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Executive Summary

Washington River Protection Solutions (WRPS) conducted tests on two types of chemical cartridges for
use in air purifying respirators (APR) to determine the period of time that the cartridges would provide
adequate performance! for APRs used to protect workers when exposed to a mixture of Chemicals of
Potential Concern (COPCs) from vapors emanating from the headspace of tank A-101 on the Hanford
Site. The Occupational Safety and Health Administration (OSHA) identifies cartridge testing as a valid
approach for establishing a cartridge change schedules.[3] Testing is commonly applied in situations
where mixtures of COPCs exist and where other approaches, such as manufacturer recommendations and
modeling, are less reliable. The tests were designed and conducted to ensure measurement and/or control
of the key variables OSHA identified as important to estimate cartridge service life, including
temperature, humidity, COPC concentration, breathing rate, and cartridge adsorption capacity.

Testing was conducted over a period from July 22—-24, 2016, using headspace vapors from Hanford tank
A-101 under static conditions? fed to a respirator cartridge test stand developed by WRPS in collaboration
with HiLine Engineering (Richland, Washington). Multipurpose respirator cartridges, SCOTT 7422-SD1
and 7422-SC1 (SCOTT Safety, Monroe, North Carolina) were assessed on separate days with A-101
headspace vapors. Sample media (sorbent tubes) were used to collect samples of the vapor stream
entering and exiting the respirator cartridge and were subsequently analyzed for COPC concentrations.
Pacific Northwest National Laboratory was tasked with conducting an independent analysis of the
analytical results and making recommendations based on the results for respiratory cartridge performance
and service life. Key conclusions from the assessment of the 59 COPCs in this study are described
below:

e Based on measured cartridge inlet vapor concentrations from tank A-101 headspace, both ammonia
and N-Nitrosodimethylamine (NDMA) exceeded their Occupational Exposure Limits (OEL).® These
measurements were generally consistent with maximum A-101 headspace measurements previously
obtained for these two compounds.

e Ammonia had respirator cartridge outlet concentrations that exceeded 10% of the OEL for both
cartridges tested, indicating breakthrough for each. For the SCOTT 7422-SD1 cartridge, ammonia
appeared to breakthrough above 10% of its OEL after 2 hours. For the SCOTT 7422-SC1 cartridge,
ammonia breakthrough appeared to occur after 8 hours.

L «“Adequate performance” refers to being below the breakthrough criteria used in this analysis. The breakthrough
criteria for this analysis is having sustained cartridge outlet concentrations above 10% of the compound’s OEL. For
some COPCs, an alternate threshold has been applied when necessary due to higher detection limit (DL)/reporting
limit (RL) values for specific compounds. Ultimately, Industrial Hygiene professionals will use these results along
with specific hazard assessments to determine service life, change schedules, and cartridge selection needed to
provide the necessary performance for specific applications in Hanford Tank Farms.

2 These tests were conducted under static conditions absent waste-disturbing activities in the subject tank or tank
farm.

3 OELs accepted for Hanford Tank Farm use are based on OELSs established by a U.S. governmental agency or
national professional organization (e.g., OSHA, National Institute for Occupational Safety and Health, and
American Conference of Governmental Industrial Hygienists), or if no U.S. OEL exists, standard toxicological
practices are applied to develop OELs based on the best available science. The OEL for NDMA was established in
2005 based on the MAK (Maximale Arbeitsplatzkonzentration) Commission standard adopted in Europe.



o Despite respirator inlet measurements for NDMA that were in excess of its OEL, all corresponding
outlet measurements, from both respirator cartridges, were below the analytical DL* for the duration
of the testing (i.e., 16 hours), indicating no evidence of breakthrough. The analytical DL for NDMA
corresponds to ~12% of its OEL.

e The inlet vapor concentration of two additional COPCs—mercury and N-Nitrosodiethylamine—
exceeded 10% of their OEL. These measurements were generally consistent with previously
obtained average and maximum A-101 headspace measurements. The outlet concentrations of
both COPCs were consistently less than their DLs, indicating no breakthrough of the cartridges
during the testing period.

o All inlet and outlet measurements for N-Nitrosomethylethylamine (NMEA) from both respirator
cartridges were below the analytical DL for the duration of the testing (i.e.,16 hours), indicating no
breakthrough for either cartridge. The analytical DL for this COPC corresponds to ~11% of its OEL.

e The inlet vapor concentrations of all other measured COPCs were below 10% of the OEL.
For the majority of COPCs, the inlet vapor concentrations during cartridge testing and average
measurements from historical A-101 headspace sampling were generally consistent. Five additional
COPCs (furan,® 1,3-butadiene, nitrous oxide, acetonitrile, and N-Nitrosomorpholine) have been
previously measured in A-101 headspace at levels above 10% of their respective OELs and above
analytical RLs but did not exceed 10% of the OEL in this study.

Based on the measurements taken for this study, with the exception of ammonia, none of the COPCs
indicated breakthrough behavior above 10% OEL during the 16-hour testing period. Breakthrough of
ammonia for the SCOTTS 7422-SD1 and 7422-SC1 cartridges tested on A-101 headspace vapors
occurred after 2 hours and 8 hours, respectively. However, variations in humidity, temperature, or
cartridge inlet concentration for any COPCs, compared to those measured in the current study, could
impact breakthrough time, especially if OEL thresholds are exceeded. In these circumstances,
additional respirator cartridge evaluations may be necessary to determine proper respiratory protection
requirements.

The Overview of 20162018 Testing of Air-Purifying Respirator Cartridge Performance on Multiple
Hanford Tank Headspaces and Exhausters® provides additional information on the use of the cartridge
testing results for the first 28 cartridge tests with the manufacturers service life models.

4 The term “detection limit” is used here to refer either to an analytical reporting limit or a detection limit. The use
of either an RL or a DL varied among analytical laboratories. An RL (equivalent to a limit of quantification) was
used instead of an analytical method DL by several laboratories for specific COPC analyses. See Appendix C and
Appendix F for additional information on the specific use of RLs or DLs for each COPC.

> Inlet concentrations for furan using the Carbotrap 300 TDU results were significantly higher than documented in
this report though breakthrough was not observed on either cartridge. The inlet maximum using the Volatile
Organic Analyte method was 45.5% of the OEL for the 7422-SD1 cartridge. The re-evaluation of the furans

using the Carbotrap 300 TDU is discussed in Freeman CJ, J Liu, C Clayton, SK Nune, LA Mahoney, CL Bottenus,
TM Brouns, P Humble, and MJ Minette. 2019. Overview of 2016 Through 2018 Testing of Air-Purifying Respirator
Cartridge Performance on Multiple Hanford Tank Headspaces and Exhausters. PNNL-26821 Rev. 1, Pacific
Northwest National Laboratory, Richland, Washington.

6 Freeman CJ, J Liu, C Clayton, SK Nune, LA Mahoney, CL Bottenus, TM Brouns, P Humble, and MJ Minette.
2019. Overview of 2016 Through 2018 Testing of Air-Purifying Respirator Cartridge Performance on Multiple
Hanford Tank Headspaces and Exhausters. PNNL-26821 Rev. 1, Pacific Northwest National Laboratory, Richland,
Washington.



Revision History

Revision
Number  Effective Date Description of Change

0 Initial issue

1 December 2019 This report has been revised to address external peer review comments on the
Rev. 0 report and subsequent test reports from 2016 cartridge testing, and to
correct data reporting errors. The principal changes included:

1. Addressing several external peer review comments including:

a. Referencing the Overview of 2016 Through 2018 Testing of Air-
Purifying Respirator Cartridge Performance on Multiple Hanford
Tank Headspaces and Exhausters (PNNL-26821 Rev. 1),® which
provided additional information on historic COPC source
concentrations and the significance of any differences between
cartridge-testing results and historic maxima.

b. Adding descriptive information to Appendices A, B, and C to provide
additional clarity on the contents and methods applied

c. Clarifying terminology regarding breakthrough time vs. service life
and change-out schedule.

2. A furans analytical methods review was conducted in 2018 (*“Assessment
of the Use of Alternate Furan Measurements for Respirator Cartridge
Performance Determinations” letter report 69802-01). The assessment
recommended the use of the Carbotrap 300 TDU tube analytical results
for furan, 2,5-dihydrofuran, and 2-methylfuran in lieu of the TDU Tenax
TA tube. All of the furan; 2,5-dihydrofuran; and 2-methylfuran results
for the 2016 APR cartridge testing have been re-evaluated and
documented in Appendix F of Freeman et al.;® therefore, values for furan,
2,5-dihydrofuran, and 2-methylfuran have not been updated in this
revision of the report.

3. Inlet concentrations for furan, 2,5-dihydrofuran, and 2-methylfuran using
the Carbotrap 300 results were higher than documented in this report.’
No breakthrough of these furan compounds was observed on either
cartridge tested.

" Only two SD1 influent readings for furan (20.2% and 45.5% of the OEL) were above the reporting limit/detection
limit. All other influent and effluent readings for furan, 2,5-dihydrofuran, and 2-methylfuran using the Carbotrap
300 TDU Volatile Organic Carbon method were below the reporting limit/detection limit..






ALS
APR
CAS
CFR
COPC
DL
EPA

NDEA
NDMA
NIOSH
OEL
OSHA
PNNL
PPM
RL
SCBA
SWIHD
TIC
TWINS
VOC
WHL
WRPS

Acronyms and Abbreviations

ALS Environmental Salt Lake City

Air Purifying Respirator

Chemical Abstracts Service

Code of Federal Regulations

Chemicals Of Potential Concern
Detection Limit

U.S. Environmental Protection Agency
Industrial hygiene
N-Nitrosodiethylamine
N-Nitrosodimethylamine

National Institute for Occupational Safety and Health
Occupational Exposure Limit
Occupational Safety and Health Administration
Pacific Northwest National Laboratory
Parts Per Million

Reporting Limit

Self-Contained Breathing Apparatus
Site-Wide Industrial Hygiene Database
Tentatively Identified Compound

Tank Waste Information Network System
Volatile Organic Compound

222S — Wastren Hanford Laboratory
Washington River Protection Solutions
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1.0 Introduction/Project Description

As the Tank Operations Contractor for U.S. Department of Energy operations at the Hanford site,
Washington River Protection Solutions (WRPS) is responsible for managing highly radioactive wastes
stored in tanks at Hanford. WRPS recently identified the need to test air purifying respirator (APR)
chemical cartridges commonly used at Hanford Tank Farms. The tests were conducted to determine the
period of time that the cartridges would provide adequate performance for APRs used to protect workers
when exposed to a mixture of Chemicals of Potential Concern (COPC) from any vapors exiting
headspaces in the tanks. Occupational Safety and Health Administration (OSHA) Standard 29 Code

of Federal Regulations (CFR) 1910.134(d)(3)(iii)(b)(2) specifies that for protection against gases and
vapors, employers shall implement a change schedule for cartridges, based on objective information or
data, to ensure that change-outs occur before the end of service life.[1-5] The primary function of the
WRPS APR Cartridge Test Program is to obtain objective data to determine service life for the APR
cartridges in use at Hanford Tank Farms. WRPS contracted Pacific Northwest National Laboratory
(PNNL) to analyze the test data and offer an independent analysis and any recommendations. This
report summarizes data analyses of cartridge testing on headspace vapors from the A-101 single-shell
waste tank at Hanford.
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2.0 Regulatory Requirements

2.1 Background on Regulatory Requirements

OSHA Respiratory Protection Standard (29 CFR 1910.134) mandates/requires that 1) employers provide
protective equipment, including respirators, to their employees to protect them against potential exposure
to contaminants at or above documented Occupational Exposure Limits (OELs) and 2) establish cartridge
change-out schedules to ensure cartridges are changed before the end of service life.[1] End of service
life is the time when a respirator cartridge can no longer filter/capture harmful contaminants (i.e., the
cartridge no longer functions effectively).

Protective respirator cartridges are frequently used in workplaces with low contaminant concentrations,
and where respirators provide essential protection for longer periods of time (greater than 2 hours). If
the contaminant concentration in a workplace is high, supplied air respirators or self-contained breathing
apparatuses (SCBA) must be used to provide additional protection. While the use of supplied air
respirators or SCBASs offers more protection, a tradeoff exists, particularly for SCBAs that employ a
large, heavy (approximately 30 pounds), back-mounted compressed air cylinder.[1]

2.2 OSHA-Approved Methods for Determining Cartridge Change-Out
Times

The National Institute of Occupational Safety and Health (NIOSH) certifies organic vapor cartridges
using the criteria in 42 CFR 84, Approval of Respiratory Protective Devices. Still, there is no widely
accepted, standard protocol for performing service-life testing.[4] However, OSHA has identified three
valid approaches for establishing cartridge change-out schedules.[3] These approaches are described
below.

o Conduct experimental tests — Gather available information about the nature of all contaminants
present in the workplace. Obtain breathing rates of workers and estimate worst-case exposures. For
most employers, this approach is the most time consuming, and resources needed to perform these
tests may not be available. If an employer has the resources needed to pursue this approach, it is the
most reliable method of estimating cartridge service life. Concentrations at different points in time
are obtained using actual respirator cartridges exposed to actual or simulated gases to gather service-
life information. A safety factor that includes the assumptions made, variable factors, or conditions
needs to be applied to the service life and used in the respiratory protection program. This approach
is commonly used in situations where mixtures of contaminants are present and can also be used to
validate an existing cartridge change-out schedule.

o Use the manufacture’s recommendation — Once information on airborne contaminants (including
concentrations, temperature, and humidity) has been obtained, contact the manufacturer of the
respirator to be used and provide all the information. Manufacturers should be able to provide the
estimated service life of different cartridges for particular compounds. Manufacturers should also be
able to provide the exact objective information they used to project the service life. Using the
information obtained, service lives are proposed. This approach is not as reliable as conducting
application-specific experiments, and manufacturers may not have all the information for workplace
hazards and user factors. If any safety factor is applied considering all the variable factors, it must be
clearly identified in the respiratory protection program. For complex mixtures such as those present
in the waste storage tanks at Hanford, manufacturer recommendations may be of limited value, and
experimental testing is recommended.
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¢ Use mathematical models — Mathematical models are usually applicable for single contaminant
exposure situations. OSHA and NIOSH have worked over the years with researchers and industrial
partners to develop mathematical models for predicting respirator cartridge service life.[3, 5-11]
OSHA offers guidance on using mathematical models to estimate respirator cartridge service life
based on single components, but the models have not been adopted for mixtures. NIOSH has
developed a computer tool for estimating breakthrough times and service lives of respirator
cartridges. Manufacturers can use those results to make service-life recommendations for their
particular product (canister/cartridge) in multi-gas environments. Two types of mathematical
models are used: 1) predictive models[3, 5-7] and 2) descriptive models.[9] Each model has its
own mathematical basis for its estimations. To estimate the service lives of cartridges, the following
information is needed:

- The number of cartridges used by the respirator

- The mass of the sorbent used in each cartridge

- The carbon micro-pore volume

- The density of the packed bed

- The maximum temperature

- The maximum relative humidity

- The maximum concentration of the contaminants and the work (volumetric flow) rate.

The primary advantages of using mathematical models are that they are relatively inexpensive and results
are obtained quickly. However, estimates provided by models are not as accurate as results obtained from
testing; sometimes a model-estimated service life might be shorter than it needs to be because
assumptions used during calculations were too conservative.

In addition to the methods described above, “rules of thumb” can be allowed as part of the overall
workplace organic vapor assessment for determining a cartridge change-out schedule. Chapter 36 of the
American Industrial Hygiene Association publication, The Occupational Environment: Its Evaluation
and Control and Management, outlines the approach.[12] The “rules of thumb” may not work for every
chemical or situation, but can provide an estimate of cartridge service life. The following are rules of
thumb outlined in the publication:

¢ If the compound’s boiling point is greater than 70°C and the concentration is less than 200 ppm, a
service life of 8 hours at a normal work rate can be expected.

o Service life is inversely proportional to worker breathing rate.

¢ Reducing the concentration of a contaminant by a factor of 10 will increase service life by a factor
of 5.

¢ Relative humidity above 85% will reduce the service life by 50%.

These rules of thumb do not apply in certain situations, including for mixtures of hazardous contaminants
(e.g., Hanford Tank Farm vapors) and inorganic gases such as ammonia, sulfur dioxide, and hydrogen
sulfide; compositions that vary with time and location; and contaminants that undergo continuous
reactions. However, some of the general drivers® can help in interpreting the results obtained from
experimental testing of respirator cartridges.

8 The general drivers (a.k.a., rules of thumb) are applicable to certain compounds, but not to all compounds in a
mixture, such as those in specific Hanford tank mixtures. However, an Industrial Hygiene professional can use
these rules of thumb to support interpretation of results from both experiments and predictions.
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3.0 Description of Testing Program

Based on the OSHA guidance described in the previous section, a sample testing approach was pursued
for quantifying respirator cartridge effectiveness for Hanford tank vapors. WRPS developed a sampling
approach outlined in TFC-PLN-168, “Industrial Hygiene Sampling and Analysis Plan for Respirator
Cartridge Testing,” and “Air Purifying Respirator Cartridge Test Apparatus, RPP-STE-59226."[13,14]

Appendix A provides a description of the respirator cartridge testing setup developed by WRPS and used
for measurements of vapors from the A-101 headspace.[13-15] The test system and methodology were
developed in consultation with recognized subject matter experts to follow the example of tank farm
headspace field sampling for the purposes of cartridge testing.

The Sampling and Analysis Plan was developed under the direction and oversight of the Industrial
Hyagienist in conjunction with the Tank Farms Operations Contractor Retrieval and Closure, and Tank
Farms Project and/or Production Operations Project Management Team, as applicable. Trained Industrial
Hygiene Technicians under the direction of a qualified Industrial Hygienist collected chemical vapor
samples from the influent and effluent sides of the cartridge test apparatus. Training was performed at
HiLine Engineering (Richland, Washington) on the test stands for WRPS Sampling Equipment Operators,
Industrial Hygiene Technicians, and the Field Work Supervisors, prior to transport of the test stands to
tank farms.

The APR cartridge test assembly was designed and constructed to operate to the following environmental
conditions without negatively impacting system performance:

e Temperature: 32 to 115°F

¢ Relative Humidity: 5% to 100%

o Precipitation: Up to 4 inches in 6 hours

e Wind: Up to 20 mph with blowing dust.
WRPS developed a testing program with the following conservative conditions to support robust cartridge
service life estimates:

o The flow rate through each cartridge was set at approximately 30 L/min (equivalent to 60 L/min for
a pair of cartridges), which corresponds to more than twice the normal breathing rate and is slightly
higher than OSHA recommended testing flow rate of 53.3 L/ min.[3,5]

o Tank farm vapors source sampling was performed on headspace or exhauster stack vapors rather than
from Hanford Tank Farm atmospheric concentrations (i.e., source sampling vs. the breathing zone).

e 10% of the OEL for each COPC was considered as a threshold concentration.

Using the cartridge testing setup shown in Appendix A, separate test surveys were performed on
two NIOSH-approved respiratory protection twin cartridges: SCOTT 7422-SD1 for Survey 1 and
SCOTT 7422-SC1° for Survey 2.[16] These cartridges were chosen because they are suitable for
capturing organic vapors, acid gases, ammonia, formaldehyde, and particulates.[16]

9 SCOTT part numbers 7422-SC1 and 7422-SD1 are multipurpose APR respirator cartridges for use on Xcel Half-
Mask and all SCOTT full facepieces with NIOSH approval for OV/AM/MA/CL/HC/SD/CD/HF/FM/HS
applications. The -SD1 cartridge has the same multipurpose features as the -SC1, but also includes a P100
particulate filter. https://www.3mscott.com/download/742-series-cartridges-user-instructions-english/
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Vapor concentrations upstream and downstream of the APR cartridge were monitored with an array of
sorbent tubes (see Appendix B). Influent (upstream) concentrations were measured at the beginning and
end of each 16-hour verification survey. Downstream sorbent tubes were changed out every 2 hours until
the experiment was finished. A measured quantity of sample air was drawn in through the sorbent tube
(see Appendix A).[13,14] Compounds from the sorbent tubes were extracted and analyzed using
analytical methods referenced in Appendix B.

