

86 87 84 8588 88 82 80320-108065-5 MS SB-2A-1223

86 84 82 8486 85 87 76320-108065-5 MSD SB-2A-1223

86 88 84 8988 88 85 88320-108065-6 Rinsate Blank2-1223

86 87 80 8783 87 84 79320-108065-7 Trip Blank1-1223

83 82 80 8481 86 81 72LCS 320-732202/3-A Lab Control Sample

84 88 85 8585 88 87 89LLCS 320-732202/2-A Lab Control Sample

86 88 82 8888 86 88 86MB 320-732202/1-A Method Blank

Lab Sample ID Client Sample ID (10-130) (10-130) (40-135) (40-130) (40-130) (40-130) (40-170) (25-135)

PFDoA PFTDA C3PFBS C3PFHS C8PFOS PFOSA d3NMFOS d5NEFOS

60 43 98 86 83 85 82 71320-108065-1

Percent Isotope Dilution Recovery (Acceptance Limits)

TWA-3-1223

320-108065-1 - RA TWA-3-1223

52 32 91 7378 84 79 66320-108065-2 TWA-9-3-1223

77 78 87 8587 85 93 81320-108065-3 Rinsate Blank1-1223

66 67 95 9492 90 95 85320-108065-4 Field Blank1-1223

60 43 101 7983 80 85 70320-108065-5 SB-2A-1223

68 58 100 8986 84 90 80320-108065-5 MS SB-2A-1223

59 45 99 8389 83 84 74320-108065-5 MSD SB-2A-1223

78 78 87 9086 85 91 84320-108065-6 Rinsate Blank2-1223

68 73 87 8585 82 82 75320-108065-7 Trip Blank1-1223

65 64 84 8582 79 85 74LCS 320-732202/3-A Lab Control Sample

81 83 91 8891 85 88 80LLCS 320-732202/2-A Lab Control Sample

78 80 87 8490 82 86 76MB 320-732202/1-A Method Blank

Lab Sample ID Client Sample ID (40-200) (40-200) (40-300) (40-130) (10-130) (10-130) (10-130) (10-130)

M242FTS M262FTS M282FTS HFPODA NMFM NEFM d5NPFSA d3NMFSA

107 92 80 78 43 32 54 57320-108065-1

Percent Isotope Dilution Recovery (Acceptance Limits)

TWA-3-1223

320-108065-1 - RA TWA-3-1223

109 91 75 3075 18 50 52320-108065-2 TWA-9-3-1223

78 81 80 7577 73 74 66320-108065-3 Rinsate Blank1-1223

92 91 84 7682 70 74 69320-108065-4 Field Blank1-1223

89 84 80 4977 39 57 55320-108065-5 SB-2A-1223

100 78 78 6076 51 68 66320-108065-5 MS SB-2A-1223

104 83 79 5572 46 63 64320-108065-5 MSD SB-2A-1223

87 86 83 7675 71 78 73320-108065-6 Rinsate Blank2-1223

85 86 80 7777 75 74 66320-108065-7 Trip Blank1-1223

71 73 74 6471 59 69 65LCS 320-732202/3-A Lab Control Sample

79 80 83 7577 75 73 69LLCS 320-732202/2-A Lab Control Sample

77 78 81 7178 69 67 62MB 320-732202/1-A Method Blank

Surrogate Legend

PFBA = 13C4 PFBA

PFPeA = 13C5 PFPeA
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Isotope Dilution Summary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012
13C5PHA = 13C5 PFHxA

C4PFHA = 13C4 PFHpA

C8PFOA = 13C8 PFOA

C9PFNA = 13C9 PFNA

C6PFDA = 13C6 PFDA

13C7PUA = 13C7 PFUnA

PFDoA = 13C2 PFDoA

PFTDA = 13C2 PFTeDA

C3PFBS = 13C3 PFBS

C3PFHS = 13C3 PFHxS

C8PFOS = 13C8 PFOS

PFOSA = 13C8 FOSA

d3NMFOS = d3-NMeFOSAA

d5NEFOS = d5-NEtFOSAA

M242FTS = M2-4:2 FTS

M262FTS = M2-6:2 FTS

M282FTS = M2-8:2 FTS

HFPODA = 13C3 HFPO-DA

NMFM = d7-N-MeFOSE-M

NEFM = d9-N-EtFOSE-M

d5NPFSA = d5-NEtPFOSA

d3NMFSA = d3-NMePFOSA
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24

Client Sample ID: Method BlankLab Sample ID: MB 320-732202/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