The characteristics of 59 COPCs were the primary focus of the testing. The 59 COPCs represent a set
of tank vapor chemicals found in a tank farm source >10% of their OELSs or are considered “known” or
“probable” carcinogens by the International Agency for Research Cancer or other regulatory
agencies.[17,18] A full listing of these COPCs is shown in Section 4.0.
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4.0 Data Analysis

Respirator cartridge testing on the Hanford waste tank A-101 headspace was conducted from July 22—-24,
2016. Each cartridge was tested for approximately 16 hours of continuous run time. Testing and analysis
focused on the 59 COPCs identified in Table 1 and other hazardous airborne contaminants. Sorbent tubes
were changed every 2 hours, and more than 200 sorbent tubes were sent to the 222S Laboratory at
Hanford and dispositioned for analysis. Appendix C lists the raw data for all of contaminants analyzed
during the tests, and Appendix D lists the corresponding calculated concentrations for the detected
COPCs. Appendix C also gives the average temperatures of the sample slipstream during testing, which
ranged from 69 to 90°F as well as the average relative humidity measurements, which ranged from 45 to
94%. Table 1 provides an overview of the results for each of the 59 COPCs. Note that nitrous oxide was
not analyzed as it is not susceptible to respirator filtration, and there are no known NIOSH-approved
respirator filtration cartridges approved for nitrous oxide. Additionally, methanol was not quantified as
part of the COPC data set because it is used as a standard solvent and calibration standard in the analytical
procedure for volatile organic compounds (VOC).

Table 1 shows the measured concentrations in the current study for all of the COPCs tested. The table
further provides a summary of the test information. For example, if all of the measurements for a specific
compound were less than detection limits (DL),*° that compound is marked accordingly. Further, if
concentrations were detected for a compound, the extent of the detection is also described. Based on the
summary in Table 1, there were six COPCs with detected concentrations >10% of their corresponding
OEL. These compounds were ammonia, mercury, acetonitrile, N-Nitrosodimethylamine (NDMA),
N-Nitrosodiethylamine (NDEA), and N-Nitrosomethylethylamine (NMEA). All six of these COPCs

are highlighted in yellow in Table 1 and assessed in more detail in Section 5.0.

10 The term “detection limit” is used here to refer either to analytical reporting limit (RL) or DL. The use of either a
reporting limit or DL varied among analytical laboratories. The reporting limit (equivalent to a limit of
quantification) was used instead of a DL by several laboratories for specific COPC analyses. See Appendix C and
Appendix F for additional information on the specific use of reporting limits or DLs for each COPC. Nitrosamine
analysis results were quantified to a reporting limit.
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Table 1. Summary of Analyzed COPCs

Approximate | All Data
) Occupational Analytical [Values (inlet )
Highest M d . Highest Detected Val
COPC Number and Name CAS Number lgnes ‘easure Exposure Limit Detection | and outlet) lghest Detected Value
Value (this study) 1 . Compared to OEL
(OEL) Limit, D' | < Detection
(% of OEL) Limit
Inorganic
. Up to 484% of OEL for inlet
1A 7664-41-7 121 25 2.55%
mmonia ppm ppm ? values and 348% for outlets
2 Nitrous Oxide 10024-97-2 Not Measured 50 ppm
Up to 34% of OEL for inlet
- | 0y
3 Mercury 7439-97-6 8.32 ug/m3 25 ug/m3 7.38% values. All outlets <DL
Hydrocarbons
Up to 2.4% of OEL for inlet and
4 1,3-Butadiene 106-99-0 0.024 ppm lppm | 2.44-2.64% pto 2.4 of DELforniet an
oulet values
Up to 0.13% of OEL for inlet
5B 71-43-2 0.0007 0.5 0.030%
enzene ppm ppm ; values and 0.03% for outlets
6 Biphenyl 92-52-4 0.0006 ppm 0.2 ppm 0.290% X
Alcohols
Up to 0.13% of OEL for inlet
7 1-But: | 71-36-3 0.026 20 0.004%
utano ppm ppm ? values and 0.004% for outlets
8 Methanol 67-56-1 Not Measured 200 ppm
Ketones
Up to 0.02% of OEL for inlet
9 2-H 591-78-6 0.0010 5 0.016%
exanone ppm ppm ? values and 0.003% for outlets
10 3-Methyl-3-butene-2-one 814-78-8 Not Detected 0.02 ppm TIC? X
11 4-Methyl-2-hexanone 105-42-0 0.0002 ppm 0.5 ppm 0.033% X
12 6-Methyl-2-heptanone 928-68-7 Not Detected 8 ppm TIC X
Up to 0.64% of OEL for inlet and
13 3-Buten-2-one 78-94-4 0.0013 ppm 0.2 ppm 0.093% ploB.58%0 orinietan
outlet values
Aldehydes
Up to 5.22% of OEL for inlet
- | )| 0y
14 Formaldehyde 50-00-0 0.0157 ppm 0.3 ppm 0.607% values and 2.08% for outlets
Up to 0.22% of OEL for inlet
15 Acetaldehyd 75-07-0 0.0555 25 0.005%
cetaldenyde ppm ppm % values and 0.13% for outlets
Up to 0.008% of OEL for inlet
16 Butanal 123-72-8 0.0019 25 0.001%
utana ppm ppm ? values and 0.002% for outlets
17 2-Methyl-2-butenal 1115-11-3 Not Detected 0.03 ppm TIC X
18 2-Ethyl-hex-2-enal 645-62-5 Not Detected 0.1 ppm TIC X

! Approximate DLs are calculated using the reported DLs (or RLs]) from the analytical laboratory and the average
volume (from flowrate x time) of vapor exposed to the sorbent tube.

2 Tentatively identified compound (TIC) indicates that a mass spectrometry “peak” not associated with calibrated
compounds has been tentatively assigned to a compound based on an adequate match to the analytical methods
reference library. Reference standards for the compound are not available to accurately quantify, assign an
analytical DL, or definitively confirm the identity of the TIC. TICs are reported when the peak area is sufficiently
large, estimated as >5 nanograms of TIC mass, and other analytical criteria are met. For respirator cartridge testing,
this mass of TIC represents an approximate concentration of <1.0 ppb, based on the average of all TICs in the
COPC list.

3 The maximum furan measurement by using the Carbotrap 300 TDU method was 450 ppb (see Freeman et.al. [19]).
Also in Freeman et. al. [19], 2,5-dihydrofuran, and 2-methylfuran maximums were both below the RL/DL.
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Table 1. (continued)

Approximate | All Data
. Occupational Analytical |Values (inlet .
Highest M d . Highest Detected Val
COPC Number and Name CAS Number lghes .easure Exposure Limit Detection | and outlet) ‘ghest Detected Value
Value (this study) A . Compared to OEL
(OEL) Limit, DL' | < Detection
(% of OEL) Limit
Furans®
Up to 4.84% of OEL for inlet
-00- o
19 Furan 110-00-9 0.048 ppb 1 ppb 0.87% values and 1.29% for outlets
Up to 4.23% of OEL for inlet
20 2,3-Dihydrof 1191-99-7 0.042 ppb 1 ppb 1.77%
»>-oinydroturan PP PP % values and 2.55% for outlets
Up to 3.84% of OEL for inlet and
21 2,5-Dihydrofuran 1708-29-8 0.038 ppb 1 ppb 2.17% pto3.88%0 orinietan
outlet values
Up to 2.12% of OEL for inlet and
22 2-Methylfuran 534-22-5 0.021 ppb 1 ppb 1.93% ptoz.ls%o orinietan
oulet values
23 2,5-Dimethylfuran 625-86-5 0.031 ppb 1 ppb 3.08% X
24 2-Ethyl-5-methylfuran 1703-52-2 Not Detected 1 ppb TIC X
25 4-(1-Methylpropyl)-2,3-dihydrofuran 34379-54-9 Not Detected 1 ppb TIC X
26 3-(1,1-Dimethylethyl)-2,3-dihydrofuran| 34314-82-4 Not Detected 1 ppb TIC X
Up to 2.73% of OEL for inlet and
27 2-Pentylfuran 3777-69-3 0.027 ppb 1 ppb 1.70% plos./3%0 orinietan
outlet values
Up to 1.82 % of OEL for inlet and
28 2-Heptylfuran 3777-717 0.018 ppb 1 ppb 1.06% pto °0 orinietan
outlet values
Up to 3.37% of OEL for inlet
29 2-P If 4229-91-8 0.034 ppb 1 ppb 2.75%
ropyfturan PP PP ? values. All outlets <DL
30 2-Octylfuran 4179-38-8 Not Detected 1 ppb TIC X
31 2-(3-Oxo-3-phenylprop-1-enyl)furan 717-21-5 Not Detected 1 ppb TIC X
32 2-(2-Methyl-6-oxoheptyl)furan 51595-87-0 Not Detected 1 ppb TIC X
Phthalates
33 Diethylphthalate 84-66-2 0.0064 mg/m3 5 mg/m3 0.127% X
Nitriles
12.4% of OEL for one outlet
34 Acetonitril 75-05-8 248 20 0.001%
cetonitrile ppm ppm ? value. All other values <1.5%.
Up to 0.07% of OEL for inlet and
35 Propanenitrile 107-12-0 0.0040 ppm 6 ppm 0.004% pto0.0/% 0 orinietan
outlet values
o Up to 0.043% of OEL for inlet
-74- o
36 Butanenitrile 109-74-0 0.0034 ppm 8 ppm 0.003% values. All outlets <DL
Up to 0.015% of OEL for inlet
37 Pent itril 110-59-8 0.0009 6 0.004%
entanenitriie ppm ppm ? values and 0.006% for outlets
Up to 0.003% of OEL for inlet
38 Hexanenitrile 628-73-9 0.0002 ppm 6 ppm 0.003% pto o0 orinie
and outlet values
39 Heptanenitrile 629-08-3 Not Detected 6 ppm TIC X
40 2-Methylene butanenitrile 1647-11-6 Not Detected 0.3 ppm TIC X
41 2,4-Pentadienenitrile 1615-70-9 Not Detected 0.3 ppm TIC X
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Table 1. (continued)

Approximate | All Data
. Occupational Analytical |Values (inlet .
High M . High D Val
COPC Number and Name CAS Number ighest -easured Exposure Limit Detection | and outlet) ighest Detected Value
Value (this study) L. 1 . Compared to OEL
(OEL) Limit, DL' | < Detection
(% of OEL) Limit
Amines
. Up to 0.34% of OEL for inlet
42 Ethyl 75-04-7 .01 .109
thylamine 50 0.0168 ppm > ppm 0.10% values. All outlets <DL
Nitrosamines
. . . Up to 224% of OEL for inlet
43 N-Nit dimethyl 62-75-9 0.67 ppb 0.3 ppb 8.4-12.1%
trosodimethylamine PP PP ° values. All outlets <DL
.69 EL i
44 N-Nitrosodiethylamine 55-18-5 0.07 ppb 0.1 ppb 28.7% U 0 283435 i ClaL e e
values. All outlets <DL
11.1% of OEL for one outlet
N . oc. o
45 N-Nitrosomethylethylamine 10595-95-6 0.03 ppb 0.3 ppb 11.1% X value. All values <DL
. . Up to 7.97% of OEL for inlet
46 N-Nit hol 59-89-2 0.05 ppb 0.6 ppb 3.33%
trosomorpholine PP PP ? values. All outlets <DL
Organophospates
47 Tributyl phosphate 126-73-8 0.0005 ppm 0.2 ppm 0.230% X
48 Dibutyl butylphosphonate 78-46-6 0.0003 ppm 0.007 ppm 4.54% X
Halogenated
49 Chlorinated Biphenyls Varies Not Detected 1 mg/m3 TIC X
50 2-Fluoropropene 1184-60-7 Not Detected 0.1 ppm TIC X
Pyridines
- Up to 0.16% of OEL for inlet
51 Pyrid 110-86-1 0.0016 1 0.030
yricine ppm ppm % values. All outlets <DL
52 2,4-Dimethylpyridine 108-47-4 0.0003 ppm 0.5 ppm 0.060% X
Organonitrites
53 Methyl nitrite 624-91-9 Not Detected 0.1 ppm TIC X
54 Butyl nitrite 544-16-1 Not Detected 0.1 ppm TIC X
Organonitrates
55 Butyl nitrate 928-45-0 Not Detected 2.5 ppm TIC X
56 1,4-Butanediol, dinitrate 3457-91-8 Not Detected 0.05 ppm TIC X
57 2-Nitro-2-methylpropane 594-70-7 Not Detected 0.3 ppm TIC X
58 1,2,3-Propanetriol, 1,3-dinitrate 623-87-0 Not Detected 0.05 ppm TIC X
Isocyanates
59 Methyl Isocyanate 624-83-9 Not Detected 20 ppb TIC X
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5.0 Plots of COPCs with Significant Detected Values

Of the 59 COPCs in Table 1, six had detected concentrations >10% of their corresponding OEL. These
compounds (highlighted in yellow in the table) were ammonia, mercury, acetonitrile, NDMA, NDEA, and
NMEA. This section provides more detail on those results, along with plots of the corresponding data.
Note that Appendix E shows plots and descriptions for other COPCs with measured inlet concentrations
between 2% and 10%, or DLs >10% of their corresponding OELSs.

Ammonia (see Figure 1) — The DL for ammonia corresponds to ~2.6% of the OEL. For both respirator
cartridges, inlet concentrations ranged from 192 to 484% of the OEL. The measured outlet
concentrations from the SCOTT 7422-SD1 cartridge increased with time, eventually exceeding 300% of
the OEL, although the outlet concentrations from this cartridge were somewhat scattered. Nevertheless,
the measurements suggest ammonia breakthrough from the SCOTT 7422-SD1 cartridge during the
second measurement period, between 2 and 4 hours of testing. The outlet measurements for the SCOTT
7422-SC1 cartridge were also somewhat scattered, with the highest measurement at 314% of the OEL.
These measurements suggest ammonia breakthrough, above 10% OEL, during the 8 to 10 hour
measurement period.
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Figure 1. Plot of Measured Ammonia Concentrations before the Inlets and after the Outlets of the Two
Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data points noted
with | indicates measurements less than the DL or RL.
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Mercury (see Figure 2) — The DL for mercury corresponds to ~7.4% of the OEL. For both respirator
cartridges, inlet concentrations ranged from 30 to 34% of the OEL. All of the measured outlet
concentrations from both respirator cartridges tested were below the DL for mercury. Therefore,
there is no evidence of mercury breakthrough over the measured time period.
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Figure 2. Plot of Measured Mercury Concentrations before the Inlets and after the Outlets of the Two
Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data points noted
with | indicates measurements less than the DL or RL.
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Acetonitrile (see Figure 3) — The DL for acetonitrile corresponds to ~0.001% of the OEL. For both
respirator cartridges, inlet concentrations ranged from 0.2 to 0.7% of the OEL.'* All of the measured
outlet concentrations from both respirator cartridges were greater than the DL for acetonitrile, but <1.5%
of the OEL, with the exception of a single data point. The outlet concentration over the 8-hour period for
SCOTT 7422-SC1 was measured at 12.4% of the OEL. However, because this data point is much higher
than all of the other inlet and outlet values, analytical error is suspected. Future measurements, with
higher inlet concentrations for acetonitrile, are recommended to fully ascertain respirator performance.
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Figure 3. Plot of Measured Acetonitrile Concentrations before the Inlets and after the Outlets of the
Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1).

11 Neither inlet nor outlet concentrations for the 2-hour period were recorded for the SCOTT 7422-SC1 test because
of either a broken sorbent tube or analytical laboratory malfunction.
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N-Nitrosodimethylamine (see Figure 4) — The DL for NDMA corresponded to ~8.4%, with an increase
to 12.1% for the last few data points for the second respirator cartridge.'?> For both respirator cartridges,
inlet concentrations ranged from 43 to 224% of the OEL. All of the respirator outlet measurements were
below the analytical DL for NDMA. Therefore, there is no evidence of NDMA breakthrough over the
measured time period.
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Figure 4. Plot of Measured N-Nitrosodimethylamine Concentrations before the Inlets and after the
Outlets of the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1).
Data points noted with | indicates measurements less than the DL or RL.

12 The increase in DL for samples from the SCOTT 7422-SC1 testing resulted from a change in the calculated RL
from the analytical laboratory. The RL can vary for any sample batch based on the instrument performance and
desorption efficiency of laboratory control samples.
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N-Nitrosodiethylamine (see Figure 5) — The DL for NDEA corresponds to ~29% of the OEL. For both
respirator cartridges, inlet concentrations ranged from 23 to 74% of the OEL. All of the measured outlet
concentrations from both respirator cartridges were less than the DL for NDEA. Because the detection
level >10%, it is recommended that this current NDEA DL (28.7% of the OEL) be used for making
respirator performance determinations. Therefore, based on the outlet measurements and the revised
threshold recommendation there is no evidence of breakthrough over the measured time period for either
cartridge tested.
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Figure 5. Plot of Measured N-Nitrosodiethylamine Concentrations before the Inlets and after the
Outlets of the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1).
Data points noted with | indicates measurements less than the DL or RL.
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N-Nitrosomethylethylamine (see Figure 6) — The DL for NMEA corresponds to ~11.1% of the OEL.
For both respirator cartridges, inlet concentrations ranged from 8.6 to 9.1% of the OEL, which are less
than the DL for NMEA. All of the measured outlet concentrations from both respirator cartridges were
less than the DL. Because the DL is >10%, it is recommended that this current NMEA DL (11.1% of
the OEL) be used for making respirator performance determinations. Therefore, based on the outlet
measurements and the revised threshold recommendation there is no evidence of breakthrough

over the measured time period for either cartridge tested.
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Figure 6. Plot of Measured N-Nitrosomethylethylamine Concentrations before the Inlets and after the
Outlets of the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1).
Data points noted with | indicates measurements less than the DL or RL.
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6.0 Factoring in Historical Concentration Data

To fully assess respirator performance for COPC removal, historical data were reviewed to determine if
the recent inlet measurements were representative of typical values. Historical A-101 data from TWINS
and the Site-Wide Industrial Hygiene Database were used for this assessment.

A complete table with historical and measured results for all 59 COPCs and their boiling point data is
provided in Appendix F, along with a description of the historic source data that were used. Table 2
shows a subset of data for COPCs with boiling points below 70°C because a low boiling point can be a
general indicator of poor adsorption on solid media.

In total, 10 COPCs have been previously measured in the A-101 headspace at concentrations >10% of
their respective OELs and above analytical RLs. These COPCs include ammonia, nitrous oxide, mercury,
1,3-butadiene, furan, acetonitrile, methyl nitrite (T1C), and three nitrosamines: NDMA, NDEA, and
N-Nitrosomorpholine. Of these 10 COPCs:

e Ammonia, mercury, NDMA, and NDEA average and maximum inlet concentrations measured in this
cartridge study were generally consistent® with historic headspace measurements.

e Furan average and maximum inlet concentrations were consistently <5% of the OEL in the cartridge
study, significantly lower than the historic average headspace concentration of 317% of the OEL.*
Historic measurements of other furan-based compounds (i.e., substituted furans) have consistently
been found to be less than the RL.

¢ 1,3-butadiene cartridge inlet concentrations were comparable to the historical average headspace
concentration of 2.9% of the OEL but less than the maximum historic concentration of 51% of the
OEL.

o Acetonitrile cartridge inlet concentrations were consistently <1% of the OEL, whereas historic
headspace measurements ranged from an average of 4.4% to a maximum of 26% of the OEL.

¢ N-Nitrosomorpholine cartridge inlet concentrations were generally consistent with the historical
average headspace concentration of 11% of the OEL, but less than the maximum historic
concentration of 24% of the OEL.

o Methyl nitrite was not detected in this cartridge study but has been reported in three pre-2006
headspace samples as a TIC at a concentration >300% of the OEL. This COPC has not been detected
in more recent analyses of the A-101 headspace.

¢ Nitrous oxide was not measured in this cartridge study as previously noted but has been reported in
pre-2006 headspace samples at a concentration >300% of the OEL. This COPC has only been
reported as less than the RL in the more recent single analysis result from A-101.

13 Inlet concentrations were considered generally consistent if they were within £100% of historic maximum and
average headspace concentrations. Maximum inlet concentrations for these COPCs were 18 to 46% less than
historic maxima, and average inlet concentrations ranged from 60% less to 70% more than the historic average.
14 The maximum furan measurement by using the Carbotrap 300 TDU method was 450 ppb (see Freeman et.al.
[19]). Also in Freeman et. al. [19], 2,5-dihydrofuran, and 2-methylfuran maximums were both below the RL/DL.

6.1



Table 2. Historical Tank A-101 Headspace Data for COPCs with Boiling Points less than 70°C (158°F)

. . 1
Historical Measurements

Measurements in this Study

COPC Number and CAS Boi!ing #of Max. |Average Max. |Average| Max Inlet | Highest V.alue
Name Number Point OEL Values | Value Value Value Value Value from Respirator
(°F) (% OEL) | (% OEL) | (% OEL) | Outlet (% OEL)
2 Nitrous Oxide  |10024-97-2| -127 | 50 ppm 22 ;; ;;; 5;2; 3;2; Not Measured
* 9 oL ¥
1 Ammonia 7664-41-7 | -28 25 ppm 2115 ;gs 528577 ;ﬁ;}; 12325:% 484% 348%
50 2-Fluoropropene | 1184-60-7 -11 0.1 ppm 1 <RL <RL <RL <RL Not Detected - TIC
14 Formaldehyde 50-00-0 -6 0.3 ppm 15 0.024 [0.00726| 8.0% 2.4% 5.2% 2.1%
53 Methyl nitrite 624-91.9 | 10 0.1 ppm 2 (;233 0?3/;8 4;{;'% 3’1’{;'% Not Detected - TIC
4 1,3-Butadiene 106-99-0 24 1 ppm 37 0.512 [0.0287*| 51% 2.9%* 2.0% (RL)2 2.6% (RL)
42 Ethylamine 75-04-7 62 5 ppm 17 <RL <RL <RL <RL 0.34% 0.10% (RL)
15 Acetaldehyde 75-07-0 69 25 ppm 24 0.142 | 0.0308 | 0.57% | 0.12% 0.22% 0.13%
19 Furan 110-00-9 88 1 ppb 40 <RL 3.17 <RL 317% 4.8% 1.3%
59 Methyl Isocyanate | 624-83-9 103 0.02 ppm 2 <RL <RL <RL <RL Not Detected - TIC
20 2,3-Dihydrofuran | 1191-99-7 | 130 1 ppb 13 <RL <RL <RL <RL 4.2% 2.6%
22 2-Methylfuran 534-22-5 | 147 1 ppb 39 <RL <RL <RL <RL 1.9% (DL) 2.1%
8 Methanol 67-56-1 148 200 ppm 6 0.43 0.251 0.22% | 0.13% Not Measured
21 2,5-Dihydrofuran | 1708-29-8 | 152 1 ppb 40 <RL <RL <RL <RL 2.2% (DL) 3.8%

! Historical data from TWINS industrial hygiene vapor database and SWIH database; see Appendix F for additional information and dates
of queries. Values in italics include those data plus data from the TWINS headspace database, all samples earlier than May 2005.
* indicates that the value of the average would differ by a factor of 2 or more (in either direction) if non-reports were excluded.

"< RL" indicates that all pertinent measurements of the analyte were less than the reporting limit
Plain font in the table indicates that only the recent databases (SWIHD headspace and TWINS Industrial Hygiene) were included.
Italics (second row for nitrous oxide and ammonia only) mean that the pre-2006 TWINS headspace data were also included.

"n/a" indicates no historical data was found in the databases

2 "(DL)" indicates value represents approximate detection limit (DL), which is calculated using the reported detection limit (or reporting
limit - RL, where noted) from the analytical laboratory and the average volume (from flowrate x time) of vapor exposed to the sorbent
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7.0 Conclusions

Testing was conducted during the July 22—24, 2016 period using headspace vapors from Hanford tank
A-101 under static conditions. The vapors were fed to a respirator cartridge test stand developed by
WRPS in collaboration with HiLine Engineering (Richland, Washington). Multipurpose respirator
cartridges SCOTT 7422-SD1 and 7422-SC1 (SCOTT Safety, Monroe, North Carolina) were each
assessed with the tank headspace vapors in tests conducted on separate days. Sorbent tubes were used to
collect samples of the vapor stream entering and exiting the respirator cartridge and were subsequently
analyzed for COPC concentrations. PNNL was tasked to independently analyze the collected data and
make recommendations based on the results for respiratory cartridge performance and service life.

The A-101 data are expected to provide conservatively high COPC concentrations compared to the
ambient concentrations inside and outside the tank farm. Further, the flow rate through each respirator
cartridge was maintained conservatively high compared to normal human breathing rates. The average
temperatures of the sample slipstream during testing ranged from 69 to 90°F, and the average relative
humidity ranged from 45 to 94%. The inlet concentrations measured are shown in Table 1. Thus, any
conclusions on respirator cartridge performance pertain to the above-stated conditions.

The following are the key conclusions from the assessment of the 59 COPCs in the current analysis:

¢ Based on measurements of the cartridge inlet vapor concentrations from tank A-101, four compounds
had measured values that were >10% of their corresponding OELs.*® These COPCs were ammonia,
mercury, NDMA, and NDEA. The inlet concentrations for ammonia and NDMA were >100% of
their respective OELSs.

¢ Of the compounds identified above, only ammonia had respirator cartridge outlet concentrations
(for both cartridges tested) that were >10% of the OELs. These measurements indicate breakthrough
for each of the cartridges tested. For the SCOTT 7422-SD1 cartridge, ammonia breakthrough above
10% OEL appeared to occur after 2 hours. For the SCOTT 7422-SC1 cartridge, ammonia
breakthrough above 10% OEL appeared to occur after 8 hours.

o Inlet vapor concentrations of all other measured COPCs were below 10% of OEL thresholds, and in
many cases, they also were less than the corresponding analytical DLs, indicating no COPC
breakthrough above 10% of OELSs for any compounds over the 16 hours of testing.

Historical concentrations of the COPCs in the A-101 headspace were analyzed to identify any differences
compared to those measured in this current study. Ten COPCs, including the four measured in this study,
have been measured previously in the A-101 headspace at concentrations >10% of their respective OELs
and above analytical RLs. Of the 10 COPCs, ammonia, mercury, NDMA, and NDEA inlet
concentrations measured in this cartridge study were generally consistent with historic headspace
measurements. Of the remaining six COPCs from historic A-101 analysis, four—furan, acetonitrile,
1,3-butadiene, and N-Nitrosomorpholine—were detected at lower concentrations in cartridge testing than
either average or maximum historic headspace concentrations. The remaining two COPCs were either
not measured (methyl nitrite), or not analyzed (nitrous oxide).

15 Occupational Exposure Limits accepted for Hanford Tank Farm use are based on OELSs established by a

U.S. governmental agency or national professional organization (e.g., OSHA, National Institute for Occupational
Safety and Health, American Conference of Governmental Industrial Hygienists), or if no U.S. OEL exists, standard
toxicological practices are applied to develop OELSs using non-U.S. exposure limits, other established OELs for
chemical surrogates when available, or other standard procedures. The OEL for NDMA was established in 2005
based on the MAK (Maximale Arbeitsplatzkonzentration) Commission standard adopted in Europe.
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8.0 Recommendations

¢ Based on the measurements taken for this study, none of the COPCs, other than ammonia, indicated
breakthrough behavior above 10% their OELs during the 16-hour testing period. Breakthrough of
ammonia for the SCOTTS 7422-SD1 and 7422-SC1 cartridges tested on A-101 headspace vapors
occurred after 2 hours and 8 hours, respectively.

e However, variations in humidity, temperature, or cartridge inlet concentration for any COPCs,
compared to those measured in the current study, could impact breakthrough time, especially if OEL
thresholds are exceeded.

e Additional recommendations related to NDMA and NDEA DLs, TICs, further data assessments, and
future testing documented in PNNL-258601° for respirator cartridge testing on a slipstream from the
Hanford AP tank exhauster are also relevant to testing the A-101 headspace. Future testing and
analysis of tank vapors with higher concentrations of COPCs such as furans should help improve
understanding of cartridge performance.

16 Nune, SK, J Liu, CJ Freeman, and TM Brouns. 2016. Analysis of Respirator Cartridge Performance Testing on
a Hanford AP Tank Farm Primary Exhauster Slipstream. PNNL-25860, Pacific Northwest National Laboratory,
Richland, Washington. (Unpublished)
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Appendix A

Description of Respirator Cartridge Testing Setup

The respirator cartridge-testing system was developed by Washington River Protection Solutions and
HiLine Engineering (Richland, Washington) as a means to comprehensively test respirator cartridge
performance with actual Hanford tank headspace or exhauster slip stream gases. Tank headspace or
exhauster slip stream vapors are pulled direct from the source through a flexible hose connecting the tank
or exhauster sampling port within the tank farm/exhauster fence line to the respirator cartridge-testing
system outside the farm.[13,14] Multiple inline particulate filters are installed in the line between the
tank/exhauster and test system to remove potential radioactive particulates. Each filter unit contains a
hydrophobic Fluoropore™ polytetrafluoroethylene filter (Millipore Sigma, Billerica, Massachusetts) that
is required pursuant to the radiological work permit. This polytetrafluoroethylene filter medium is the
same material used for routine tank vapor area monitoring as well as sampling and analysis of sources
(headspace and exhausters) and was selected because of its broad chemical compatibility that minimizes
sorption of, or reactions with, chemical compounds. The filter medium is not expected to adversely
impact the test objectives because all tank farm vapor sampling uses this type of filter medium.

The test equipment allows for sampling the vapor stream both before and after the cartridge, so that
performance for a given COPC can be quantified. Sorbent media tubes were used to capture the COPCs
and other hazardous contaminants. After a given test segment, the sorbent tubes were removed and
analyzed. Sampling of the exhaust gas was performed every 2 hours, but this timing can be modified as
necessary.

Figure A.1 is a general schematic diagram for the respirator cartridge test apparatus, and Figure A.2
shows photographs of the actual equipment. The test system operates using vacuum to draw tank
gases/vapors into the unit so the potential for leakage to the atmosphere is minimized until the
gases/vapors are under positive pressure downstream of the vacuum pumps. By the time gases reach
the vacuum pump, COPCs are essentially captured or removed by either the sorbent tubes or the
respirator cartridge [13,14].

Flows through the respirator cartridge and through each sorbent tube are set and controlled/maintained
using manual flow control valves on the outlet of each rotameter, and rotameters were calibrated against
DryCal primary flow calibrators before and after testing. DryCal flow meters also were used downstream
of the sorbent tubes to measure the flow through each sorbent tube. All equipment connections were leak
tested prior to initiation of the test. Temperature, relative humidity, and pressure of the inlet gas/vapor
stream are monitored by calibrated instrumentation.

Using Industrial Hygiene-approved materials, cartridge test equipment was constructed so that it would
not influence/interfere with vapor analysis. Stainless steel or Teflon™ tubing and fittings are used where
possible because of their relatively inert nature to the vapors being analyzed. Limited portions of the
assembly used acrylic, Viton™, glass, and Masterflex C-flex tubing, which are commonly used for
various vapor-sampling applications.
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Appendix B

Analytical Testing

The Sampling and Analysis Plan was developed under the direction and oversight of the Industrial
Hygienist in conjunction with the Tank Farms Operations Contractor Retrieval and Closure, and Tank
Farms Project and/or Production Operations Project Management Team.

Chemical compounds in the tank samples were analyzed using approved industrial hygiene methods or
National Institute of Occupational Safety and Health-approved methods for quantifying hazardous
airborne contaminants in the tank farm vapors. Methods including gas chromatography/mass
spectrometry, were used as the primary analytical techniques for identifying hazardous airborne
contaminants (see Table B.1).

Table B.1. Information on Sorbent Media used to Capture Contaminants, Flow Rates Used, Analytical
Methods to Extract Analyte from Sorbent Media, and Method Analysis to Quantify or
Estimate the Concentrations of Hazardous Contaminant

Flow Rate Analytical Instrument Analysis
Analyte Media (mL/min) Method? Used® Location®

Acetonitrile Charcoal Tube, SKC- 100 NIOSH 1606 GC-FID ALS
226-09

Acetonitrile Carbotrap 300 33 EPA TO-17 GC/MS WRPS
TDU Tube Modified

Furans TDU Tenax TA 33 EPA TO-17 GC/MS WRPS

Modified

Semivolatile Carbotrap 150 33 EPA TO-17 GC/MS WRPS

Organic TDU Tube Modified

Compounds

Volatile Organic ~ Carbotrap 300 33 EPA TO-17 GC/MS WRPS

Compounds TDU tube Modified

Mercury Anasorb C300, SKC- 250 NIOSH-6009 CVAA WHL
226-17-1A

Ammonia Anasorb 747 200 OSHA-ID-188 IC WHL
(sulfuric acid), SKC-
226-29

1,3-butadiene Charcoal, SKC-226- 200 NIOSH-1024 GC-FID ALS
37, (Part A and
Part B)

Aldehyde DNPH Treated Silica 200 EPA TO-11A HPLC ALS
Gel,
SKC-226-119

Pyridine Coconut Shell 1000 NIOSH-1613 GC-FID ALS
Charcoal,

SKC-226-01offsite
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Flow Rate Analytical Instrument Analysis
Analyte Media (mL/min) Method? Used® Location®
Nitrosamines Thermosorb/N 2000 NIOSH-2522 GC-TEA CBAL
Modified
Ethylamine XAD-7 (NBD) 200 OSHA-ID-34, HPLC-UV ALS
Chloride), 36, 40,and 41
SKC 226-96

2@ Analytical Method
NIOSH: National Institute of Occupation Safety and Health
EPA: U.S. Environmental Protection Agency
OSHA: Occupational Safety and Health Administration
b Instrument Used
GC-FID: Gas Chromatography-Flame lonization Detector
GC/MS: Gas Chromatography-Mass Spectrometry
CVAA: Cold Vapor Atomic Absorption
IC: lon Chromatography
HPLC: High Performance Liquid Chromatography
GC-TEA: Gas Chromatography-Thermal Energy Analyzer
HPLC-UV: High Performance Liquid Chromatography-Ultraviolet Detector
¢ Analysis Location
ALS: ALS Environmental Salt Lake City
WRPS-222S: Washington River Protection Solutions, Organic Studies Group
WHL-222S: Wastren Hanford Laboratory
CBAL: Columbia Basin Analytical Laboratory, part of the RJ Lee Group
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Appendix C

Raw Analytical Data

C.1 Description

This appendix includes raw data of flow rate, temperature, pressure, and humidity, and analytical data for
the A-101 data set. Calculations using this data are given in Appendix D.

The raw analytical data is only given in this appendix. Washington River Protection Solutions (WRPS)
converted these data into Excel data spreadsheets that were transmitted to Pacific Northwest National
Laboratory. The following are comments on that conversion:

¢ The analytical measurement results listed in results spreadsheet columns were transferred from
entries labeled ‘result’ in the raw analytical .pdf files. The results were transferred into three rows in
the spreadsheets. The first row contained the relevant information with the appropriate units. Where
a results entry was given as ‘ND’ in the .pdf, a ‘<’ symbol was used. Where a detection/reporting
limit (RL) was listed as “n/a,” the result entry in the spreadsheet was given as ‘0.0.”

e The use of the terms RL or detection limit (DL) varied among analytical laboratories. The term RL
(equivalent to a limit of quantification) was used instead of a DL by ALS Environmental Salt Lake
City , CBAL, and 222S — Wastren Hanford Laboratory (see Table F.1 in Appendix F for a complete
correlation of which Chemicals Of Potential Concern used an RL or a DL). The WRPS laboratory
provided a DL, in contrast to an RL. Neither reporting nor DLs were provided for tentatively
identified compounds (TICs).

e Chain of custody information is provided clearly in the raw analytical data .pdf files, including
analyte name, sample numbers and laboratory-assigned numbers. Chemical Abstract Service
numbers were not provided.

The nomenclature of the sample identification (ID) is the same for every set of chemicals. It is generally
composed of a survey number, tank farm ID, test location, sample line, and tube bundle ID. Descriptions
of these nomenclatures are given as follows:

o ‘BK-BASE’ means measurements obtained for blank experiment before plugging into the system.
‘BASE’ means measurement obtained for ambient air (fresh air vs. tank vapor).

e ‘6172’ designations correspond to testing with the SCOTT 7422-SD1 respirator cartridge, whereas
‘6173’ designations correspond to testing with the SCOTT 7422-SC1 respirator cartridge.

e Position designators ‘Al’ and ‘H1’ were respirator cartridge inlet measurements at 0 to 2 hours and
14 to 16 hours, respectively. The other position designators corresponded to respirator cartridge
outlet measurements: A2 (0 to 2 hours), B1 (2 to 4 hours), C1 (4 to 6 hours), D1 (6 to 8 hours),

(8 to 10 hours), F1 (10 to 12 hours), G1 (12 to 14 hours), and H2 (14 to 16 hours).

o For example, sample ID 16-06172-5-A1l corresponds to the first cartridge survey (16-06172), sample
line 5, and the first (0 to 2 hours) influent sample bundle (Al).
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The flow rate passing through the respirator cartridge was ~30 L/min, while the sampling flow

rates through the sorption tubes ranged between 30 and 200 mL/min for different chemicals that
were being collected. WRPS provided these flow rates in files *A-Farm 7-22 7-23.xIsx” and ‘A-Farm
7-23 7-24.xIsx.” The information is shown in the tables below.

WRPS provided the temperature and humidity information in files ‘A-101 DRI July 22-23.xIs” and *
A-101 DRI July 23-24.xls.”

The information is shown in the tables provided in this appendix. Several terms used in the DRI files are
described below.

‘Pre’ and “Post’ indicate the general time signature when the direct read instrument measurements
were taken. ‘Pre’ refers to the beginning of the 2-hour sample duration, and ‘Post’ refers to the end
of the 2-hour sample duration.

‘Influent” and *Effluent’ indicate the location of the measurement within the test system. ‘Influent’
measurements are taken at the inlet of the system upstream of the respirator cartridge. ‘Effluent’
measurements are taken downstream of the respirator cartridge. The pressure, temperature, and
humidity effluent sensors are located at the end of the test system near the vacuum pump, whereas
the DRI measurements for ammonia and VOCs are from a sampling location between the respirator
cartridge and the effluent sorbent tube samples.

The DRI measurements for ammonia and VOCs could not be taken while the test system sample
pumps were operational. ‘After Sample Taken’ refers to the time signature for these direct read
results (e.g., Sample A DRI measurements were taken immediately after the Sample A sorbent
tubes were taken and replaced with Sample B sorbent tubes).

Prior to testing with the waste tank vapors, a 2 hour “baseline” samples is collected by running
ambient outside air through the sampling system before each cartridge is installed for testing.
‘BASE’ means measurements obtained for ambient air (fresh air vs. tank vapor) running through
the test system before initiation of tank vapor testing.

Columns labeled Mach. Base 1 and Mach. Base 2 refer to the ‘BASE’ baseline samples for influent
and effluent, respectively, to verify machine cleanliness prior to experimental measurements.

‘BLANK’ means measurements obtained from sorbent tubes that have not had any vapor stream
passed through them.

The raw analytical data for chemicals in each category are summarized together. Examples of chemicals
in each category follow:

SVOC: Biphenyl, Diethylphthalate, Tributyl phosphate, Dibutyl butylphosphonate, Dodecane,
Hexadecane

SVOCTIC: Undecane, Cyclotetrasiloxane, octamethyl, Decamethlycyclopentasiloxane,
Dodecane,4,6-dimethyl

VOC: Acetone, Acetonitrile, Acetophenone, Benzene, Butanal,1-Butanol, Butanenitrile,
3-Buten-2-one, Cyclohexane, Decane, Ethanol, Ethylbenzene, Furan, Hexane, Hexanone,
Methylene Chloride, Propanenitrile, Styrene, Tetrachloroethene, Toluene, Trichlorofluoromethane

VOCTIC: 2,6-Dimethyldecane, Decane, 2,3,5,8-tetramethyl-, Decane, 3,7-dimethyl-,
Methenamine, Undecane, 2,6-dimethyl-

Furans: 2,3-Dihydrofuran, 2-Pentyfuran, Furan, Tetrafuran

Ethylamine (amines): Dimethylamine, Ethylamine, Methylamine
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e Acetonitrile: Acetonitrile
e Mercury: Mercury
e Ammonia: Ammonia

o Aldehyde: Acetaldehyde, Acetone, Butyraldehyde. Formaldehyde, Hexanal, Propionaldehyde,
Valeraldehyde

e 1,3 Butadiene: 1,3-Butadiene
e Pyridines: 2,4-Dimethylpyridine, Pyridine
e Nitrosamines: N-Nitrosodimethylamine.

C.2 Experimental Parameters

C.21 Flow Rates
First Cartridge, or Survey 1 (7/22-23) A-101

Volumes Air Collected (L)

Sample Box Number | Mach. | Mach.