RL

Perfluorobutanoic acid (PFBA) ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 4.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluoropentanoic acid (PFPeA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorohexanoic acid (PFHxA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluoroheptanoic acid (PFHpA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorooctanoic acid (PFOA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorononanoic acid (PFNA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorodecanoic acid (PFDA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluoroundecanoic acid (PFUnA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorododecanoic acid (PFDoA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorotridecanoic acid (PFTrDA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorotetradecanoic acid (PFTeA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorobutanesulfonic acid (PFBS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluoropentanesulfonic acid 

(PFPeS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorohexanesulfonic acid (PFHxS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluoroheptanesulfonic acid 

(PFHpS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorooctanesulfonic acid (PFOS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorononanesulfonic acid (PFNS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorodecanesulfonic acid (PFDS)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorododecanesulfonic acid 

(PFDoS)

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 14:2 FTS

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 16:2 FTS

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 18:2 FTS

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1Perfluorooctanesulfonamide (FOSA)

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1NMeFOSA

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1NEtFOSA

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1NMeFOSAA

ND 2.0 ng/L 01/09/24 11:44 01/13/24 22:58 1NEtFOSAA

ND 20 ng/L 01/09/24 11:44 01/13/24 22:58 1NMeFOSE

ND 20 ng/L 01/09/24 11:44 01/13/24 22:58 1NEtFOSE

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 1HFPO-DA (GenX)

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 14,8-Dioxa-3H-perfluorononanoic acid 

(ADONA)

ND 4.0 ng/L 01/09/24 11:44 01/13/24 22:58 1PFMBA

ND 4.0 ng/L 01/09/24 11:44 01/13/24 22:58 1NFDHA

ND 4.0 ng/L 01/09/24 11:44 01/13/24 22:58 1PFMPA

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 19Cl-PF3ONS

ND 8.0 ng/L 01/09/24 11:44 01/13/24 22:58 111Cl-PF3OUdS

ND 4.0 ng/L 01/09/24 11:44 01/13/24 22:58 1PFEESA

ND 10 ng/L 01/09/24 11:44 01/13/24 22:58 13:3 FTCA

ND 50 ng/L 01/09/24 11:44 01/13/24 22:58 15:3 FTCA

ND 50 ng/L 01/09/24 11:44 01/13/24 22:58 17:3 FTCA

13C4 PFBA 86 5 - 130 01/13/24 22:58 1

MB MB

Isotope Dilution

01/09/24 11:44

Dil FacPrepared AnalyzedQualifier Limits%Recovery

88 01/09/24 11:44 01/13/24 22:58 113C5 PFPeA 40 - 130

82 01/09/24 11:44 01/13/24 22:58 113C5 PFHxA 40 - 130
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 320-732202/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