- Al A2 Bl Cl D1 El F1 G1 H1 H2
Analyte Line | Base 1 | Base 2

SVOC A 4.02 4.21 3.90 4.30 4.08 4.25 4.07 3.87 3.95 3.90 3.93 3.96
VOC B 4.23 .99 4.23 3.84 3.79 4.11 391 3.94 3.97 3.96 3.49 3.92
Furans C 4,10 3.93 4.19 3.98 4.43 4,24 3.99 3.93 3.89 3.89 3.93 3.90
Ethylamine D 12,21 | 12.46 | 12.61 | 12.87 | 12.14 | 12.52 | 12.17 | 11.81 | 11.84 | 11.69 | 11.91 | 12.05
Acetonitrile E 12.40 | 12.20 | 1256 | 12.39 | 12.11 | 12.73 | 11.88 | 11.93 | 11.77 | 12.00 | 11.96 | 12.13
Mercury F | 30.44 | 30.53 | 30.65 | 30.76 | 30.04 | 31.88 | 29.50 | 29.70 | 29.93 | 30.04 | 29.98 | 29.87
Ammonia G | 2466 | 2450 | 2469 | 24.63 | 24.23 | 2530 | 24.05 | 23.80 | 22.89 | 24.22 | 23.67 | 23.98
Aldehyde H 2440 | 2445 | 2465 | 2412 | 2440 | 25.74 | 2456 | 23.89 | 23.61 | 23.68 | 23.69 | 23.89
1,3-Butadiene | 2446 | 24.16 | 24.69 | 2450 | 23.89 | 2495 | 24.14 | 23.85 | 23.47 | 23.89 | 23.74 | 23.92
Pyridine J §124.38]124.081124.98]123.66]124.38]1230.47]122.40]121.80]121.80|121.80|120.60] 120.00
Nitrosamines K 1240.00) 241.62 | 243.20| 240.00| 240.20] 251.81| 197.06 | 241.80| 240.00 | 238.20 | 240.60 | 234.00

Flow Rates (ml/min)

Sample Box Number | Mach. | Mach.

- Al A2 Bl Cl D1 El F1 Gl H1 H2
Analyte Line | Base 1 | Base 2

SVOC A | 23.48 | 35,12 | 32.54 | 35.81 | 34.00 | 33.76 | 33,12 | 32.29 | 32.88 | 32.53 | 32.77 | 33.00
VOC B | 35.22 | 33.22 | 35.28 | 3197 | 3156 | 32.66 | 31.77 | 32.83 | 33.10 | 33.02 | 29.11 | 32.70
Furans C | 3420|3272 | 3495 | 33,15 | 36.88 | 33.63 | 3243 | 32.79 | 3241 | 3241 | 32.79 | 32.50
Ethylamine D |J101.76]103.83|105.07|107.28]101.18] 99.36 | 98.92 | 98.38 | 98.69 | 97.45 | 99.22 | 100.40
Acetonitrile E J103.31)101.65]104.65)103.22]100.88|101.05] 96.61 | 99.45 | 98.05 | 99.98 | 99.66 | 101.10
Mercury F | 253.69| 254.38| 255.39| 256.32 | 250.34 ] 252.99 | 239.85 | 247.47 | 249.40| 250.32 | 249.83 | 248.95
Ammonia G | 205.50|204.15 205.71] 205.26| 201,91 200.82 | 195.54 | 198.33 | 190.75| 201.86 | 197.28 | 199.85
Aldehyde H |]203.35]|203.79| 205.39| 201.00] 203.31] 204.27 | 199.65| 199.07 | 196.78 | 197.32| 197.41] 199.10
1, 3-Butadiene | 1203.85]201.24] 205.79| 204.13 | 195.08 | 198.04 | 196.23 | 198.79| 195.62 | 199.12 | 197.86| 199.35
Pyridine J ]1036.5]1034,0]1041.5]1030.5] 1036.,5| 1035.5] 995.1 | 1015.0] 1015.0| 1015.0| 1005.0 | 1000.0
Nitrosamines K ]2000.0)2013.5|2027.5] 2000.0] 2002.5| 1998.5] 1602.1 | 2015.0| 2000.0] 1985.0| 2005.0] 1950.0

Notes: VOC: volatile organic compound; SVOC: semi-volatile organic compound.

C3



Second Cartridge, or Survey 2 (7/23-7/24) A-101

Volumes Air Collected (L)

Sample Box Numbe X A
ample Box Number | Mach. | Mach A A2 B1 c1 D1 E1 F1 G1 H1 H2

Analyte Line | Base 1 | Base 2

SVOC A 3.94 4.33 2.25 3.75 3.79 3.95 3.84 3.89 3.92 0.00 1.16 1.85
VOC B 4.23 3.96 4.22 4.08 3.91 3.94 3.91 3.92 3.92 3.96 3.88 3.90
Furans (6] 4.18 3.93 4.06 3.93 4.01 4.09 3.80 3.92 3.94 4.03 3.92 3.99
Ethylamine D 12.45 | 12.54 | 12.37 | 12.62 | 12.63 | 12.35 | 11.99 | 11.77 | 11.65 | 11.83 | 11.95 | 12.08
Acetonitrile = 1253 |1 1233 ] 12.03 | 12.17 | 11.93 | 12.09 | 12.07 | 11.86 | 11.88 | 11.72 | 11.95 | 11.81
Mercury I 30.38 | 30.75 | 3045 | 30.68 | 30.29 | 30.19 | 29.69 | 29.86 | 29.70 | 29.83 | 29.74 | 30.12
Ammeonia G | 24.34 | 2457 | 25.49 | 24.47 | 24.05 | 24.14 | 23.82 | 23.85 | 23.59 | 23.80 | 23.86 | 23.93
Aldehyde H 2415 | 2450 | 2445 | 2398 | 24.11 | 24.27 | 2438 | 28,71 | 23.88 | 23.62 | 23.81 ] 23.74
1,3-Butadiene | 2433 | 2451 | 24.26 | 1836 | 24.13 | 2431 | 24.18 | 23.66 | 23.82 | 23.71 | 23.85 | 23.59
Pyridine J J123.00]122.22]1123.60]120.60]121.80) 123.00]121.80] 120.60] 120.60|120.60|121.20] 120.60
Nitrosamines K |240.96|244.80|241.80| 242.40| 243.60| 241.80| 244.20| 240.60| 242.40| 241.20| 241.80| 237.60

Flow Rates (ml/min)

Sample Box Number | Mach. | Mach.
Al A2 Bl Cl D1 =1, F1 Gl H1 H2

Analyte Line | Base 1 | Base 2

SVOC A | 32.87 | 36.05 ] 18.75 | 32.93 | 31.61 | 32.92 | 32.00 | 32.40 | 32.67 | 0.00 | 9.70 | 1545

VOC B | 35.24 | 3297 | 37.01 | 35.81 | 32.60 | 32.85 | 3255 | 32.65 | 32.70 | 33.00 | 3231 | 32.50
Furans C | 3485|3271 | 3561 | 3451 | 33.44 | 34,10 | 31.66 | 32.65 | 32.80 | 33.60 | 32.66 | 33.25
Ethylamine D J103.72|104.52]108.52|110.66| 105.26] 102,88 | 99.89 | 98.06 | 97.10 | 98,59 | 99.95 | 100.65
Acetonitrile E |104.41)102.73|105.51]106.79| 99.41 | 100.73 | 100.59| 98.85 | 95.00 | 97.70 | 95.60 | 98.45
Mercury F ]253.14)256.28| 267.08 | 269.15] 252.41 | 251.60| 247.39 | 248.83 | 247.46| 248.55] 247.85| 251.00
Ammonia G | 202.84]|204.77]|212.44|214.64|200.41] 201.13 | 198.49| 198.75] 1596.60| 198.37 | 198.80| 199.45
Aldehyde H §201.24|204.20] 214.50| 210.24 | 200.91 | 202.24 | 203.17 | 229.27| 199.00] 196.80| 198.45| 197.85
1, 3-Butadiene | | 202.74|204.23]212.78 | 161.07 | 201.12 | 202.57 | 201.46] 197.17| 198.50] 197.61 | 199.10] 196.60
Pyridine J J1025.0)1018.5| 1084.2 | 1057.9| 1015.0] 1025.0| 1015.0] 1005.0| 1005.0| 1005.0] 1010.0| 1005.0
Nitrosamines K |2008.0)2040.0)2121.1]2126.3|2030.0] 2015.0| 2035.0] 2005.0| 2020.0| 2010.0] 2015.0| 1980.0

C4



C.2.2

Temperature, Pressure, and Relative Humidity

First Cartridge, or Survey 1 - A-101 - 28 L/min through main respirator

| Influent- Pre After Sample Taken
|Reading UOM | Baseline A B C D E F G H
ITemperature F 73.5 81.9 87.1 85.2 84.3 74 69.1 68.6 68.6
IPressure Torr 737.9 7342 | 735.2 | 7352 | 735.6 | 7364 738 7373 | 736.2
Iﬂelative Humidity % 62.4 45.3 66.7 72.7 75.1 86.1 78.7 8§2.4 88.8
INH3 ppm
IVOC ppm
| Influent - Post After Sample Taken
IReading uom Baseline A B C D E F G H
ITemperature F 81.4 89.8 85 85.1 75.3 69.4 68.4 69.4 68.6
IPressure Torr 738.1 733.7 | 735.1 | 7354 | 7364 | 737.1 | 737.9 | 737.2 | 736.1
IReIative Humidity % 51.1 65.5 73.8 73.9 86.9 87.8 85.7 77.8 84.2
[nH3 ppm 99+ [~100d
VOC ppm 8.53
Effluent - Pre After Sample Taken
IReading uom Baseline A B (c D E F G H
ITem perature F 73.2 813 86.5 86.5 84.4 75.9 70.2 68.8 66.9
IPressure Torr 370.3 376.1 | 380.8 | 3853 | 383.3 384 391.1 | 389.2 | 393.1
IRElalive Humidity % 35.8 331 37.1 37.2 38.1 39.9 42.2 42.3 42.1
INH3 ppm
IVOC ppm
| Effluent- Post After Sample Taken
|Reading UOM | Baseline | A B C D E F G H
ITemperature F 80.2 87.9 88.4 86.4 78.4 71 68.9 68 66.9
IPressure Torr 395.1 402.9 | 398.1 | 398.5 389 395.4 | 3939 | 3943 396
IReIative Humidity % 32.8 38.3 36.4 37.5 39.7 43 43.4 67.9 45.8
[nH3 ppm 1 41 4.8
|voc ppm 2.2 1.9 99+
Second Cartridge, or Survey 2 - A-101 - 25 L/min through main respirator (pre at 30L, post at 20L)
| Influent- Pre After Sample Taken
IReading UoMm Baseline A B C D E F G H
[Temperature F 71.4 83.6 85.4 88.2 87.4 84.4 77.2 73.9 70.1
IPressure Torr 793.3 7355 | 735.7 | 7349 | 7341 | 733.1 | V339 | 7351 | 7338
IRelative Humidity % 78.7 89 94.1 72.6 72.4 77.4 83.5 81.5 82
INH3 ppm
I\."C[ ppm
| Influent - Post After Sample Taken
IReading uom Baseline A B Cc D E F G H
[Temperature F 82.1 87.9 88.6 87.3 87.5 77.3 74.9 72.9 68.7
IPressure Torr 738.5 735.1 | 734.7 | 7343 | 733.6 | 733.7 | 734.2 735 734
IRElatiVE Humidity % 55.9 84.8 74 735 71.3 84.9 829 79.6 80.7
INH3 ppm 99+
VOC ppm 3.8
Effluent - Pre After Sample Taken
IReading uom Baseline A B (e D E F G H
ITerrlperature F 70.8 83.9 85.4 90 91.9 89.1 80.8 74.4 69.9
Pressure Torr 381.9 391.1 | 350.9 | 3927 | 403.7 | 399.4 | 401.3 | 398.3 | 3995
IRElaiiVE Humidity % 338 346 40.8 354 339 34.7 38 40.7 43
INH3 ppm
VOC ppm
Effluent- Post After Sample Taken
|Reading UOM | Baseline | A B C D E F G H
ITemperature F 84.1 89.9 92.5 93 91.4 82.1 77.1 73.2 69.3
IPressure Torr 407.4 411 408.2 | 4081 | 406.8 | 404.4 | 4047 | 401.4 | 4021
IReIatl've Humidity % 28.5 35.2 34.6 33.5 33.8 38.2 40.4 41.2 431
| [E ppm 3 99+
Jvoc ppm 2 3.8
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C.3 Raw Analytical Data

SVOC and SVOCTIC

C31l

22 - Aug - 2016 13:45:29
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv, 3.0.12

Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-A1
Customer Sample ID: 16-06173-1-A1

Cartridge Evaluation

Data Summary of All Results

Page: 1

_muau_._a R __z_ wo___.ma _paeio [unit _ STD % _ Blank Result] Duplicate H Averago [ RPD % [Spk Rec %[  Det :ax_ Cnt Err %|Qual Flags
| VAPOR-TDU SVOA #2

[s16T021633 3891-98-3  [2.6,10-Trimethyldodecane NGS 98] <3.9 <3.9 nial nal  nia nia 39 nfa
[s16T021633 95-48-7 2-Methylphenol NGS 92 <4.9 <4.9 n/al na| nla n/a 49 nfa
[816T021633 108-39-4M  [Cresal (m & p) NGS 98 <56 <5.6 n/a nia nia nia 5.6 nia
I516T021633 -52-4 Bipheny! NGS 97 <4,0 <4.0 n/al nia n/a nia| 4.0 nfa
S16T021633 76-46-6 Dibutyl butylphosphonate NGS 100 <16 <36 niaf nla n/a n/al 36 nfa
516T021633 [84-86-2 Diethylphthalate NGS 20 <7.0 <7.0 nfa| nia n/a nia 7.0 nfa
[s16T021633 112-40-3  |Dodecane NGS a7 <0.55 30 nia nia n/a na 0.55 nia
[516T021633 76-3 Hexadecane- NGS 94 <33 <3.3 nia nia nfa nia 33 nfa
[816T021633 629-50.4  [Tetradecane NGS 100 <3.9 <3.9 nia na nfa nial 3.9 n/a
_.m._chn.&um 126-73-8 Tributyl phosphate NGS 99 <5.6 <5.6 nfa nfa nfa nfal 56 nfa
[816T021633 620-50-5  [Tridecane NGS 94 <16 11 nla nfal nla nfa 16 nla
[s16T021633 [620-787  |Heptadecane NGS 91 <2.4 <24 nia nia nia n/aj 24 nfa
[s16T021633 [629-62-9  |Pentadecane NGS 100 <3.0 3.2 nfa nal| nia nia 3.0 nfa

)\@\g\ A
.ﬁ__ m_@i:_“
NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.6



22 - Aug- 2016 13:45:29
DSRHardcopyWOLImits 3.0.11b

DSR.Jarv, 3.0.12

Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-A2

Customer Sample ID: 16-06173-1-A2

Cartridge Evaluation

Data Summary of All Results

Page: 2

Sample# R [A# |cAs# |anatyte unit | sou%] Blank | asgz_ Duplicate | Average | RPD % [Spk Rec x_ Det Limit| cnt Err %|Qual Fiags
VAPOR-TDU SVOA #2
5167021634 [3691-98-3  [2,6,10-Trimethyldodecane NGS 98 <39 <3.9 n/al nial  nia n/al 39 nfa
15167021634 lo5-48-7 2-Methylphenol NGS 92 <4.9 <4.9 n/al nia nia n/a| 4.9 nla
[s16T021634 [108-39-4M  [Cresol (m & p) NGS % <5.6 <5.6 n/a| nal| nia nfal 5.6 nfa
[516T021634 l92-52-4 Biphenyl NGS o7 <40 <4.0 nla na nla n/a| 4.0 nia
[s16T021634 [re-a56 Dibuty! butylphosphonate NGS 100 <36 <36 nla nia nia n/a 36 nia
*w._m._.om_m.k wx.@?m Diethylphthalate INGS 90/ <7.0 <7.0 nia nfa nia z__m_ 7.0 n/a
[s16T021634 |112-403  [Dodecane NGS 97 <0.55 48 n/a nial  nia n/a 0.55 n/a
[s16T021634 [544-76-3  [Hexadecane- NGS 94 <33 <3.3 n/a nal nfa n/a 33 nia
_m._m._.ow_mﬁ Tmm. 9-4 Tetradecane NGS 100 <3.9 <39 nla nfa n/a nla 39 nia
[s16T021634 |126-73-8  |Tributyl phosphate NGS 99 <56 <56 n/a nfal nia na 56 nla
[s16T021634 1629-50-5  [Tridecane NGS 94 <16 15 nla nia| nla nfa 1.6 nla
S16T021634 629-78.7  |Heptadecane NGS 91 <24 <2.4 nfa nal  nia nla 24 nfa
IS16T021634 529-62-9 Pentadecane INGS 100| <3.0 <3.0 nia nfa nia n/a 3.0 n/a
NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.7
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C8

Ty Page: 3
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-B1
Customer Sample ID: 16-06173-1-B1
[sampier R [A# [cas# [Anaiyte Junit | so%] Blank Result]| Duplicate | ~ Average | RPD % [Spk Rec %[  Det Limit] Cnt Err %|Qual Flags
VAPOR-TDU SVOA #2
S16T021635 [3891-98-3  [2,6,10-Trimethyldodecane NGS 98 <3.9 <3.9 n/a nfa nfa n/a 3.9 n/a
(8167021635 les-48-7 2-Methylphenol NGS 92 <4.9 <4.9 nfa nfa nfa nfa 49 nfa
[s16T021635 108-334M  [Cresol (m & p) NGS 98 <5.6 <56 nla nfa| nia nia 56 nia
[s16T021635 192-52-4 Biphenyl NGS 97 <4.0 <4.0 n/a nfa nla nfal 4.0 nia
S16T021635 [78-46-8 Dibutyl butylphosphonate NGS 100 <3.6 <3.8 n/a nfa nia Emﬂ 36 nia
IS16T0216356 2 Diethylphthalate NGS 80 <70 <7.0 n/a nfa nfa 3___m_ 7.0 nla
IS16T021635 [112-40-3 Dodecane NGS 97 <0.55 87 n/a nfa nia nfal 0.55 n/alE
IS16T021635 ﬁwﬁ.uw.w Hexadecane- NGS 84 <3.3 <33 nia nla n/a _.:w_ 33 nia
167021635 | [629-59-4  [Tetradecane NGS 100) <3.9 7.4 na nfa nfa n/al 3.9 nalJ

S16T021635 |126-73-8 Tributyl phosphate NGS 99 <5.6 <56 n/a nfa n/a nfal 5.6 nla
S16T021635 l628-50-5  [Tridecane NGS 94 <16 26 nfa nia| nia n/al 1.6 n/a
IS16T021635 Wmm.uw...__ Heptadecane NGS 91 <24 <24 n/a nia nia Em_ 24 n/a
5167021635 1628629 |Pentadecane NGS 100 <3.0 43 n/a nia|  nia n/a| 3.0 n/alJ

MNA = Not Analyzed, ND = Not Detected

T - Tentatively ldentified Compound M - Mamed TIC E - Outside Calibration Range J - Estimated
Q - Qualitative
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C.9

Vg Page: 4
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-BLANK
Customer Sample ID: 16-06173-1-BLANK
Sample# R _ ] m CAS# _:_a_gs _c nit _ STD % _ B s__w_ Result _ Duplicate * Average _ RPD % _ Spk Rec % H Det _._ax_ Cnt Err ioE_ Flags
VAPOR-TDU SVOA #2

S16T021636 _wmw._ -98-3  |2,6,10-Trimethyldodecane NGS 98| <39 <3.9 n/a nfa nfa 3___m_ 3.9 nla
S16T021636 lo5-48-7 2-Methylphenol NGS 92 <4.9 <4.9 nla nfa nfa nial 4.9 nia
[516T021636 |108-33-4M  |Cresol (m & p) NGS 98 <5.6 <56 n/a nal na nial 56 n/a
[s16T021636 |92-52-4 Biphenyl NGS 97 <4.0 <4.0 nfa nfa| nfa n/a| 4.0 nia
[s16T021636 [r8-46-6 Dibutyl bulylphosphonate NGS 100 <36 <36 nfa nal nfa n/a 38 nfa
IS16T021636 _@a.am.m Diethylphthalate NGS 90 <7.0 <70 nia nfa nfa Em_ 7.0 nfa
S16T021636 |11240-3  |Dodecane NGS 97 <0.55 0.70 nia nfa nla nia| 0.55 nfalJ
5167021636 [p44-76-3  |Hexadecane- NGS 94 <33 <3.3 na|  wa| n/al 33 n/al
IS16T021636 Wno.mf Tetradecane NGS 100 <3.9 <39 _...__m_ nfa nfa nla 3.8] nfa
1516T021636 |126-73-8 Tributyl phosphate NGS 99 <56 <56 na| nfa nfa n/a 5.6] nla
IS16T021636 |629-50-5 Tridecans NGS 94 <16 <16 nfa nfa n/a nia 1.6 n/a
S16T021636 Tmm.umh Heptadecane NGS a1 <24 <2.4 nfa nfa nia nia 24 n/a
IS16T021636 Tmm.mm.m Pentadecane NGS 100 =3.0 <3.0 n/a nla nia nfa 3.0 n/a

NA = Not Analyzed, ND = Not Detected

T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative



22 - Aug - 20186 13:45:29

DSRHardcopyWOLimits 3.0.11b Paga:s
DSR.Jarv. 3.012
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-C1
Customer Sample ID: 16-06173-1-C1
sample¥ R |A# [cas# |Analyte Unit | sto%] Blank|  Result]| Dupiicate | Average | RPD % |Spk Rec %| Det Limitf Cnt Err %[Qual Flags
VAPOR-TDU SVOA #2
|S16T021637 —.,wmm_ -88-3 2,6,10-Trimethyldodecane NGS 98| <39 <39 nia nfa nfa nfal 39 nfa
[s16T021637 l95-48-7 2-Methylphenol NGS 92 <4.9 <4.9 na nla nfa na 4.9 nla
_.w._chn._muq _._cw.mfe__ Cresol (m & p) NGS 98 <56 <586 na nia nfa nfa 56 nfa
[516T021637 la2-524 Biphenyl NGS a7 <4.0 <4.0 nla nia nla nfa 4.0 nia
F_ﬂ.om._ 637 [78-46-6 Dibutyl butylphosphonate NGS 100 <36 <36 nfa nfa nia nfal 36 nfa
w.w._m.qom.“muw 84-66-2 Diethylphthalate NGS 80 <70 <7.0 n/a nia n/a na 7.0 nia
15167021637 112-40-3 Dodecane NGS a7 <0.55 110 na| nia nia nla 0.55 n/a|E
[316T021837 544-76-3  |Hexadecane- NGS 94 <33 89 n/a nia|  nia n/a 33 n/alJ
_m._ BT021637 [629-59-4 Tetradecane NGS 100 <3.9 nfa n/a nfa aam_ 39 nla
ls16T021837 [126-73-8  [Tributyl phosphate NGS 99 <5.6 <5.6 nia na|  na n/a| 56 nfajQ
[s16T021637 29-50-5  [Tridecane NGS 94| <16 58 n/a na|  nia n/al 16 n/alE
[516T021637 629-78-7 Heptadecane NGS 91 <24 nia nia nfa nfa| 24 nialQ
[816T021637 529-62-9 Pentadecane NGS 100 <3.0 n/a nla nia nfa| 3.0 nia
NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.10
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DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3012

Sample Group: 20162142

SDG

Number:

Customer Sample ID: 16-06173-1-D1
Customer Sample ID: 16-06173-1-D1

Cartridge Evaluation

Data Summary of All Results

Page: 6

[sample# R _k Hn»m # _r_ui. Unit _ STD % _ m_.;_; zsci Duplicate | Average _ RPD % _w_: Rec a_ Det Limit] Cnt Err %]Qual Flags
VAPOR-TDU SVOA #2
S16T021638 wmmm__.m.w.m 2,6,10-Trimethyldodecane NGS 98 <39 <39 nfa nia nfa :___m_ 3.9 nla
8167021638 kam.q 2-Methylphenol NGS 92 <4.9 <4.9 nfa nla nia Qm_ 4.9 nla
|s167021638 [108-39-4M  [Cresol (m & p) NGS 98 <5.6 <56 a na| nia nia| 56 nfa
{s16T021638 [92-52-4 Bipheny! NGS 97 <4.0 <4.0 nfa nfa| nia n/a| 4.0 n/a
umnm._.n.m.aww [78-46-6 |Dibutyl butylphosphenate NGS 100| <3.6 <36 nfa nfa nfa n/a| 3.6 nfa
|s16T021638 l84-66-2 Diethylphthalate INGS 30 <7.0 <7.0 n/a nfa nfa n/a)| 7.0 nia
_mwnm._.dm._mmm 112-40-3 Dodecane NGS 97 <0.55 33 nfa nia nfa _.._‘m_ 0.55 nla
[s16T021838 544-76-3  [Hexadecane- NGS o4 <3.3 6.7 nla na|  nia nal 33 n/a
|s16TO21638 628-59-4 Telradecane NGS 100 <3.9 7.0 nia nia nia _.____m_ 3.9 nla
|s16T021638 |126-73-6 Tributyl phosphate NGS 99 <5.6 <56 na nfa nfa nfal 56 n/a
(5167021638 meao.m Tridecane NGS 94 <1.6 11 nia nfa nia nia| 1.6 nla
5167021638 l629-78-7  |Heptadecane NGS 91 <24 86 na nfa nia nval 24 n/a
I516T021638 le29-62-9 Pentadecane NGS 100 <3.0 10 n/a| nia n/a n/a| 3.0 n/a
NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Mamed TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C11
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DSRHardcopyWOLimits 3.0,11b
DSR.Jar v. 3.0.12

Sample Group: 20162142

SDG Number:

Customer Sample ID: 16-06173-1-E1
Customer Sample ID: 16-06173-1-E1

Cartridge Evaluation

Data Summary of All Results

Page: 7

Sample#t R —__p% _nbm_ # H)_S—vém —c:: _ STD% “ Bla :-.w now_.__.q Duplicate _ Average _ RPD % _m_ur Rec Jo_ Det Limit| Cnt Err wo_ﬂcn_ Flags
VAPOR-TDU SVOA #2

16T021639 [3891-98-3  |2,6,10-Trimethyldodecane NGS 98 <3.9 <3.9 nfal nfal  nia nfal 3.9 n/a|

167021639 los-48-7 2-Methylphenol NGS 92 <4.9 <49 nia na| nia 49 n/a
S16T021639 [108-39-4M  |Cresol (m & p) NGS 98 <5.6 <56 nia nfa nfa n/a 5.6 nia
5167021639 lo2-52-4 Biphenyl NGS 97 <4.0 <4.0 n/a nfa nfa n/a 4.0 nia
[816TO21639 [78-46-6 Dibutyl butylphosphonate NGS 100 <3.6 <3.6 nfa nfa nfa nfal 3.6 nia
IS16T021639 84-66-2 Diethylphthalate NGS 90} <7.0 <7.0 n/a nfa nfa n/a| 7.0 n/aj
[S16T021639 112-40-3 Dodecane NGS 97 <(0.55 57 n/a nfa nia n/al 0.55 ..._E_m
5167021639 544-76-3 Hexadecane- NGS 94 <3.3 4.0 n/a nfa nfa nia 33 nfalJ
IS16T021639 629-59-4 Tetradecane NGS 100 <39 6.1 nia nfa nfa _....._w_ 39 _..___m_L
S16T021639 126-73-8 Tributyl phosphate NGS 99 <56 <56 nia nfa n/a n/a 5.6 nfa
IS16T021639 629-50-5 Tridecane NGS 94 <1.6 18 n/aj nfa nla _.__.n_ 16 n/a
IS16T021639 629-78-7 Heptadecane NGS N <24 3.6 P__m_ nfa nfa _.._.m— 2.4 nfalJ
[516T021639 [62962.9  |Pentadecane NGS 100 <3.0 75 n/al nal nfa nfal 3.0 nfalJ

NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.12
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C.13

DSRHardcopyWOLImits 3.0.11b Cage:d
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample |D: 16-06173-1-EFF-BASE
Customer Sample ID: 16-06173-1-EFF-BASE
Sample# R _>% _O)u # _bau_w;m __.._:mn _ STD % _ Blank Result| Duplicate | Average _ RPD % _m_u_. Rec J._.— Det _Ln__z— Cnt Err aw—ﬂ_._u_ Flags
VAPOR-TDU SVOA #2

S16T021640 [3891-98-3  [2,6,10-Trimethyldodecane NGS 98 <3.9 <3.9 nfa nal nia n/a| 39| n/a|
5167021640 fo5-a8-7 2-Methylphenol NGS 92 <4.9 <4.9 nla nal  nla n/a| 48]
5167021640 |108-334M |Cresol (m & p) NGS 98 <5.6 <5.6 n/a nal nfa n/a 5.6 n/al
[516T021640 _wm.mm.h Biphenyl NGS 97| <4.0 <4.0 nia nfa nla nfa 4.0 nia
IS16T021640 —ﬂwhm.m Dibutyl butylphosphonate NGS 100 <3.6 <3.6 nfa nfa nfa nfa 36 n/a
IS16T021640 _.ma.mm.m Diethylphthalate NGS a0 <7.0 <7.0 nla nfa nfa nla 7.0 nia
IS16T021640 112-40-3 Dodecane NGS a7 <0.55 58 nfa nfa nfa nfa 0.55 nfalE
[S16T021640 |544-76-3 Hexadecane- NGS 94 <3.3 <3.3 nfa nfa nfa :__m— 3.3 n/a
[S16T021640 29-59-4 Tetradecane NGS 100 <39 6.3 n/a nfa nia _.._S_ 39 n/alJ
S16T021640 _A 26-73-8 Tributyl phosphate NGS 98 <5.6 <5.6 n/a nfa nla nia| 56 nfa
(S16T021640 an.mcum Tridecane NGS 94 <15 26 nia nfa nfa nia 16 nla
IS16T0216840 WMw....w.q Heptadecane NGS 91 <24 <24 nfa nfa nfa n/a 24 nia
[S16T021640 Tnm.mm.m Pentadecane NGS 100 <3.0 7.2 nia nfa nfa n/a 3.0 nfalJ

NA = Not Analyzed, ND = Not Detected

T - Tentatively |dentified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative



T - Tentatively Identified Compound
Q - Qualitative

22 - Aug - 2016 13:45:29
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-F1
Customer Sample ID: 16-06173-1-F1

Cartridge Evaluation
Data Summary of All Results

Page: 9

Sample# R _ Al _ CAS # _pz.___.s Unit _ STD % _ Blank Result| Duplicate | Average _ RPD % _ Spk Rec g._ Det _._a:_ Cnt Err % |Qual Flags
VAPOR-TDU SVOA #2
S16T021641 3891-98-3  [2,6,10-Trimethyldodecane NGS g8 <39 <3.9 nla nia]l  nla nia 39 nia
516T021641 05-48-7 2-Methylphenol NGS 92 <4.9 <4.9 nla nfa| i nla 4.9 nfa
S16T021641 108-33-4M  [Cresol {m & p) NGS 98 <56 <56 nfa nfa| i nia 5.6 nia
S16T021641 92-52-4 Biphenyl NGS 97 <4.0 <4.0 nfa nfa] n/a nfa 4.0 nia
IS16T021641 78-46-6 Dibutyl butylphosphonate NGS 100 <36 <3.6 nla nfa nfa nla 3.6 nfa
S16T021641 {64-86-2 Diethylphthalate NGS 90 <7.0 <7.0 nfa n'a nfa nla 7.0| n/a
5167021641 [112403  |Dodecane NGS 97 <0.55 30 nfa na| nfa nfa 0.55( nfa
[S16T021641 _m.f«.um.u Hexadecane- NGS 94 <3.3 <33 na nfa nfa n/a u.w_ n/a
167021641 [629-594  [Tetradecane NGS 100] <3.9 <39 n/al nial  nfa nfa 34| nfa
[s16T021841 [126-73-8  [Tributyl phosphate NGS 59| <56 <56 n/al ns|  nla nfa 56 n/a
—m._ 6TD21841 Two.mo.m Tridecane NGS 94 <1.6 9.1 :_‘m_ nfa nfa nfa| 1.6 nfalJ
[s16T021641 [p2e-78-7  |Heptadecane NGS 91 <2.4 <24 nial nia|  na n/a| 24 n/al
[s16T021841 [62962-9  |Pentadecane NGS 100 <3.0 <3.0 nfal nal o nig| 3.0 nfa

N - Named TIC

E - Outside Calibration Range

NA = Not Analyzed, ND = Not Detected
J - Estimated

C.l14
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DSRHardcopyWOLImits 3.0.11b Page:10
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-G1
Customer Sample ID: 16-06173-1-G1
[sample# R _.ﬂ h CAS # TE:S Unit _ STO % ﬁ m_o..rm zs.._._ Duplicate _ Average _ RPD % _mu_. Rec s_ Det cazm Cnt Ere io..._ Flags
VAPOR-TDU SVOA #2

S16T021642 |3891-98-3  |2,6,10-Trimethyldodecane NGS mmﬁ <39 <39 nla n/a nfa n/a 39 nla
516T021842 95-48-7 2-Methylphenol NGS 92 <4.9 <4.9 nia nia nla nia 4.9 n/a
[s16T021842 108-39-4M  |Cresol (m & p) NGS 98| <5.6 <5.6 nla nia nfa nia 56 nla
|s16T021842 92-52-4 Biphenyl NGS 97 <4.0 <40 n/al nal na nia 4.0 nfa
_w_.m.woﬁmun 8-46-6 Dibuty! butylphosphonate NGS 100 <38 <36 3___m_ nfa nfa nfa 3.6 nfa
|s16T021642 -66-2 Diethylphthalate NGS 20 <7.0 <7.0 n/a na|l  nla nfa 7.0 n/a
[s16T021642 [11240-3  |Dodecane NGS a7 <0.55 15 n/a na| na nfa| 0.55 n/ald
|s16T021642 [s44-763  |Hexadecane- NGS 94 <33 <33 n/a nal na nfal 33 n/al
[s16T021842 [28-59-4  [Tetradecane NGS 100 <39 <33 n/al nal na nia| 39 n/a
[s16T021642 [126-73-8  [Tributyl phosphate NGS 99 <5.6 <56 nia wal nia n/al 5.6 n/alQ
[s16T021642 le2e-50-5  [Tridecane NGS 94 <16 <16 n/a nia|  nfa n/a 16 n/a
[s16T021642 [29-78-7  |Heptadecane NGS 91 <24 <2.4 n/a na|  wa w/a| 2.4 nia|Q
[s16T021642 [629-62-8  |Pentadecane NGS 100) <3.0 <3.0 nfal nal i nfal 3.0 na

C.15

NA = Not Analyzed, ND = Not Detecled

T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative



22 - Aug - 2016 13:45:29
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-H1
Customer Sample ID: 16-06173-1-H1

Cartridge Evaluation

Data Summary of All Results

Page: 11

Sample# R [A# [casa [Anatyte Unit | stou| Blank Result| Duplicate | Average | RPD % [Spk Rec %[ ~ Det Limit] cnt Err %[Qual Flags
VAPOR-TDU SVOA #2

5167021643 [3891-98-3  [2,6.10-Trimethyldodecane NGS ag| <3.9 <39 nia na|l  na wal 3.9 nfa
[s18T021643 los-48-7 2-Methylphenol NGS 92| <49 <4.9 nia nla n/a nia| 4.9 nla
[s16T021843 [108-33-4M |Cresol (m & p) NGS 98 <5.6 <5.6 n/a na| na n/a 56 n/a
[s167T021643 jo2-52-4 Biphenyl NGS 97 <4,0 <4.0 nia nfa nia nia 4.0 nfa
[s16T021843 [78-46-6 Dibutyl butylphosphonate NGS 100] <36 <36 nia nla nla nia 3.6 n/a

_m._ 6T021643 Tn.mm.m Diethyliphthalate NGS 90 <7.0 <7.0 nia nia nia nfa 7.0 n/a
[516T021643 [112403  [Dodecane NGS a7 <0.55 12 nla na]l i n/a 055 n/a
[s16T021643 [sa4-76-3  |Hexadecane- NGS 94 <3.3 <33 nia nal o n/a 33 n/a

_mﬂ 6T021643 Tmm.mw..“ Tetradecane NGS 100 <3.9 <3.9 n/a nla na nial 39 n/a
[s16T021643 [126-73-8  [Tributyl phosphate NGS 99 <5.6 <56 nla nia|  nia nfa| 56 nia
[s16T021643 [29-50-5  |Tridecane NGS 94 <16 47 nia nfa| ol nia 16 nfafd
[s16T021643 [629-76-7  |Heptadecane NGS 91 <24 <24 nia na| nia n/a| 24 nfa
[s16T021843 [629-62-9  |Pentadecans NGS 100 <3.0 <3.0 na nfal  na nial 3.0 nfa

NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.16
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Sample Group: 20162142

SDG

Number:

Customer Sample ID: 16-06173-1-H2
Customer Sample ID: 16-06173-1-H2

Cartridge Evaluation
Data Summary of All Results

Page: 12

Sample# R [A# [cas# [Anaiyte Unit | sou] Blank Result| Duplicate | Average [ RPD % [Spk Rec %[ — DetLimit] Cnt Err %[Qual Flags
VAPOR-TDU SVOA #2

IS16T021644 [3891-98-3  [2,8,10-Trimethyldodecane NGS 98] <39 <3.9 nla nia nia n/a| 3.9 nia
[S16T021644 _wm.am.u. 2-Methylphenol NGS mm_ <49 <4.9 n/a n/a nfa nia 4.9 nla
[516T021644 [108-39-4M  [Cresol (m & p) NGS 38| <5.6 <5.6 n/a n/a n/a nia 5.6 n/a
[s16T021644 lo2-52-4 Biphenyl NGS 97 <4.0 <4.0 n/a nia n/a nia 4.0 nfa

_m._ B6TD21644 178-46-6 Dibutyl butylphosphonate NGS 100] <3.6 <36 nia nla nfa nia 3.6 nfa
[s16T021644 184-66-2 Diethylphthalate NGS 20 <7.0 <7.0 nia nfa n/a nia 7.0 n/a
[s16T021644 112-40-3 Dodecane NGS 97 <0.55 18 nia nia nia nia 0.55 nfa
[s16T021644 544-76-3 Hexadecane- NGS 94 <3.3 <33 nia nla nfa nia 3.3 n/a
[s16T021644 [629-59-4  |Tetradecane NGS 100 <39 <3.9 nia nal  na n/a 39 n/a
[s16T021844 126-73-8 _ |Tributyl phosphate NGS 99 <56 <56 n/a nal na n/a[ 5.6 n/a
[s16T021644 629-50-5 |Tridecane NGS 94 <1.6 6.7 nla na| na n/a| 16 nialJ

_m._ 6T021644 [629-78-7 Heptadecane NGS a1 <24 <24 nia nfa nfa .._._.m_ 24 nfa

_m._ 6T021644 Wmm.mm.m Pentadecane NGS 100 <3.0 <3.0 nia nia nia E_m— 3.0 nfa

NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Qutside Calibration Range J - Estimated

Q - Qualitative

C.17
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-IN-BASE
Customer Sample ID: 16-06173-1-IN-BASE
[sampte# R [A# [cas# [Analyte [Unit | sou%] Blank|  Result| Duplicate | Average | RPD % [Spk Rec %[  DetUmit] cnt Err %[Qual Flags
| VAPOR-TDU SVOA #2
[s16T021845 [3891-98-3  [2,6,10-Trimethyldodecane NGS 98| <3.9 <39 n/a| nal  wa wal 3.9 nia
[s16T021645 [os-46-7 2-Methylphenol NGS 92| <4.9 <4.9 nia na| wa nia 49 nfa
[s16T021845 [108-394M _[Cresol (m & p) NGS 98 <5.6 <56 nia nal  wa n/a 56 nfa
[s16T021645 fo2-524 Biphenyl NGS a7 <4.0 <4.0 n/a nal  wa n/a 4.0 nfa
_m+ 6T021645 _umIm.m Dibutyl butylphosphonate NGS 100| <36 <36 nfa na nla n/a 36 nfa
[s16T021645 e4-66-2 Diethylphthalate NGS a0 <7.0 <7.0 n/a nal na n/a 7.0 n/a
[s16T021645 [112-403  |Dodecane NGS a7 <0.55 52 nfa nal na nfa 0.55 njale
[s16T021845 [544-76-3  |Hexadecane- NGS 94 <33 <33 n/a nal wa nial 33 nia
_m._ 6T021645 [629-50-4 Tetradecane NGS 100] <3.9 4.3 nla nia nfa Em_ 3.9 nfajJd
[s16T021645 126-73-8 __[Tributyl phosphate NGS 99| <5.6 <5.6 nial nal  na n/af 56 n/a
S16T021645 [629-50-5  [Tridecane NGS 84 <1.6 12 n/al nal nia nfa| 186 nia
S16T021645 629-78-7 _ |Heptadecane NGS 91 <2.4 <2.4 n/a na| na n/a 24 nial
5167021645 629-62-9  |Pentadecane NGS 100 <3.0 45 n/a nal na wa| 30 nialJ

C.18

NA = Not Analyzed, ND = Not Detected

T - Tentatively ldentified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative



22-Aug-2016 13:4529 Page: 1
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-A1
Customer Sample ID: 16-06173-1-A1

Retention Time
_wman_% R | a#| acType —.._:__a. CAS No. (Minutes) Unit _ Result Qual Flags
|  VAPOR-TDU SVOA #2
[s16T021833 Unknown-1 4,35 NGS 120]4T
S16T021633 Acetophenone 98-86-2 5.18 NGS 13JJINT
S16T021633 Undecane 1120-21-4 5.45 NGS 41|JINT
S16T021633 Decamethlycyclopentasiloxane 541-02-6 572 NGS 130)JINT
S16TO21633 Ethanol, 2-phenoxy- 122-98-6 6.50 NGS J21INT
S16T021633 Benzothiazole 195-16-9 6.59 NGS 31]|JINT
[S16T021833 Dodecane, 2.6,11-trimethyl- 31295-56-4 6.90 NGS 30|JNT
_9 6TO21633 Dodecamethyleyclohexasiloxane 1540-97-6 7.07 NGS 38|JINT

NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Qutside Calibration Range J - Estimated
Q - Qualitative

C.19
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DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-A2
Customer Sample ID: 16-06173-1-A2

Rotention Time

_wmsn_a R | A#] acType _!;____s CAS No. (Minutes) Unit _ Result Qual Flags
| VAPOR-TDU SVOA #2
[516T021634 Unknown-1 4.35 NGS 10[JT
S16T021634 Undecane 1120-21-4 545 NGS 61|JNT
S16T021634 2-Nonen-1-ol 22104-79-6 5.50 NGS 27|JNT
IS16T021634 Decamethlycyclopentasiloxane 1541-02-6 5.72 NGS 120|JNT
S16T021634 Benzothiazole 95-16-9 6.60 NGS 73|JNT
5167021634 Dodecane, 2,6,11-trimethyl- 131295-56-4 6.90 NGS 44[JINT
S16T021634 Dodecamethylcyclohexasiloxane [540-97-6 7.07 NGS J0]JNT

187021634 Decane, 2,3,5,8-tetramethyl- [192823-15-7 7.26 NGS 36|JNT

NA = Not Analyzed, ND = Not Detected

T - Tentatively |dentified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative

C.20
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Sample Group: 20162142
SDG Number:

Customer Sample ID: 16-06173-1-B1
Customer Sample ID: 16-06173-1-B1

Cartridae Evaluation
Data Summary of All Resuits

Retention Time
Sample# R _ 3_ Qc Type _2.,_____3 CAS No. (Minutes) _c_.= _ Result Qual Flags
VAPOR-TDU SVOA #2

IS16T021635 Benzaldehyde 100-52-7 4.24 NGS 68|JNT
S16T021635 Unknown-1 435 NGS 260|JT
S16T021635 Phenol 108-95-2 443 NGS 27 |JNT
S16T021635 2-Propyl-1-pentancl 175-57-8 4.84 NGS 55(|JNT
[s16T021835 1-Octene, 3,7-dimethyl- 4984-01-4 489 NGS 45|JNT
[s167021835 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 78|JNT
[s167021635 Decane, 2,4,6-trimethyl- {52108-27-4 5.1 NGS 24[JNT
[s16T021635 Acetophenane |o8-86-2 5.19 NGS 57[JNT
[s16T021835 Benzene, {-methyl-4-{2-propeny [3333-13-9 5.35 NGS 80| JINT
[516T021635 Undecane 1120-21-4 5.45 NGS 240{JNT
[s16T021635 Undecane, 2 -dimathyl- 17301-23-4 5.50 NGS 27 [JNT
S16T021635 Decamethlycyclopentasiloxane 541-02-6 572 NGS 110 JNT
IS16T021635 Benzaldehyde, 3-ethyl- [34246-54-3 6.05 NGS 54| JNT
S16T021635 Benzothiazole [a5-16-9 6.62 NGS 95| JNT
IS16T021635 2-Propencic acid, octyl ester [2499-59-4 6.67 NGS 46| JNT
S16T021635 Acetic acid, trifiuore-, 3,7-d [28745-07-5 6.72 NGS 25| JINT
S16T021635 Dodecane, 2,6,11-trimethyl- [31295-56-4 6.91 NGS 84| JNT
IS16T021635 Dodecamethyleyclohexasiloxane 0-97-8 7.07 NGS 451 INT
S16T021635 Decane, 2,3,5,8-tetramethyl- |192823-15.7 7.27 NGS 49| INT

T - Tentatively ldentified Compound
Q - Qualitative

N - Named TIC

E - Outside Calibration Range

NA = Not Analyzed, ND = Not Detected

J - Estimated

Page: 3

c.z21
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Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-C1
Customer Sample ID: 16-06173-1-C1

Retention Time
—mnz._u_oa R Ad Qac Type Analyte CAS No. (Minutes) — Unit _ Result Qual Flags
| VAPOR-TDU SVOA #2
|s16T021637 Unknown-1 4.35 InGs 19047
|s16T021637 2-Propyl-1-pentanol 158175-57-8 4.84 |nGs 32|JNT
|s16T021637 Decane, 3,7-dimethyl- 17312-54-8 5.06 |nGs 67 [JNT
S16T021637 IAcetophanone 198-86-2 519 |nGs 44 |JNT
S16T021627 Undecane 1120-21-4 5.45 InGs 150 |JNT
167021637 Undecane, 2,6-dimethyl- 17301-234 550 NGS 26|JNT
167021637 Decamethiycyclopentasiloxane [541-02-6 572 NGS 160 [JNT
16T021637 Hexanoic acid, 2-ethyl- _Km.m.__.‘m 5.80 NGS 26|JNT
16T021637 Benzothiazole lo5-16-9 6.62 NGS 110|JNT
16T021637 1-Octanol, 3,7-dimethyi- 106-21-8 667 NGS 29[JNT
[s16T021637 Dodecane, 2,6,11-trimethyl- 131295-56-4 6.91 NGS 80|JNT
_m._m._dm._mww Dodecamethylcyclohexasiloxane 540-97-6 7.08 NGS T5[JINT
[s16T021837 Decane, 2,3,5,8-tetramethyl- 192823-15-7 7.27 [nGs 85[JNT

NA = Not Analyzed, ND = Not Detected

T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative

C.22



22-Aug-2016 13:4529
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-D1
Customer Sample ID: 16-06173-1-D1

Cartridge Evaluation
Data Summary of All Results

Page: 5

Retantian Time

_c==

_ Result Qual Flags

T.a_._% R _ Adt _ Qac Type _.e.,.;% CAS No. (Minutes)
| VAPOR-TDU SVOA #2
[s16T021638 Unknown-1 435 NGS 190|JT
[s16T021838 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 51]JNT
[s16T021638 lAcetophenone log-86-2 5.19 NGS 36[JNT
[s16T021638 Undecane 1120-21-4 5.45 NGS 100{JNT
[s16T021638 Undecane, 2,6-dimethyl- 17301-234 5.50 NGS 22[UNT
mm._mam._omm Decamethlycyclopentasiloxane [541-02-5 572 NGS 110 JNT
[516T021638 Benzothiazole [o5-16-9 .60 NGS 28{JNT
8167021628 Dodecane, 2,6,11-trimethyl- [31295-56-4 .90 NGS 28{JNT
[516T021638 Dodecamethylcyclohexasiloxane |s40-97-6 7.07 NGS 50[JNT
NA = Not Analyzed, ND = Not Detected
T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Eslimated

Q - Qualitative

C.23
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DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162142
SDG Number:
Customer Sample ID: 16-06173-1-E1
Customer Sample ID: 16-06173-1-E1

Retention Time
_m.auaa R _ A _ Qe Type _b_;__.a CAS No. (Minutes) Unit _ Result Qual Flags
| VAPOR-TDU SVOA #2
_maam‘_m% Unknown-1 4.35 NGS 150|JT
[s16T021639 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 37|JNT
S16T021639 lAcetophenone 198-86-2 519 NGS 26|JNT
1IS16T021639 Undecane 1120-21-4 5.45 NGS 110]JNT
IS16T021639 Undecane, 2,6-dimethyl- 17301-23-4 5.50 [NGS 241INT
S167T021639 Decamethlycyclopentasiloxane 541-02-68 572 NGS 110|JNT
[s16T021639 Benzothiazole 95-16-9 6.61 NGS 79|INT
[st6T021839 Dodecane, 2,6,11-timethyl- 31295-56-4 6.90 NGS 47 [INT
—m_m._.oﬁmu.o Dadecamethylcyclohexasiloxane |540-97-6 7.07 NGS 38|JINT
[s16T021639 Decane, 2,3,5,8-tetramethyt- |192623-15-7 7.26 NGS 35[JNT

NA = Not Analyzed, ND = Not Detected

T - Tentatively ldentified Compound N - Named TIC E - Outside Calibration Range J - Estimated
Q - Qualitative

C.24
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Cartridae Evaluation

Data Summary of All Results
Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-EFF-BASE
Customer Sample ID: 16-06173-1-EFF-BASE

Retantion Time
_wua_uﬁuu R ﬁ R_ Qe Type Tn_w.s CAS No. (Minutes) Unit _ Result Qual Flags
| VAPOR-TDU SVOA #2
[s16T021840 Unknown-1 435 NGS 2001
|s16T021640 1-Hexanol, 2-ethyl- 104-76-7 483 NGS 25[JNT
IS16T021640 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 45| JNT
IS16T021640 Decane, 2.4,6-trimethyl- 162108-27-4 5.10 NGS 16{JINT
S16T021640 IAcetophenone les-g8-2 5.18 NGS 22|JNT
_m.mm._.ow._mg Undecane 1120-21-4 5.45 NGS 110{JNT
_m..m._.om_go Nonanal 124-19-6 5.50 NGS 31[JINT
[s16T021640 5 hiycyclopentasiloxane [541-02-6 5.72 NGS 94 [INT
[S16TO21640 Benzothiazole _m_m.._m.m 6.60 NGS S0{JNT
[S16T021640 Dodecane, 2,6,11-trimethyl- _mummm.mwh 6.90 NGS 381JINT
[S16T021640 Dodecamethylcyclohexasiloxane _uao.mq.m 7.07 NGS 28[JINT
_w._m,_lON._mac Decane, 2,3,5,8-tetramethyl- _L_.mumnw.._ 57 7.26 NGS 30|JNT

NA = Not Analyzed, ND = Not Detected

T - Tentatively Identified Compound N - Named TIC E - Qutside Cailibration Range J - Estimated
Q - Qualitative

C.25
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Sample Group: 20162142

SDG Number:

Customer Sample ID: 16-06173-1-F1
Customer Sample ID: 16-06173-1-F1

Cartridae Evaluation

Data Summary of All Results

Retention Time
Sample# R _ __{_ Qc Type T_._Eﬁa CAS No. {Minutes) _E.._. _ Result Qual Flags
VAPOR-TDU SVOA #2

[516T021641 Unknown-1 435 NGS 97 |JT
|s16T021841 Decane, 3,7-dimethyl- 17312-54-8 5.05 NGS 30|JNT
IS16T021641 Acetophenone los-86-2 5.18 NGS 11[INT
IS16T021641 Undecane 1120-21-4 5.45 NGS 89| JNT
[516T021641 Undecane, 2,6-dimethyl- 17301-23-4 5.49 NGS 15[ INT
[516T021641 D hlycyclopentasiloxane l541-02-6 572 NGS 76| JNT
[516T021641 Benzothiazole 5-16-9 6.60 NGS 52| NT
[s16T021641 Dodecane, 2,6,11-trimethyl- [a1205-56-4 6.90 NGS 27| INT
[s16T021641 Decane, 2,3,5.8-tetramethyl- [192823-15-7 7.26 NGS 26|JNT

T - Tentatively Identified Compound
Q - Qualitative

N - Named TIC

E - Outside Calibration Range

NA = Not Analyzed, ND = Not Detected

J - Estimated

Page: 8

C.26



22-Aug-2016 13:4529 Page: 9
DSRTICHardcopy 2.7.32
DSR.Jarv, 3.0.12

Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162142

SDG Number:
Customer Sample ID: 16-06173-1-G1
Customer Sample ID: 16-06173-1-G1

_m. Rotention Tima

mpled R M AR — Qc Type _b.._uasa _ CAS No. _ (Minutes) Unit _ Result _ Qual Flags
[ VAPOR-TDU SVOA #2

[steTo21642 | | [Undecane |1120-21-4 | 5.44 InGs | 5.5]INT

NA = Not Analyzed, ND = Not Detected

T - Tentatively Identified Compound N - Named TIC E - Qutside Calibration Range J - Estimated
Q - Qualitative

Cc.27
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Sample Group: 20162142

SDG Number:

Customer Sample ID: 16-06173-1-H1
Customer Sample ID: 16-06173-1-H1

Cartridae Evaluation

Data Summary of All Results

fumper % | na| aompe

[

— Retention Time

_ Result Qual Flags

CAS No. (Minutes) Unit
|_VAPOR-TDU SVOA #2
[s16T021843 Unknown-1 4.35 NGS 7|7
[s16T021643 Undecane 1120-21-4 5.4 NGS 21[INT
_m.rm.— 021643 Undecane, 2,6-dimethyl- 17301-23-4 549 NGS 11[JNT
_mﬂm._.ou._m.—w Decamethlycyclopentasiloxane |541-02-6 5.71 NGS 38| UNT
[516T021643 Dodecane, 2,6,11-trimethyl- [31295-56-4 6.89 NGS 74|INT

T - Tentatively Identified Compound
Q - Qualitative

N - Named TIC

E - Outside Calibration Range

NA = Not Analyzed, ND = Not Detected
J - Estimated

Page: 10

C.28
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DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation

Data Summary of All Resuits
Sample Group: 20162142

SDG Number:

Customer Sample ID: 16-06173-1-H2
Customer Sample ID: 16-06173-1-H2

Retention Time
_Eau_% R _ a._ Qc Type _?e_ﬁe _orm No. (Minutes) __.___a _ Result Qual Flags
| VAPOR-TDU SVOA #2
[s187021644 Unknown-1 | 4.35 NGS 85[JT
|516T021644 |Acetophenane lee-86-2 5.18 NGS 5.5[JNT
[s16T021644 Decane 124-18-5 5.45 NGS 27|INT
_mﬂm.__.pm._mﬁ Decamethlycyclopentasiloxane 541-02-6 571 NGS 91|JNT
[s16T021644 Unknown-2 6.64 NGS 274t
[516T021644 Dodecane, 2,6, 11-trimethyl- [31295-564 6.89 NGS 9.7|JNT

NA = Not Analyzed, ND = Not Detected

T - Tentatively Identified Compound N - Named TIC E - Outside Calibration Range J - Estimated

Q - Qualitative

C.29
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DSR.Jarv. 3.0.12

Sample Group: 20162142
SDG Number:

Customer Sample ID: 16-06173-1-IN-BASE
Customer Sample ID: 16-06173-1-IN-BASE

Cartridge Evaluation
Data Summary of All Resuits

Retention Time
Sample# R _ A ~ Qc Type _».E_ﬁb CAS No. (Minutes) Unit — Result Qual Flags
VAPOR-TDU SVOA #2

S16T021645 Unknown-1 435 NGS 230(JT
S16T021845 Unknown-2 4,83 NGS 47| IT
S16T021645 2,6-Dimethyldecane 13150-81-7 5.05 NGS 39|JNT
S16T021645 Decane, 2,4,6-trimethyl- 52108-27-4 5.10 NGS 10|JNT
S16T021645 Wcetophenone -86-2 519 NGS 24 |INT
S16T021645 Undecane 1120-21-4 5.45 NGS 99| JNT
S16TD21845 Menanal 124-19-6 5.50 NGS 26|JINT
S16T021645 Decamethlycyclopentasiloxane |541-02-6 572 NGS 150 [JNT
5167021645 Benzothiazole les-16-9 6.61 NGS 78| JNT
_w._ 67021645 Dodecane, 2,6,11-trimethyl- 131295-56-4 6.90 NGS 46| JNT
_m._ 6T021645 Dodecamethylcyclohexasiloxane 1540-97-6 7.07 NGS T3|JNT
—m._ 67021645 Decane, 2,3,5,8-1etramethy- 192823-15-7 7.26 NGS 33|JINT

T - Tentatively |dentified Compound
Q - Qualitative

N - Named TIC

E - Qutside Calibration Range

NA = Not Analyzed, ND = Not Detected

J - Estimated

Page: 12
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C3l

. Page: 1
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv, 3.0.12
Cartridge Evaluation
Data Summary of All Resulits
Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-A1
Customer Sample ID: 16-06172-1-A1
Samplet R [A# [cass [pnatyte [unit | sto%] Blank Result| Duplicate | Avarage _lm.oo % |Spk Rec %) DetLimit| Gnt Err %|Qual Flags
VAPOR-TDU SVOA #2

[s16T021620 [3891-98-3  [2,6,10-Trimethyldodecane NGS 91 <3.9 <3.9 a nia nia n/a| 3.9 n/alu
[s16T021620 fo5-48-7 2-Methylphenol NGS 93 <4.9 10 nia na|l  nfa nfal 4.9 n/a
[s16T021620 [108-33-4M |Cresol (m & p) NGS 98 <5.6 <58 n/a na|  na n/a| 5.6 n/alu
[s16T021620 [o2-52-4 Biphenyl NGS 87 <40 <4.0 n/a nia|  nia n/a| 40 n/alU
[s16T021620 78-46-6 Dibutyl butylphosphonate NGS 97 <36 <3.6 nia nfal  nia nfa 36 nfafU
S16T021620 84-66-2 Diethylphthalate NGS 91 <7.0 <7.0 nfa nfa nia n/al 7.0 nfalu
5167021620 112-40-3  |Dodecane NGS 98 <0.60 63 n/al nal na nfa| 0.55 n/alE
5167021620 544-T6-3 Hexadecane- NG5 85 <3.3 4.6 p__um nfa nfa nla 33 nlalJ
[S16T021620 [629-59-4 Tetradecane NGS 95 <3.9 75 nia nfa nfa n/a| 39 nial)

5167021620 [126-73-8  |Tributyl phosphate NGS 93 <56 <58 nia nal na n/a 56 nfalQu
5167021620 [629-50-5 Tridecane NGS 90 <16 22 n/a nfa nfa nia 1.6 nla
5167021620 629-78-7  |Heptadecane NGS 94 <2.4 6.0 nla nal nfa n/a 2.4 n/alJQ
[S16T021620 629-62-9 Pentadecane NGS 96 <3.0 7.8 nia nfa nfa nla 3.0 nfalJ

NA = Not Analyzed, ND = Mot Detected

E - Outside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated
Q - Qualitative U - Less Than Detection Limit



25- Aug- 2016 10:38:33
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-A2
Customer Sample ID: 16-06172-1-A2

Cartridge Evaluation

Data Summary of All Results

Page: 2

Samplet R [A# [cas# [Analyte Unit | sto% [ m_n_.i Result] Duplicate | Average _ RPD % | Spk Rec %[ Det csﬂ_ CntEm 3_9._.__ Flags
VAPOR-TDU SVOA #2
wm.ﬁm.:um._mm_ 13891-98-3 2,6,10-Trimethyldodecane NGS 91 <3.8 <39 nfa nia nfa .._.___u_ 39 nfaju
_m‘_m.qou._mm._ 95-48-7 2-Methylphenol NGS 93 <4.9 <4.9 nfa nia nfa n/a| 4.9 n/aju
_w._m._.pm.,mw._ 108-38-4M  |Cresol (m & p) NGS 98 <56 <58 nia nfa nfa nla 56 nlajU
|s16T021621 192-52-4 Biphenyl NGS a7 <4.0 <4.0 n/aj nfa nia nfa 4.0 nfaju
S16T021621 [76-46-6 Dibutyl butylphosphonate NGS a7 <36 <36 nia| nfa nfa n/a 38 n/alu
S16T021621 [84-66-2 Diethylphthalate NGS 9 <7.0 <7.0 nia nfa nfa nfal 7.0 nfaju
S16T021621 112-40-3 Dodecane NGS 98 <0.60 il n/a nfa nfa nla 0.55 nialE
S16T021621 |544-76-3 Hexadecane- NGS 85 <33 <33 nia nfa nfa nfa 33 n/ajlJ
S16T021621 29-58-4 Tetradecane NGS 85 <39 58 nfa nfa nfa nia 39 nialJ
_w._.mﬂoﬁmm._ 126-73-8 Tributyl phosphate NGS 93 <586 <56 nla nia nfa nia 5.6 n/alu
S16T021621 1629-50-5 Tridecane NGS 90| <18 20 n/a nla nfa n/al 1.6 nfa
_m._m._.ou._mu: |629-78-7 Heptadecane NGS 94 <24 <24 nla nla nfa nla 24 nfalu
%N._Wm._ 1629-62-9 Pentadecane NGS 96 <3.0 a7 nfa nia nfa nfa 3.0 nfald
NA = Not Analyzed, ND = Net Delected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Mamed TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.32
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DSRHardcopyWOLimits 3.0.11b
DSR.Jar v, 3.0.12