13C4 PFHpA 88 40 - 130 01/13/24 22:58 1

MB MB

Isotope Dilution

01/09/24 11:44

Dil FacPrepared AnalyzedQualifier Limits%Recovery

88 01/09/24 11:44 01/13/24 22:58 113C8 PFOA 40 - 130

86 01/09/24 11:44 01/13/24 22:58 113C9 PFNA 40 - 130

88 01/09/24 11:44 01/13/24 22:58 113C6 PFDA 40 - 130

86 01/09/24 11:44 01/13/24 22:58 113C7 PFUnA 30 - 130

78 01/09/24 11:44 01/13/24 22:58 113C2 PFDoA 10 - 130

80 01/09/24 11:44 01/13/24 22:58 113C2 PFTeDA 10 - 130

87 01/09/24 11:44 01/13/24 22:58 113C3 PFBS 40 - 135

90 01/09/24 11:44 01/13/24 22:58 113C3 PFHxS 40 - 130

84 01/09/24 11:44 01/13/24 22:58 113C8 PFOS 40 - 130

82 01/09/24 11:44 01/13/24 22:58 113C8 FOSA 40 - 130

86 01/09/24 11:44 01/13/24 22:58 1d3-NMeFOSAA 40 - 170

76 01/09/24 11:44 01/13/24 22:58 1d5-NEtFOSAA 25 - 135

77 01/09/24 11:44 01/13/24 22:58 1M2-4:2 FTS 40 - 200

78 01/09/24 11:44 01/13/24 22:58 1M2-6:2 FTS 40 - 200

81 01/09/24 11:44 01/13/24 22:58 1M2-8:2 FTS 40 - 300

78 01/09/24 11:44 01/13/24 22:58 113C3 HFPO-DA 40 - 130

71 01/09/24 11:44 01/13/24 22:58 1d7-N-MeFOSE-M 10 - 130

69 01/09/24 11:44 01/13/24 22:58 1d9-N-EtFOSE-M 10 - 130

67 01/09/24 11:44 01/13/24 22:58 1d5-NEtPFOSA 10 - 130

62 01/09/24 11:44 01/13/24 22:58 1d3-NMePFOSA 10 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-732202/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorobutanoic acid (PFBA) 128 128 ng/L 100 70 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 64.0 64.8 ng/L 101 65 - 135

Perfluorohexanoic acid (PFHxA) 32.0 32.9 ng/L 103 70 - 145

Perfluoroheptanoic acid (PFHpA) 32.0 32.2 ng/L 101 70 - 150

Perfluorooctanoic acid (PFOA) 32.0 31.9 ng/L 100 70 - 150

Perfluorononanoic acid (PFNA) 32.0 31.6 ng/L 99 70 - 150

Perfluorodecanoic acid (PFDA) 32.0 29.1 ng/L 91 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

32.0 34.1 ng/L 107 70 - 145

Perfluorododecanoic acid 

(PFDoA)

32.0 32.6 ng/L 102 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

32.0 28.5 ng/L 89 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

32.0 27.8 ng/L 87 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

28.4 27.3 ng/L 96 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

30.1 30.2 ng/L 100 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

29.2 27.4 ng/L 94 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

30.5 29.3 ng/L 96 70 - 150
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-732202/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorooctanesulfonic acid 

(PFOS)

29.8 30.4 ng/L 102 55 - 150

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluorononanesulfonic acid 

(PFNS)

30.7 28.4 ng/L 92 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

30.8 28.5 ng/L 92 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

31.0 23.1 ng/L 74 50 - 145

4:2 FTS 120 121 ng/L 101 70 - 145

6:2 FTS 122 120 ng/L 98 65 - 155

8:2 FTS 123 129 ng/L 105 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

32.0 32.2 ng/L 101 70 - 145

NMeFOSA 32.0 31.8 ng/L 99 60 - 150

NEtFOSA 32.0 30.8 ng/L 96 65 - 145

NMeFOSAA 32.0 31.8 ng/L 100 50 - 140

NEtFOSAA 32.0 33.3 ng/L 104 70 - 145

NMeFOSE 320 323 ng/L 101 70 - 145

NEtFOSE 320 335 ng/L 105 70 - 135

HFPO-DA (GenX) 128 123 ng/L 96 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

121 134 ng/L 111 65 - 145

PFMBA 64.0 63.6 ng/L 99 60 - 150

NFDHA 64.0 66.8 ng/L 104 50 - 150

PFMPA 64.0 61.8 ng/L 96 55 - 140

9Cl-PF3ONS 120 136 ng/L 114 70 - 155

11Cl-PF3OUdS 121 127 ng/L 105 55 - 160

PFEESA 57.1 59.9 ng/L 105 70 - 140

3:3 FTCA 160 145 ng/L 91 65 - 130

5:3 FTCA 799 779 ng/L 98 70 - 135

7:3 FTCA 799 771 ng/L 97 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

83

LCS LCS

Qualifier Limits%Recovery

8213C5 PFPeA 40 - 130

8013C5 PFHxA 40 - 130

8113C4 PFHpA 40 - 130

8413C8 PFOA 40 - 130

8613C9 PFNA 40 - 130

8113C6 PFDA 40 - 130

7213C7 PFUnA 30 - 130

6513C2 PFDoA 10 - 130

6413C2 PFTeDA 10 - 130

8413C3 PFBS 40 - 135

8213C3 PFHxS 40 - 130

8513C8 PFOS 40 - 130

7913C8 FOSA 40 - 130

85d3-NMeFOSAA 40 - 170

74d5-NEtFOSAA 25 - 135

71M2-4:2 FTS 40 - 200
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-732202/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

M2-6:2 FTS 40 - 200

Isotope Dilution

73

LCS LCS

Qualifier Limits%Recovery

74M2-8:2 FTS 40 - 300

7113C3 HFPO-DA 40 - 130

64d7-N-MeFOSE-M 10 - 130

59d9-N-EtFOSE-M 10 - 130

69d5-NEtPFOSA 10 - 130

65d3-NMePFOSA 10 - 130

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-732202/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorobutanoic acid (PFBA) 12.8 12.4 ng/L 97 70 - 140