Sample Group: 20162141

SDG Number:
Customer Sample 1D: 16-06172-1-B1
Customer Sample ID: 16-06172-1-B1

Cartridge Evaluation

Data Summary of All Results

Page: 3

Sample# R _R _93 # _naz_s _c,__, _ STD % _ w_u_;_ xma::_ Duplicate _ Average ﬁ RPD % umuw Rec x_ Det Limit] cnt mqg_n=u_ Flags
VAPOR-TDU SVOA #2
IS16T021622 [3891-98-3  [2,6,10-Trimethyldodecane NGS 91 <3.9 <39 nfa| na| nia n/al 3.9 nfaju
5167021622 [o5-48-7 2-Methylphenol NGS 93 <4.9 <4.9 n/al na| nia nia| 4.9 nfaju
[s16T021622 |108-39-4M  [Cresol (m & p) NGS 98 <586 <5.6 nia va|  nia n/a| 56 n/aju
[s16T021622 lo2-52-4 Biphenyl NGS 87 <4.0 <4.0 n/a nia| nia nfa| 4.0 nialu
[s16To21622 [rs-a56 Dibuty! butylphosphonate NGS a7 <38 <36 na nia nia n/a 36 walu
|s16T021622 Jp+-66-2 Diethylphthalate NGS 91 <7.0 <7.0 n/a na|  nia n/a| 7.0 n/alu
[516T021622 |112-403  [Dodecane NGS 88 <0.60 92 n/a nfal  nia nia 0.55 nialE
[s16T021622 Js44-763  |Hexadecane- NGS 95 <33 <3.3 nfa na|  nia nia 33 n/alu
[s16T021622 [28-594  |Tetradecane NGS 95 <39 6.2 n/a na|l nfa n/a 39 nialJ
[s16T021622 |126-73-8  [Tributyl phosphate NGS 93 <5.6 <6.6 n/a wa|l  na nla 56 nialu
[s161021622 [29-505  |Tridecane NGS 90 <16 26 nfa nfal  nia n/a 16 nfa
[s16T021622 [23-78-7  |Heptadecane NGS 94 <24 29 n/a na| nla 24 nialJ
[s16To21622 [629-62-3  [Pentadecane NGS 96| <3.0 5.0 n/a| nal i nfa) 3.0 njalJ
NA = Not Analyzed, ND = Not Detecled
E - Outside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.33
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DSRHardeopyWOLimits 3.0.11b

DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Number:
Customer Sample ID: 16-06172-1-BLANK
Customer Sample ID: 16-06172-1-BLANK

Cartridge Evaluation

Data Summary of All Results

Page: 4

Sample#t R _._& mn.,m # _»__uq_._ __._== ﬁ STD % _ msﬂi m..»:i Duplicate _ Average | RPD % [Spk Rec s_ Det Limit| Cnt Err %] Qual Flags
VAPOR-TDU SVOA #2
|S16T021623 891963 [2.6.10-Trimethyldodecane NGS 91 <3.9 <3.9 nla nfa n/a n/al 3.9 nfalu
(S16T021623 195-48-7 2-Methylphenol NGS 93 <4.9 <4.9 nfa nia nia iu_ 4.9 n/afl
S16T021623 108-39-4M  |Cresol (m & p) NGS 98 <5.6 <56 nia nia nia Em_ 5.6 nfaju
IS16T021623 [o2-52-4 Bipheny! NGS 87 <4.0 <4.0 n/a nfa n/a nfal 4.0 n/a|u
IS16T021623 ?mhw.m |Dibutyl butylphosphonate NGS 97 <36 <36 nfa nfa nia nia 36 nfaju
[s16T021623 | Diethylphthalate NGS 91 <7.0 <7.0 n/a nal  nia nfa 7.0 n/alu
[s16T021523 [112403  |Dodecane NGS 98 <0.60 0.70 n/a nfal  nia n/a 0.55 niaJ
_ma._dmimmu _mﬁ.qm.m Hexadecane- NGS 85 <33 <33 nia nfa nfa n/a 33 nialu
ls16T021623 lp29-554 |Tetradecane NGS 85 <3.9 <39 n/a nal  nfa nla 39 n/alu
[516T021623 [126-73-8 [Tributyl phosphate NGS 93 <56 <58 n/a na| nla nla 585 n/alu
|s16T021623 l629-50-5 Tridecane NGS 80 <186 <16 n/a nfa nfa nial 1.6 n/alu
[s1sT021623 [629-78-7  |Heptadecane NGS 94 <24 <24 nfa na|l i n/a 2.4 walu
_m._m._.omnmmu __mqumn.w Pentadecane NGS 96 <3.0 <3.0 nla nfa nfa n/a 3.0 n/alu
NA = Not Analyzed, ND = Not Detected
E - Quiside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.34
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DSRHardcopyWOLImits 3.0.11b

DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Number:
Customer Sample ID: 16-06172-1-C1
Customer Sample ID: 16-06172-1-C1

Cartridge Evaluation

Data Summary of All Results

Page: §

Sample# ] _>¢ _D.Pm # T:ﬁ_ﬁn Unit _ STD % — m_r.:_._ Resu __.— Duplicate _ Average _ RPD % “uux mon#_ Det _._m._._s_ Cnt m_.wﬁ_ﬂ.._.w_ Flags
VAPOR-TDU SVOA #2
S16T021624 Wmm._ -98-3  [2,6,10-Trimethyldedecane NGS 91| <3.9 <3.9 nfa n/a nfa n/a| 3.9 n/aju
[s16T021624 lo5-48-7 2-Methylphenol NGS 93 <4.9 <4.9 nia nal nia n/a| 4.9 nfalu
[s16T021624 |108-39-4M  [Cresol (m & p) NGS 98 <5.6 <56 nfa nfal  nia nfal 56 n/alu
[s16T021624 lo2-52-4 Biphenyl NGS 87 <4.0 <4.0 njal nal nfa nia| 40 nfafU
[s16T021624 [ra-<6-6 Dibutyl butylphosphonate NGS 97 <36 <3.6 n/a nfa|  nfa na| 36 n/afU
[s16T021624 [84-66-2 Diethylphthalate NGS 91 <7.0 <7.0 n/a nfa nia nia 7.0 n/alu
[s16To21624 [112-403  |Dodecane NGS 98| <0.60 94 n/a va| nia n/a 0.55 n/a[E
[s16T021624 [544-76-3  |Hexadecane- NGS 95 <33 5.1 n/a na|  nia nla 33 nalJ
[s16T021624 [p2e-594  [Tetradecane NGS 95 <3.9 87 n/a nfa| i n/a 39 n/alJ
_mﬂm._.om._mma _‘_ 26-73-8 Tributyl phosphate NGS 93 <56 <58 nla nla nla nla 5.6 nfaju
[s167021624 lpe9-50-5 [Tridecane NGS 90 <1.6 44 n/a nfa|  nfa nfa 16 nia
|s16T021624 lp29-78-7  |Heptadecane NGS 94 <24 55 n/a wa| n/a 24 n/alJ
|s16T021624 lp2o-629  |Pentadecane NGS 96 <3.0 10 n/a| nfal i nja 3.0 nfa
NA = Not Analyzed, ND = Not Detected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.35
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DSRHa MS_{EQ._}._R 3.011b Page: 6
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-D1
Customer Sample ID: 16-06172-1-D1
Sample# R Hh& _nb.m # T:h:au —r_._: _ STD % _ Blank Result U:n:n&nh Average _ RPD % _ Spk Rec wm* Det Limit| Cnt Err %|Qual Flags
VAPOR-TDU SVOA #2

IS16T021625 [3891-98-3  |2,6,10-Trimethyldodecana NGS 91| <3.9 <3.9 nia nfa nfa n/al 39 n/afu

5167021625 lo5-48-7 2-Methylphenol NGS 23| <4.9 <4.9 n/a na| nia nfa| 4.9 nfalu

S16T021625 [108-38-4M  [Cresol (m & p) NGS 98| <5.6 <5.6 nla nfa nia n/a| 56 n/afu

5167021625 [o2-52-4 Bipheny! NGS 87 <4.0 <4.0 n/a nial  nia n/a| 4.0 nfafu

[516T021625 [78-46-6 Dibutyl butylphosphonate NGS 97 <3.6 <3.6 nia| nia nia _.:L 36 nalu

[s16T021625 [84-66-2 Diethylphthalate NGS 9 <7.0 <7.0 nfaj nal nha n/al 7.0 nfalu

[s16T021625 112403  |Dodecane NGS 98| <0.60 25 na| na n/a n/a 0.55 na

[s16T021625 -76-3  |Hexadecane- NGS 95 <3.3 4.2 n/a| nfa| nla nia) 33 nialJ

167021625 [622-594  [Tetradecane NGS 95 <3.9 5.1 nla nial  na nfa) 3.9 nlajJ

mmém._dm_mmm _._nm,.__.w.m Tributyl phosphate NGS 93 <56 <586 nla nia nia nfa 56 nfajl

[s16T021625 l29-505  [Tridecane NGS 50 <16 7.0 n/a nal nia nia 16 n/alJ

S16T021625 [s29-78-7  |Heptadecane NGS 24 <2.4 4.8 nfa nfa|  nia nfa 24 nfalJ

IS16T021625 _mmw.mn.m Pentadecane NGS 96 <3.0 6.5 nla nfa nla nla 30 nfal|J

NA = Not Analyzed, ND = Not Detected
E - OQutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.36
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DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162141
SDG Number:

Customer Sample ID: 16-06172-1-E1

Customer Sample ID: 16-06172-1-E1

Cartridge Evaluation

Data Summary of All Results

Page: 7

[sample# R |a# |cas# [Anaiyte Unit | so% ] Blank]| Result| Duplicate [ ~ Average | RPD % [Spk Rec oa_ Det Limi[ Gnt Er %|Qual Flags
| VAPOR-TDU SVOA #2
[s16T021626 [3891-98-3  [2.6,10-Trimethyldodecane NGS 91 <3.9 <39 nfa nia|  nia nfa 39| n/aju
516T021626 o5-48-7 2-Methylphenol NGS 93 <4.9 <4.9 n/a nfal i nfa 4.9 n/afU
5167021626 |108-38-4M  [Cresol (m & p) NGS 98 <5.6 <5.6 nfa nfa| nia nfa 56 nialu
IS16T021626 _ou.mmL |Bipheny! NGS 87 <4.0 <4.0 na nfa nfa n/a 4.0 n/alu
I516T021626 —wmlm,m Dibuty! butylphosphonate NGS 97 <3.6 <3.6 n/a nfa nfa nla 36 n/afl
[s16T021626 |p4-66-2 Diethylphthalate NGS 91 <7.0 <7.0 n/a nal na nfa 7.0 a/afu
[s16T021626 [112-403  |Dodecane NGS 98 <0.60 42 n/a nal n/a 0.55 nla
|s16T021626 [s44-76-3  |Hexadecane- NGS 95 <3.3 <33 nfa na| nfa n/a 33 n/afU
[s16T021626 l29-59-4  [Tetradecane NGS 85 <39 4.1 nia na|l  nia nfal 3.9 n/ald
[s16T021626 [126-73-8  [Tributyl phosphate NGS 83 <56 <56 nia nfa| i nia 56 n/afu
[s16T021626 T,mm.ma.m Tridecane NGS 90| <1.6 13 nia nfa nfa nfg| 1.8 nfa
[s16T021626 [p2e-78-7  |Heptadecane NGS 94 <2.4 <2.4 nia nfal  nfa nia) 24 n/aju
_m._m.—cm._mnm Tmm.mm.m Pentadecane NGS 96 <3.0 4.3 nla nla nfa nla 3.0 nia(J
NA = Not Analyzed, ND = Not Detected
E - Outside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.37
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DSRHardcopyWOLImits 3.0.11b Page: 8
DSR.Jar v. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-EFF-BASE
Customer Sample ID: 16-06172-1-EFF-BASE

[Sampies R TA# Jcass [Anatyte [onit | sow] Blank| — Result| Duplicate | ~ Average | RPD % [Spk Rec %| _ DetLimi] Gt Err %[Qual Flags
_ VAPOR-TDU SVOA #2

[s18T021627 3891-98-3  [2,6,10-Trimethyldodecane NGS 91| <3.9 <39 nfa nfal  nia n/a| 38 n/alu
_mgm.won._mmw 95-48-7 2-Methylphenol NGS m_m_ <4.9 <4.9 nia nfa nia _.__Sm 49 nfaju
[s16T021627 108-39-4M  [Cresol (m & p) NGS 98 <56 <56 nla nia n/a n/al 56 n/alu
Is16T021627 le2-52-4 Biphenyl NGS 87 <4.0 <4.0 n'a nia n/a nfa| 4.0 n/au
_m._m.ﬂom‘_m,mq [78-46-6 Dibutyl butylphosphonate NGS a7 <3.6 <38 nfa nfa nfa E_w_ 36 nfa|u
[s16T021627 2 Diethylphthalate NGS 91 <7.0 <7.0 na n/a n/a nia| 7.0 nialu
S16T0Z1627 112-40-3 Dodecane NGS 98 <0.60 68 n/a nia nfa nia| 0.55 nialE
5167021627 -76-3 Hexadecane- NGS 95 <33 <33 nia nfa nia nia 33| nia|u
S16T0Z1627 629-59-4 Tetradecane NGS a5 <39 7.2 n/a nia nfa nla 3.9| nlalJ
IS16T0Z21627 126-73-8 Tributyl phosphate NGS 93 <56 <56 nfa nia nfa nia 56 nfa|U
S16T021627 629-50-5 Tridecane NGS 90 <1.6 29 n/a nla nfa nfa 16 nla
S16T021627 629-78-T Heptadecane INGS a4 <24 <24 nfa nfa nfa nfa 24 nfa|U
[S16T021627 [629-62-9 Pentadecane NGS 96| <3.0 6.8 nla nfa nia nla 3.0 nfalJ

NA = Not Analyzed, ND = Not Detected
E - Outside Calibralion Range T - Tentatively |dentified Compound N - Named TIC J - Eslimated
Q - Qualitative U - Less Than Detection Limit
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Cartridge Evaluation

Page: 9

Data Summary of All Results
Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-F1
Customer Sample ID: 16-06172-1-F1
Sample# R _ba “nbm # ____._._uaao _cn_n _ STD % _ m_msx_ mﬂ.::_ Duplicate |  Average _ RPD $_wu_. Rec %| Det Eaﬂ CntErr in.:_ Flags
VAPOR-TDU SVOA #2
1516T021628 [3891-98-3  [2,6,10-Trimethyldodecane NGS 98 <39 <39 nla nfa nia n/a 3.9 n/a
IS16T021628 los-48-7 2-Methylphenol NGS 92 <4.9 <4.9 nfa n/a n/a nia 49 nia
S16T021628 _A 08-39-4M  |Cresol (m & p) INGS 98| <5.6 <56 na nia na n/al 56 n/a
S16T021628 lo2-52-4 |Bipheny! NGS g7| <4,0 <4.0 nia nfa nia n/a 4.0 nia
5167021628 [r8-466 Dibutyl butylphosphonate NGS 100 <3.6 <36 nfa nfal  nia n/a| 36 n/a
[s16T021628 |pa-66-2 Diethylphthalate NGS 20 <7.0 <7.0 n/a nfa n/a nia 7.0 nia
[s16T021628 [11240-3  |Dodecane NGS 97 <0.55 32 nia nfa nia nia 0.55 nia
[s16TO21628 [p44-76-3  |Hexadecane- NGS 94 <33 <3.3 n/a na| e n/a 33 n/a
_m.. 67021628 _mnu.mwk Tetradecane NGS 100 <3.9 <38 nia| nfa nfa nla 39 nla
[s16T021628 |126-73-8  |Tributyl phosphate NGS 99 <56 <56 nla n/a na nia) 56 nla
[s16To21628 le29-50-5  [Tridecane NGS 94 <1.6 8.3 nia n/a nfa nia) 1.6 a
“m._|m3m._mnm an..__‘?u Heptadecane NGS 91 <24 <2.4 nia nfa nfa nla 2.4 n/a
[s16T021628 [2e-62-9  |Pentadecane NGS 100 <3.0 <3.0 nfa na|  nfa n/a 3.0 nia
NA = Not Analyzed, ND = Not Detected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.39
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C.40

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-G1
Customer Sample ID: 16-06172-1-G1
[Samp R _E« |cas# _h:a_wao —::: _ STD % _ w—m:r— Result| Duplicate _ Average _ RPD % _m.ax Rec .‘L Dot Limit| Gnt Err %|Qual Flags
VAPOR-TDU SVOA #2

[s16T021629 [3891-98-3  |2,6,10-Trimethyidodecane NGS 98| <3.9 <3.9 | na| nia nfal 39 nfa
[s16T021629 lp5-48-7 2-Methylphenol NGS 2| <4.9 <4.9 wal nal na ng| 4.9 n/a
W.S._.am._mmm 108-39-4M  |Cresol (m & p) NGS 98 <5.6 <5.6 nia nia nla _._._6_ 56 nia
_m._m..—nm._mn.p 92-52-4 Biphenyl NGS a7 <4.0 <4.0 nla nfa nia nfa 4.0 nia
_m._m..qam._mnw 78-46-6 Dibutyl butylphosphonate NGS 100 <3.6 <3.6 nia nia nia n/a 36 nl/a
_m_m.dom._amm. 84-66-2 Diethylphthalate NGS 20 <7.0 <7.0 nfa n/a nfa n/a 7.0 nfa
[s16T021629 112-40-3 Dodecane NGS 97| <0.55 33 n/a nia nia nla 0.55 nfa
|s16T021629 544-76-3  |Hexadecane- NGS %4 <33 <3.3 n/a na| na n/a| 33 n/a
[s16T021629 1529-59-4 Tetradecane NGS 100 <3.9 <39 nia nfa nia nla 3.9 nfa
—w_m._.om‘_ 629 126-73-8 | Tributyl phosphate NGS 99| <5.6 <58 nfa nfa nfa n/al 58 nfa
ls167021629 629-50-5 Tridecane NGS 94 <16 9.3 nfa nfa nla n/al 16 nfalJ
_.0_3 021629 529-78-7 Heptadecane NGS N <24 <24 nia nia nfa niaf 24 nla
_m._ 67021629 29-62-9 Pentadecane NGS 100 <3.0 30 nia nfa nfa E_m_ 3.0 nialJ

NA = Not Analyzed, ND = Not Datected

E - Outside Calibration Range T - Tentatively |dentified Compound N - Named TIC J - Estimated
Q - Qualitative U - Less Than Detection Limit
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Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-H1
Customer Sample ID: 16-06172-1-H1

Cartridge Evaluation

Data Summary of All Results

Page: 11

mple¥ R | A [CAS# [Analyte [unit | stou] Blank| — Result] Duplicata | Average | RPD % [Spk Rec %]  DetUmit] Cnt Err %[Qual Fiags
VAPOR-TDU SVOA #2
16T021630 |3891-98-3 |2 6,10-Trimethyldodecane NGS mm_ <3.9 <39 nfa nia nia :._n— 39 _..___m_
[s18T021630 95-48-7 2-Methylphenol NGS 52| <4.9 <4.9 n/a nial nia n/a 49 n/a
[s16T021630 108-39-4M  [Cresol (m & p) NGS 98 <5,6 <56 n/a| n/a nia n/a| 56 nia
[516T021830 lo2-52-4 Bipheny! NGS a7 <4.0 <4.0 nia| nia nia nja| 4.0 nia
Is16T021830 [78-46-6 Dibutyl butylphesphonate NGS 100 <36 <3.6 nfa nfa nfa _.....m_ 36 nla
S16T021630 84-66-2 Diethylphthalate NGS 90 <7.0 <7.0 nla nia nia nia 70 nla
S516T021630 112-40-3 Dodecane NGS 97 <0.55 43 n/a nfa n/a nla 0.55 nla
_m_m._.om.auc 544-76-3 Hexadecane- NGS 94 <3.3 <33 nfa nfa nfa nfa 33 nla
_m._ 6T021630 [629-59-4 Tetradecane NGS 100| <3.9 <39 nia nfa nfa nla 38 nia
|s16T021630 |126-738  [Tributyl phosphate NGS 99 <5.6 <5.6 n/a nfa| nia n/a 56 nia
[s16T021630 l629-50-5  [Tridecane NGS 94 <16 16 na| na| nfa n/a 16 nfa
|s16T021630 [29-78-7  |Heptadecane NGS 91 <2.4 <24 nla| nfal  nla nfa) 2.4 n/a
[s16T021630 le2962-9  |Pentadecane NGS 100 <3.0 <3.0 n/al nfa|  nia nfal 3.0 nla
NA = Not Analyzed, ND = Not Detected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

c41
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U - Less Than Detection Limit
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DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162141
SDG Number:
Customer Sample ID; 16-06172-1-H2
Customer Sample ID: 16-06172-1-H2
Sample# R ___Ex —nn& # _h_..n_vém _caz _ STD % _ w_m:r_ Resu :— Duplicate _ Average _ RPD % _mur Rec #ﬁ Det r_=._=H Cnt Err K—Dtn_ Flags
VAPOR-TDU SVOA #2