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

Perfluoropentanoic acid (PFPeA) 6.40 6.08 ng/L 95 65 - 135

Perfluorohexanoic acid (PFHxA) 3.20 3.21 ng/L 100 70 - 145

Perfluoroheptanoic acid (PFHpA) 3.20 3.14 ng/L 98 70 - 150

Perfluorooctanoic acid (PFOA) 3.20 3.19 ng/L 100 70 - 150

Perfluorononanoic acid (PFNA) 3.20 2.92 ng/L 91 70 - 150

Perfluorodecanoic acid (PFDA) 3.20 2.79 ng/L 87 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

3.20 3.32 ng/L 104 70 - 145

Perfluorododecanoic acid 

(PFDoA)

3.20 3.09 ng/L 96 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

3.20 2.95 ng/L 92 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

3.20 2.75 ng/L 86 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

2.84 2.88 ng/L 101 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

3.01 2.70 ng/L 90 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

2.92 2.85 ng/L 98 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

3.05 2.57 ng/L 84 70 - 150

Perfluorooctanesulfonic acid 

(PFOS)

2.98 2.73 ng/L 92 55 - 150

Perfluorononanesulfonic acid 

(PFNS)

3.07 2.78 ng/L 91 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

3.08 2.88 ng/L 93 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

3.10 2.57 ng/L 83 50 - 145

4:2 FTS 12.0 12.1 ng/L 101 70 - 145

6:2 FTS 12.2 12.3 ng/L 101 65 - 155

8:2 FTS 12.3 12.9 ng/L 105 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

3.20 3.01 ng/L 94 70 - 145

NMeFOSA 3.20 2.91 ng/L 91 60 - 150

NEtFOSA 3.20 2.80 ng/L 88 65 - 145

NMeFOSAA 3.20 2.95 ng/L 92 50 - 140
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LLCS 320-732202/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

NEtFOSAA 3.20 3.04 ng/L 95 70 - 145

Analyte

LLCS LLCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec

Limits

NMeFOSE 32.0 31.7 ng/L 99 70 - 145

NEtFOSE 32.0 30.9 ng/L 96 70 - 135

HFPO-DA (GenX) 12.8 12.3 ng/L 96 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

12.1 13.1 ng/L 108 65 - 145

PFMBA 6.40 6.05 ng/L 94 60 - 150

NFDHA 6.40 6.28 ng/L 98 50 - 150

PFMPA 6.40 5.83 ng/L 91 55 - 140

9Cl-PF3ONS 12.0 13.0 ng/L 109 70 - 155

11Cl-PF3OUdS 12.1 12.9 ng/L 107 55 - 160

PFEESA 5.71 5.71 ng/L 100 70 - 140

3:3 FTCA 16.0 13.4 ng/L 84 65 - 130

5:3 FTCA 79.9 75.4 ng/L 94 70 - 135

7:3 FTCA 79.9 74.8 ng/L 94 50 - 145

13C4 PFBA 5 - 130

Isotope Dilution

84

LLCS LLCS

Qualifier Limits%Recovery

8813C5 PFPeA 40 - 130

8513C5 PFHxA 40 - 130

8513C4 PFHpA 40 - 130

8513C8 PFOA 40 - 130

8813C9 PFNA 40 - 130

8713C6 PFDA 40 - 130

8913C7 PFUnA 30 - 130

8113C2 PFDoA 10 - 130

8313C2 PFTeDA 10 - 130

9113C3 PFBS 40 - 135

9113C3 PFHxS 40 - 130

8813C8 PFOS 40 - 130

8513C8 FOSA 40 - 130

88d3-NMeFOSAA 40 - 170

80d5-NEtFOSAA 25 - 135

79M2-4:2 FTS 40 - 200

80M2-6:2 FTS 40 - 200

83M2-8:2 FTS 40 - 300

7713C3 HFPO-DA 40 - 130

75d7-N-MeFOSE-M 10 - 130

75d9-N-EtFOSE-M 10 - 130

73d5-NEtPFOSA 10 - 130

69d3-NMePFOSA 10 - 130

Client Sample ID: SB-2A-1223Lab Sample ID: 320-108065-5 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorobutanoic acid (PFBA) 23 128 151 ng/L 101 70 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec

Limits

Perfluoropentanoic acid (PFPeA) ND 63.9 68.2 ng/L 107 65 - 135
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: SB-2A-1223Lab Sample ID: 320-108065-5 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorohexanoic acid (PFHxA) ND F1 31.9 46.4 ng/L 140 70 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec

Limits

Perfluoroheptanoic acid (PFHpA) ND 31.9 34.0 ng/L 102 70 - 150

Perfluorooctanoic acid (PFOA) 4.1 31.9 37.4 ng/L 104 70 - 150

Perfluorononanoic acid (PFNA) ND 31.9 29.9 ng/L 94 70 - 150

Perfluorodecanoic acid (PFDA) ND 31.9 31.3 ng/L 98 70 - 140

Perfluoroundecanoic acid 

(PFUnA)

ND 31.9 31.7 ng/L 99 70 - 145

Perfluorododecanoic acid 

(PFDoA)

ND 31.9 32.1 ng/L 101 70 - 140

Perfluorotridecanoic acid 

(PFTrDA)

ND 31.9 29.5 ng/L 92 65 - 140

Perfluorotetradecanoic acid 

(PFTeA)

ND 31.9 28.0 ng/L 88 60 - 140

Perfluorobutanesulfonic acid 

(PFBS)

ND 28.4 32.8 ng/L 112 60 - 145

Perfluoropentanesulfonic acid 

(PFPeS)

ND 30.0 32.0 ng/L 107 65 - 140

Perfluorohexanesulfonic acid 

(PFHxS)

ND 29.1 29.1 ng/L 95 65 - 145

Perfluoroheptanesulfonic acid 

(PFHpS)

ND 30.5 27.9 ng/L 92 70 - 150

Perfluorooctanesulfonic acid 

(PFOS)

ND 29.7 28.3 ng/L 90 55 - 150

Perfluorononanesulfonic acid 

(PFNS)

ND 30.7 25.4 ng/L 83 65 - 145

Perfluorodecanesulfonic acid 

(PFDS)

ND 30.8 23.5 ng/L 76 60 - 145

Perfluorododecanesulfonic acid 

(PFDoS)

ND F1 31.0 16.2 ng/L 52 50 - 145

4:2 FTS ND 119 97.2 ng/L 81 70 - 145

6:2 FTS ND 122 133 ng/L 109 65 - 155

8:2 FTS ND 123 136 ng/L 111 60 - 150

Perfluorooctanesulfonamide 

(FOSA)

ND 31.9 31.2 ng/L 98 70 - 145

NMeFOSA ND 31.9 32.1 ng/L 100 60 - 150

NEtFOSA ND 31.9 32.1 ng/L 100 65 - 145

NMeFOSAA ND 31.9 31.1 ng/L 97 50 - 140

NEtFOSAA ND 31.9 33.7 ng/L 105 70 - 145

NMeFOSE ND 319 335 ng/L 105 70 - 145

NEtFOSE ND 319 341 ng/L 107 70 - 135

HFPO-DA (GenX) ND 128 138 ng/L 108 70 - 140

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

ND 121 131 ng/L 109 65 - 145

PFMBA ND 63.9 68.4 ng/L 107 60 - 150

NFDHA ND 63.9 77.1 ng/L 121 50 - 150

PFMPA ND 63.9 59.6 ng/L 93 55 - 140

9Cl-PF3ONS ND 119 123 ng/L 103 70 - 155

11Cl-PF3OUdS ND 121 98.3 ng/L 82 55 - 160

PFEESA ND 57.0 58.1 ng/L 102 70 - 140

3:3 FTCA ND 159 140 ng/L 88 65 - 130

5:3 FTCA ND 797 781 ng/L 98 70 - 135

7:3 FTCA ND 797 786 ng/L 99 50 - 145
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

13C4 PFBA 5 - 130

Isotope Dilution

86

MS MS

Qualifier Limits%Recovery

8713C5 PFPeA 40 - 130

8413C5 PFHxA 40 - 130

8813C4 PFHpA 40 - 130

8513C8 PFOA 40 - 130

8813C9 PFNA 40 - 130

8213C6 PFDA 40 - 130

8013C7 PFUnA 30 - 130

6813C2 PFDoA 10 - 130

5813C2 PFTeDA 10 - 130

10013C3 PFBS 40 - 135

8613C3 PFHxS 40 - 130

8913C8 PFOS 40 - 130

8413C8 FOSA 40 - 130

90d3-NMeFOSAA 40 - 170

80d5-NEtFOSAA 25 - 135

100M2-4:2 FTS 40 - 200

78M2-6:2 FTS 40 - 200

78M2-8:2 FTS 40 - 300

7613C3 HFPO-DA 40 - 130

60d7-N-MeFOSE-M 10 - 130

51d9-N-EtFOSE-M 10 - 130

68d5-NEtPFOSA 10 - 130

66d3-NMePFOSA 10 - 130

Client Sample ID: SB-2A-1223Lab Sample ID: 320-108065-5 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorobutanoic acid (PFBA) 23 132 158 ng/L 102 70 - 140 4 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec

Limits LimitRPD

RPD

Perfluoropentanoic acid (PFPeA) ND 66.0 71.2 ng/L 108 65 - 135 4 30

Perfluorohexanoic acid (PFHxA) ND F1 33.0 51.1 F1 ng/L 150 70 - 145 10 30

Perfluoroheptanoic acid (PFHpA) ND 33.0 34.1 ng/L 99 70 - 150 0 30

Perfluorooctanoic acid (PFOA) 4.1 33.0 36.8 ng/L 99 70 - 150 2 30

Perfluorononanoic acid (PFNA) ND 33.0 32.1 ng/L 97 70 - 150 7 30

Perfluorodecanoic acid (PFDA) ND 33.0 30.7 ng/L 93 70 - 140 2 30

Perfluoroundecanoic acid 

(PFUnA)

ND 33.0 32.0 ng/L 97 70 - 145 1 30

Perfluorododecanoic acid 

(PFDoA)

ND 33.0 36.3 ng/L 110 70 - 140 12 30

Perfluorotridecanoic acid 

(PFTrDA)

ND 33.0 32.1 ng/L 97 65 - 140 8 30

Perfluorotetradecanoic acid 

(PFTeA)

ND 33.0 31.4 ng/L 95 60 - 140 11 30

Perfluorobutanesulfonic acid 

(PFBS)

ND 29.3 34.5 ng/L 114 60 - 145 5 30

Perfluoropentanesulfonic acid 

(PFPeS)

ND 31.0 31.9 ng/L 103 65 - 140 0 30

Perfluorohexanesulfonic acid 

(PFHxS)

ND 30.1 29.5 ng/L 93 65 - 145 1 30

Perfluoroheptanesulfonic acid 

(PFHpS)

ND 31.5 29.1 ng/L 92 70 - 150 4 30
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: SB-2A-1223Lab Sample ID: 320-108065-5 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

Perfluorooctanesulfonic acid 

(PFOS)

ND 30.7 31.1 ng/L 96 55 - 150 9 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec

Limits LimitRPD

RPD

Perfluorononanesulfonic acid 

(PFNS)

ND 31.7 27.4 ng/L 86 65 - 145 8 30

Perfluorodecanesulfonic acid 

(PFDS)

ND 31.8 24.0 ng/L 75 60 - 145 2 30

Perfluorododecanesulfonic acid 

(PFDoS)

ND F1 32.0 13.9 F1 ng/L 43 50 - 145 15 30

4:2 FTS ND 123 99.4 ng/L 81 70 - 145 2 30

6:2 FTS ND 126 126 ng/L 100 65 - 155 5 30

8:2 FTS ND 127 129 ng/L 102 60 - 150 5 30

Perfluorooctanesulfonamide 

(FOSA)

ND 33.0 33.0 ng/L 100 70 - 145 6 30

NMeFOSA ND 33.0 35.3 ng/L 107 60 - 150 10 30

NEtFOSA ND 33.0 34.5 ng/L 104 65 - 145 7 30

NMeFOSAA ND 33.0 32.1 ng/L 97 50 - 140 3 30

NEtFOSAA ND 33.0 35.8 ng/L 108 70 - 145 6 30

NMeFOSE ND 330 338 ng/L 102 70 - 145 1 30

NEtFOSE ND 330 342 ng/L 104 70 - 135 0 30

HFPO-DA (GenX) ND 132 140 ng/L 106 70 - 140 2 30

4,8-Dioxa-3H-perfluorononanoic 

acid (ADONA)

ND 125 143 ng/L 114 65 - 145 8 30

PFMBA ND 66.0 69.2 ng/L 105 60 - 150 1 30

NFDHA ND 66.0 75.5 ng/L 114 50 - 150 2 30

PFMPA ND 66.0 61.1 ng/L 93 55 - 140 3 30

9Cl-PF3ONS ND 123 132 ng/L 107 70 - 155 7 30

11Cl-PF3OUdS ND 125 96.2 ng/L 77 55 - 160 2 30

PFEESA ND 58.9 60.1 ng/L 102 70 - 140 3 30

3:3 FTCA ND 165 144 ng/L 87 65 - 130 3 30

5:3 FTCA ND 824 791 ng/L 96 70 - 135 1 30

7:3 FTCA ND 824 803 ng/L 97 50 - 145 2 30

13C4 PFBA 5 - 130

Isotope Dilution

86

MSD MSD

Qualifier Limits%Recovery

8413C5 PFPeA 40 - 130

8213C5 PFHxA 40 - 130

8613C4 PFHpA 40 - 130

8413C8 PFOA 40 - 130

8513C9 PFNA 40 - 130

8713C6 PFDA 40 - 130

7613C7 PFUnA 30 - 130

5913C2 PFDoA 10 - 130

4513C2 PFTeDA 10 - 130

9913C3 PFBS 40 - 135

8913C3 PFHxS 40 - 130

8313C8 PFOS 40 - 130

8313C8 FOSA 40 - 130

84d3-NMeFOSAA 40 - 170

74d5-NEtFOSAA 25 - 135

104M2-4:2 FTS 40 - 200
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QC Sample Results
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method: 1633 - Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 (Continued)

Client Sample ID: SB-2A-1223Lab Sample ID: 320-108065-5 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 733325 Prep Batch: 732202

M2-6:2 FTS 40 - 200

Isotope Dilution

83

MSD MSD

Qualifier Limits%Recovery

79M2-8:2 FTS 40 - 300

7213C3 HFPO-DA 40 - 130

55d7-N-MeFOSE-M 10 - 130

46d9-N-EtFOSE-M 10 - 130

63d5-NEtPFOSA 10 - 130

64d3-NMePFOSA 10 - 130
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QC Association Summary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

LCMS

Prep Batch: 732202

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633320-108065-1 TWA-3-1223 Total/NA

Water 1633320-108065-1 - RA TWA-3-1223 Total/NA

Water 1633320-108065-2 TWA-9-3-1223 Total/NA

Water 1633320-108065-3 Rinsate Blank1-1223 Total/NA

Water 1633320-108065-4 Field Blank1-1223 Total/NA

Water 1633320-108065-5 SB-2A-1223 Total/NA

Water 1633320-108065-6 Rinsate Blank2-1223 Total/NA

Water 1633320-108065-7 Trip Blank1-1223 Total/NA

Water 1633MB 320-732202/1-A Method Blank Total/NA

Water 1633LCS 320-732202/3-A Lab Control Sample Total/NA

Water 1633LLCS 320-732202/2-A Lab Control Sample Total/NA

Water 1633320-108065-5 MS SB-2A-1223 Total/NA

Water 1633320-108065-5 MSD SB-2A-1223 Total/NA

Analysis Batch: 733325

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633 732202320-108065-1 TWA-3-1223 Total/NA

Water 1633 732202320-108065-2 TWA-9-3-1223 Total/NA

Water 1633 732202320-108065-3 Rinsate Blank1-1223 Total/NA

Water 1633 732202320-108065-4 Field Blank1-1223 Total/NA

Water 1633 732202320-108065-5 SB-2A-1223 Total/NA

Water 1633 732202320-108065-6 Rinsate Blank2-1223 Total/NA

Water 1633 732202320-108065-7 Trip Blank1-1223 Total/NA

Water 1633 732202MB 320-732202/1-A Method Blank Total/NA

Water 1633 732202LCS 320-732202/3-A Lab Control Sample Total/NA

Water 1633 732202LLCS 320-732202/2-A Lab Control Sample Total/NA

Water 1633 732202320-108065-5 MS SB-2A-1223 Total/NA

Water 1633 732202320-108065-5 MSD SB-2A-1223 Total/NA

Analysis Batch: 733755

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1633 732202320-108065-1 - RA TWA-3-1223 Total/NA

Eurofins Sacramento
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Lab Chronicle
Client: Maul Foster & Alongi Inc Job ID: 320-108065-1
Project/Site: TWAAFA, M0615.20.012

Client Sample ID: TWA-3-1223 Lab Sample ID: 320-108065-1
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 489.5 mL 5.0 mL

Analysis 1633 1 733325 01/13/24 23:50 EMF EET SACTotal/NA

Prep 1633 RA 732202 01/09/24 11:44 JS EET SACTotal/NA 489.5 mL 5.0 mL

Analysis 1633 RA 1 733755 01/15/24 16:42 S1M EET SACTotal/NA 1 mL 1 mL

Client Sample ID: TWA-9-3-1223 Lab Sample ID: 320-108065-2
Matrix: WaterDate Collected: 12/12/23 12:40

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 486.9 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 00:08 EMF EET SACTotal/NA

Client Sample ID: Rinsate Blank1-1223 Lab Sample ID: 320-108065-3
Matrix: WaterDate Collected: 12/12/23 13:15

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 533.5 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 00:26 EMF EET SACTotal/NA

Client Sample ID: Field Blank1-1223 Lab Sample ID: 320-108065-4
Matrix: WaterDate Collected: 12/12/23 15:50

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 503.1 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 00:43 EMF EET SACTotal/NA

Client Sample ID: SB-2A-1223 Lab Sample ID: 320-108065-5
Matrix: WaterDate Collected: 12/12/23 16:15

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 492.7 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 01:01 EMF EET SACTotal/NA

Client Sample ID: Rinsate Blank2-1223 Lab Sample ID: 320-108065-6
Matrix: WaterDate Collected: 12/12/23 16:40

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 507.1 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 02:29 EMF EET SACTotal/NA
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Lab Chronicle
Client: Maul Foster & Alongi Inc Job ID: 320-108065-1
Project/Site: TWAAFA, M0615.20.012

Client Sample ID: Trip Blank1-1223 Lab Sample ID: 320-108065-7
Matrix: WaterDate Collected: 12/12/23 12:00

Date Received: 12/14/23 09:15

Prep 1633 JS01/09/24 11:44 EET SAC732202

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 582.2 mL 5.0 mL

Analysis 1633 1 733325 01/14/24 02:47 EMF EET SACTotal/NA

Laboratory References:

EET SAC = Eurofins Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

Eurofins Sacramento
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Accreditation/Certification Summary
Client: Maul Foster & Alongi Inc Job ID: 320-108065-1
Project/Site: TWAAFA, M0615.20.012

Laboratory: Eurofins Sacramento
The accreditations/certifications listed below are applicable to this report.

Authority Program Identification Number Expiration Date

Washington State C581 05-05-24

Eurofins Sacramento
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Method Summary
Job ID: 320-108065-1Client: Maul Foster & Alongi Inc

Project/Site: TWAAFA, M0615.20.012

Method Method Description LaboratoryProtocol

EPA1633 Per- and Polyfluoroalkyl Substances by LC/MS/MS, QSM Table B-24 EET SAC

EPA1633 Solid-Phase Extraction (SPE) EET SAC

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

EET SAC = Eurofins Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

Eurofins Sacramento

Page 33 of 37 1/23/2024

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Sample Summary
Client: Maul Foster & Alongi Inc Job ID: 320-108065-1
Project/Site: TWAAFA, M0615.20.012

Lab Sample ID Client Sample ID Matrix Collected Received

320-108065-1 TWA-3-1223 Water 12/12/23 12:40 12/14/23 09:15

320-108065-2 TWA-9-3-1223 Water 12/12/23 12:40 12/14/23 09:15

320-108065-3 Rinsate Blank1-1223 Water 12/12/23 13:15 12/14/23 09:15

320-108065-4 Field Blank1-1223 Water 12/12/23 15:50 12/14/23 09:15

320-108065-5 SB-2A-1223 Water 12/12/23 16:15 12/14/23 09:15

320-108065-6 Rinsate Blank2-1223 Water 12/12/23 16:40 12/14/23 09:15

320-108065-7 Trip Blank1-1223 Water 12/12/23 12:00 12/14/23 09:15
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Login Sample Receipt Checklist

Client: Maul Foster & Alongi Inc Job Number: 320-108065-1

Login Number: 108065

Question Answer Comment

Creator: Oropeza, Salvador

List Source: Eurofins Sacramento

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

Refer to SSRN

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

N/AThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

N/ACooler Temperature is acceptable.

N/ACooler Temperature is recorded.

N/ACOC is present.

N/ACOC is filled out in ink and legible.

N/ACOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

N/AThere are no discrepancies between the containers received and the COC.

N/ASamples are received within Holding Time (excluding tests with immediate 
HTs)

N/ASample containers have legible labels.

N/AContainers are not broken or leaking.

N/ASample collection date/times are provided.

N/AAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

N/AThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

N/ASamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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