[516T021631 3891-98-3  |2,6,10-Trimethyldodecane NGS 98| <3.9 <3.9 n/a na| nfa n/a| 39 nia
“w._m._.om._mm._ 05-48-7 2-Methyiphenol NGS mnm <4.9 <4.9 n/a nia nja _..__.m_ 49 nla
|s16T021631 108-33-4M __ [Cresol (m & p) NGS 98| <56 <56 n/a nal nia n/a 56 n/a
|s16T021831 02-52-4 Biphenyl NGS 97| <4.0 <4.0 nfa nal nia | 4.0 n/a

_mu 6T021631 [78-46-6 Dibutyl butylphosphonate NGS 100, <36 <36 nfa nia nfa nla 36 nla
[s16T021631 [84-66-2 Diethylphthalate NGS 0 <7.0 <7.0 nia n/a n/a nia 7.0 nia
[518T021631 112-40-3  |Dodecane NGS 97| <0.55 33 n/a na nfa na 0.55 nla
_”w._m._.cn_mﬂ 544-76-3 Hexadecane- NGS 94 <33 <33 nla nia nia n/aj 33 nla
[516T021631 [629-59-4  |Tetradecane NGS 100 <39 <3.9 na nia| nia n/a 39 n/a

_m._m,_. 021631 _.ﬁm‘....w.m Tributyl phosphate NGS 899 <5.6 <56 n/a nla nia nla 5.6 n/a
[s16T021831 [p29-50.5  [Tridecane NGS 84 <16 9.5 n/a na|  na n/a 16 n/alJ
Wum.ﬂoﬁmu__ wﬁw.um..w Heptadecane INGS 91 <2.4 <24 nia nfa nfa nla 24 nfa
—w,w.aﬁ 631 l620-62-9 Pentadecane NGS 100| <3.0 <3.0 nfa nfa nia nia 3.0 nfa

NA = Not Analyzed, ND = Not Detected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

C.42
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Sample Group: 20162141

SDG Number:

£ Customer Sample ID: 16-06172-1-IN-BASE
Customer Sample ID: 16-06172-1-IN-BASE

Cartridge Evaluation

Data Summary of All Results

Page: 13

[sample R JA# Jeas s [Anaiyte unit | s | Blank| Result| Duplicate | Average | RPD % [Spk Rec _x_ Det Limit| Cnt Err a_ns_ Flags
VAPOR-TDU SVOA #2

S16T021632 [3891-98-3  |2,6,10-Trimethyldodecane NGS 98| <3.8 <3.9 nla nfal  nia nfa| 39 nfa
IS16T021632 95-48-7 2-Methylphenol NGS wn& <4.9 <4.9 nfa nia nfa Em“ 49 nia

16T021632 108-39-4M  [Cresol (m & p) NGS 98 <56 <5.6 nla nia nia n/a| 56 nia
|s16T021632 192-52-4 Biphenyl NGS 97 <4.0 <4.0 nfal nial|  nfa n/a| 4.0 n/a
[s16T021632 78-46-6 Dibuty! butylphosphonate NGS 100) <36 <36 n/a| nfa nfa nia| 36 nla
_”w._aam‘_ 632 184-66-2 Diethylphthalate NGS 20| <7.0 <7.0 n/al nia n/a | 7.0 n/a
[s167021632 112-40-3 Dodecane NGS a7 <0.55 65 n/a n/a n/a nia 0.55 nialE
[s16T021632 544-76-3  |Hexadecane- NGS 94 <3.3 3.4 nfa nfa nia nla 33 nialJ
[s16T021632 20-594  |Tetradecane NGS 100 <3.9 5.1 nia nal i nfa 39 nfafJ
[s16T021632 |i26-73-8  [Tributyl phosphate NGS 99 <56 <56 nia nia nia na 56 nla
[steTo21632 | [629-50-5  [Tridecane NGS 9 <16 15 n/a na|  nia n/a 16 n/a
|sisToZ1632 ls29-78-7  |Heptadecane NGS 91 <24 3.4 nia nfa nia nia 2.4 nlalJ
[s18T021632 [28-62-9  |Pentadecane NGS 100 <3.0 6.3 nia nfa|  nia nia) 3.0 n/alJ

MNA = Not Analyzed, ND = Not Detected
E - Qutside Calibration Range T - Tentatively Identified Compound N - Named TIC J - Estimated

Q - Qualitative

U - Less Than Detection Limit

C.43
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Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-A1
Customer Sample ID: 16-06172-1-A1

Cartridge Evaluation
Data Summary of All Results

_mu \—l _ _>_., _lmmlséu: Time ﬁ _
mple# R | a# Qc Type alyte CAS No. (Minutes) Unit Result Qual Flags
VAPOR-TDU SVOA #2

S16T021620 (Cyclotetrasiloxane, octamethyl |ss6-67-2 4.36 NGS 280|JNT
—.mAm._.oN.,mmc Phenol 108-95-2 4.45 NGS 34| UNT
|s16T021620 1-Hexanol, 2-ethyl- 104-76-7 4.83 NGS 51| JNT
IS16T021620 Decana, 3, 7-dimethyl- 17312-54-8 5.06 NGS 87| UNT
IS16T021620 Decane, 2,4,6-trimethyl- WN._ 08-27-4 511 NGS 36{JNT
F._mqan_o.no lAcetophenone los-86-2 519 NGS 38[JINT
_m._ BT021620 Unknown-1 5.38 NGS 50(JT
Eml_.om.._mmo Undecane 1120-21-4 545 NGS 160 .mz.l_.
_m._ BT021620 Decamethlycyclopentasiloxane 1541-02-6 572 NGS 130[JNT
S16T021620 Undecane, 3-methyl- 1002-43-3 .05 NGS T.B|JINT
S16T021620 Ethanol, 2-phenoxy- 122-99-6 6.56 NGS BB[JINT
I516T021620 Benzothiazole 95-16-9 6.61 NGS 50|JNT
vwd 6T021620 Decane, 2,3,5,8-tetramethyl- 192823-15-7 6.90 NGS S2|JNT
S16T021620 Dodecane, 2,6,11-tnmethyl- 31285-56-4 6.97 NGS 13[JNT
S16T021620 Dodecamethyleyclohexasiloxane 540-97-6 7.07 NGS 581JNT
S16T021620 Dedecane,4,6-dimethyl [61141-72-8 7.27 NGS 37 |JNT
5167021620 Propanoic acid, 2-methyl-, 1-{ 74381-40-1 9.20 NGS 71| JNT

ESM\&\F\

| Qa..\\:m

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 1

C.44
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Sample Group: 20162141
SDG Number:

Customer Sample ID: 16-06172-1-A2
Customer Sample ID: 16-06172-1-A2

Cartridge Evaluation
Data Summary of All Results

Retention Time

_m»au_wa R _ Adf _ Qc Type _>2_§n GAS No. (Minutes) Unit _ wmé_L Qual Flags
| VAPOR-TDU SVOA #2

S16T021621 (Cyclotetrasiloxane, octamethyl 556-67-2 4.35 NGS 2001 JNT
[S16T021621 1-Hexanol, 2-ethyl- 104-76-7 4.83 NGS 26[JNT
[S16T021621 Decane, 3,7-dimethyl- 17312-54-8 5.08 NGS TOLJNT
S16T021621 Decane, 2,4,6-rimethyl- 62108-27-4 511 NGS 25| JNT
S16T021621 \Acetophenone 98-86-2 5.19 NGS 21 |INT
S16T021621 Undecane 1120-21-4 5.45 NGS 150 | JINT
S16T021621 Hydroxylamine, O-decyl- 29812-78-1 5.50 NGS 26| JNT
S16TD21621 Decamethlycyclopentasiloxane [541-02-6 572 NGS 120 JNT
S16T021621 Undecane, 3-methyl- 1002-43-3 6.05 NGS 11]JNT
S16T021621 Undecane, 2,6-dimethyl- 17301-23-4 6.40 NGS 541JNT
516T021621 Benzothiazole 195-16-9 6.61 NGS 751JNT
S16T021621 Decane, 2,3,5,8-tetramethyl- 192823-15-7 6.90 NGS 60| JNT
S16T021621 Dodecane, 2,6,11-trimethyl- [31295-56-4 6.97 NGS 14| JNT
S16T021621 Undecane, 2,7-dimethyl- 17301-29-0 7.01 NGS 16{JNT
S16T021621 Dodecamethyleyclohexasiloxane |540-97-6 7.07 NGS 41 |JNT
[s16T021621 Dodecane,4,6-dimethyl f1141-72-8 7.26 NGS 45| INT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 2

C.45
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Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-B1
Customer Sample ID: 16-06172-1-B1

Cartridae Evaluation
Data Summary of All Results

Retention Time
Sampled R _ »a_ QCType  |Analyte CAS No. _\ (Minutes) Unit _ Result|  Qual Flags
VAPOR-TDU SVOA #2
5167021622 Propanoic acid, 2,2-gimethyl- [75-98-9 3.16 NGS 32| JNT
|s16T021622 Cyclotetrasiloxane, octamethyl 1556-67-2 4.35 NGS 230[JNT
516T021622 Isooctanol [26952-21-6 4.84 NGS 51|JNT
1S16T021622 1-Heptanol, 2,4-dimethyl-, (25 18450-74-3 4.87 NGS 49[JNT
5167021622 1-Heptanol, 6-methyl- 1653-40-3 4.90 NGS 37 |JINT
S16T021622 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 90|JINT
S16T021622 Decane, 2,4 6-trimethyl- 62108-27-4 511 NGS 28|JNT
[s16T021622 Acetophenone |98-86-2 5.19 NGS 29|JNT
[s16T021622 Hexyl octyl ether 17071-54-4 5.39 NGS 43[JINT
[s18T021622 Undecane 1120-21-4 5.45 NGS 210[JNT
5167021622 Decamethiycyclopentasiloxane 541-02-6 572 NGS 110 JNT
5167021622 Undecane, 2,6-dimethyl- 17301-23-4 8.41 NGS 6.8 [JNT
5167021622 1,2-Benzisothiazole [272-16-2 662 NGS 82|JNT
|s16T021822 Ethylene diacrylate [2274-11-5 6.68 NGS 32|JNT
|s18T021622 Decane, 2,3,5 8-tetramethyl- 192823-15-7 6.91 NGS 53|INT
[s16T021622 Dodecane, 2,6,11-timethyl- 31295-56-4 5.97 NGS 13[INT
Is16T021622 Undecane, 3,7-dimethyl- 17301-28-0 7.02 NGS 14|INT
S16T021622 Dodecamethylcyclohexasiloxane 540-97-6 7.07 NGS 48|UNT
S16T021622 Dodecane,4,6-dimethyl [1141-72-8 7.27 NGS 46|JINT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 3

C.46



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Number:

Customer Sample ID: 16-06172-1-C1
Customer Sample ID: 16-06172-1-C1

Cartridge Evaluation
Data Summary of All Resuits

Retention Time
Sampleft R _ AR ‘ Qc Type  |Analyte _ CAS No. (Minutes) _ Unit _ Result Qual Flags
VAPOR-TDU SVOA #2
S16T021624 Propanoic acid, 2,2-dimethyl- |75-06-9 3.15 NGS 31|JINT
S16TO21624 Cyclotetrasiloxane, octamethyl 56-67-2 4.35 NGS 230|JNT
S16T021624 1-Hexanol, 2-ethyl- 104-76-7 483 NGS 33[UNT
S516T021624 Decane, 3.7-dimethyl- 17312-54-8 5.06 NGS 74 [NT
S16T021624 Decane, 2,4,6-timethyl- l2108-27-4 5.11 NGS 25[JNT
S16T021624 IAcetophenone los-g6-2 519 NGS 31| JINT
[s16T021624 Hexyl octyl ether 17071-54-4 5.39 NGS 27|JNT
[816T021624 Undecane 1120-21-4 5.45 NGS 150|JNT
[s16T021624 Decamethlycyclopentasiloxane 541-02-6 572 NGS o8 [INT
S16T021624 Undecane, 3-methyl- 1002-43-3 6.05 NGS 6.6[JNT
1I516T021624 Benzothiazole 95-16-9 6.62 NGS T1[JINT
IS16T021624 Dodecane, 2,7,10-trimethyl- 74645-98-0 6.91 NGS 46 [JNT
S16T021624 Dodecane, 2,6,11-trimethyl- 31205-56-4 6,97 NGS 12| INT
S16T021624 Undecane, 3,7-dimethyl- 17301-28-0 7.02 NGS 10[JINT
(5167021624 Dodecamethylcyclohexasiloxane |s40-97-6 7.08 NGS 45|JNT
[s16T021624 Dodecane,4,6-dimethyl fo1141-72-8 7.27 NGS 38[JNT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected

N - Named TIC

Page: 4

c.47
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Sample Group: 20162141
SDG Number:

Customer Sample ID: 16-06172-1-D1
Customer Sample ID: 16-06172-1-D1

Cartridae Evaluation
Data Summary of All Results

Page: 5

Retention Time
Sample# R _ A % Qc Type _52_«_. CAS No. (Minutes) ﬁ Unit _ Result Qual Flags
VAPOR-TDU SVOA #2
S16T021625 Cyclotetrasiloxane, octamethyl 1556-67-2 4.35 NGS 190 |JNT
S16T021625 Decane, 3,7-dimethyl- 17312-54-8 5.06 NGS 50[JNT
S16T021625 Decane, 2,4,6-Irimethyl- 108-27-4 5.10 NGS 19} JNT
5167021625 Acetophenone jos-86-2 5.18 NGS 27| INT
S16T021625 Undecane 1120-21-4 5.45 NGS 94 |INT
S16T021625 Undecane, 2,6-dimethyl- 17301-23-4 5.49 NGS 16| JNT
[s16T021625 Decamethlycyclopentasiloxane [s41-02-6 571 NGS 100[JNT
?&._.om._mmm Undecane, 3-methyl- 1002-43-3 6.05 NGS 5.0|JNT
“9|386mm Dodecane, 2,7,10-timethyl- 74645-98-0 6.90 NGS 29| JNT
Hm._mq 021625 Dodecane, 2,6,11-tiemthyl- [31295-56-4 6.96 NGS 6.2|JNT
[s16T021625 Dodecane,4,6-dimethyl 61141-72-8 7.26 NGS 16 {JNT

T - Tentatively Identified Compound
Q - Qualitative

E - Qutside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

C.48



25-Aug-2016 10.2207
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Number:

Customer Sample ID: 16-06172-1-E1
Customer Sample ID: 16-06172-1-E1

Cartridge Evaluation
Data Summary of All Results

_wuau_% R _V,_L Qc Type _3_._5?.

_ GAS No.

Retention Time

_ Resuit

(Minutes) Unit Qual Flags

| VAPOR-TDU SVOA #2

_m._m.mcmam.m Cyciotetrasiloxane, octamethyl _mum.mu.n 4.35 NGS 180[JNT
_m._m.sm._mnm 1-Hexanol, 2-ethyl- __o.a...um.u 4.83 NGS 281 JNT
_m_a.._.om._mwm 3,3-Dimethylhexane _mmu.:m.m 4.88 NGS IT|INT
[s16T021628 Decane, 3,7-dimethyl- [17312-54-8 5.06 NGS 63|JINT
_w_m._.om._mmm Decane, 2.4,6-timethyl- l62108-27-4 5.11 NGS 20|JNT
S16T021626 lAcetophenone (98-86-2 5.18 NGS 24| JINT
IS16T021626 Undecane 1120-21-4 5.45 NGS 120|JINT
IS16T021626 Decamethlycyclopentasiloxane 541-02-6 5.72 NGS 120{JNT
[S16T021626 Undecane, 2-methyl- 7045-71-8 6.00 NGS 5.5|JNT
(S16T021626 Undecane, 3-methyl- 1002-43-3 6.05 NGS 521JNT
|IS16TD21626 Benzothiazole 95-16-9 6.60 NGS B9|JNT
IS16T021626 Decane, 2,3,5,8-tetramethyl- 152823-15-7 6.90 NGS 41 |JINT
S16T021626 Dodecane, 2,6,11-trimethyl- 31295-56-4 6.96 NGS 9.3|INT
S16T021626 Undecane, 3,7-dimethyl- 17301-28-0 7.01 NGS 9.8|JNT
S16T021626 Dodecamethylcyclohexasiloxane 1540-97-6 7.07 NGS 45| JNT
516T021626 Dodecane,4,6-dimethyl 51141-72-8 7.26 NGS 281INT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Eslimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected

N - Named TIC

Page: 6

C.49



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32

DSR.Jarv. 3.0.12

Sample Group: 20162141
SDG Number:

Customer Sample ID: 16-06172-1-EFF-BASE
Customer Sample ID: 16-06172-1-EFF-BASE

Cartridge Evaluation
Data Summary of All Results

Retention Time
Sample# R ﬁ At _ QC Type  |Analyte CAS No. (Minutes) _ Unit _ zomc_w_ Qual Flags
VAPOR-TDU SVOA #2
S16T021627 3-Methoxy-3-methylbutanal 56539-66-3 3.92 NGS 36|JNT
S16T021627 Cyclotetrasiloxane, octamethyl |556-67-2 4.35 NGS 200|JNT
S16T021627 2,2,7,7-Tetramethyloctane 1071-31-4 4.49 NGS B5|JINT
S16T021627 Nonane, 2,2, 3-trimethyl- 155409-04-2 477 NGS 2BLINT
S16T021627 1-Hexanol, 2-athyl- 104-76-7 4.83 NGS 681JNT
S16T021627 Octane, 2,3,6,7-tetramethyl- |52670-34-5 4.89 NGS 931INT
S16TD21627 Octane, 3,5-dimethyl- 15869-93-9 5.06 NGS BS|JINT
_MW._.QN_QNN Decane, 2,5,9-trimethyl- 62108-22-9 5.14 NGS 37|JNT
|s16T021627 iAcetophenone 98-86-2 5.18 NGS 11[JNT
S16T021627 2,6-Dimethyldecane 13150-81-7 5.25 NGS 581JNT
516T021627 Undecane 1120-21-4 5.45 NGS 120 JNT
|516T021627 Decamethlycyclopentasiloxane 541-02-6 572 NGS 83| JINT
S16T021627 Benzothiazole 5-16-9 8.61 NGS A0[JNT
S16T021627 Decane, 2,3,5,8-tetrameathyl- __ 82823-15-7 6.90 NGS 29|JNT
S16TO21627 Dodecamethylcyclohexasiloxane |s40-97-5 T.07 NGS 26|JNT
#w__ 6TO21627 Dodecane, 2,6,11-trimethyl- 131295-56-4 7.26 NGS 24 |INT
Mm._m...om._mmq Undecane, 2-methyl- [7045-71-8 7.33 NGS 9.5[JNT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected

N - Named TIC

Page: 7

C.50



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-F1
Customer Sample ID: 16-06172-1-F1

Cartridae Evaluation
Data Summary of All Results

Samplo# R _2_ QCType  |Analyte

Retention Time

CAS No, (Minutes) Unit _ Resuit Qual Flags
VAPOR-TDU SVOA #2

S16T021628 Unknown-1 4.35 NGS MoQT

5167021628 2,6-Dimethyidecane 13150-81-7 5.06 NGS 32| JNT
S16TD21628 lAcetophenone [98-86-2 518 NGS 16]JINT
S16T021628 Undecane 1120-21-4 5.44 NGS 73|JINT
S16T021628 Decamethlycyclopentasiloxane 541-02-6 5.71 NGS B7 [JNT
S516T021628 Benzothiazole 195-16-9 6.60 NGS 411JNT
S16T021628 Dodecane, 2,6,11-trimethyl- 131295-56-4 6.90 NGS 22| JNT

T - Tentatively Identified Gompound E - Outside Calibration Range
Q - Qualitative J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 8

C.51



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-G1
Customer Sample ID: 16-06172-1-G1

Cartridae Evaluation
Data Summary of All Results

Retention Time
Sample# R _ na_ QC Type  [Analyte CAS No. (Minutes) T._.._. _ Result Qual Flags
VAPOR-TDU SVOA #2

S18T021629 Unknown-1 4.35 NGS 1304471
S16T021629 Decane, 3,7-dimethyl- 17312-54-8 5.05 NGS 35[JNT
516T021629 iAcetophenone 8-86-2 518 NGS 12| JNT
5167021629 Undecane 1120-21-4 545 NGS TT|JNT
|S16T021629 Decamethlycyclopentasiloxane 541-02-6 572 NGS 110|JINT
IS16T0D21629 Banzothiazole [95-16-9 6.59 NGS 34|JINT
S16T021629 Methenamine 100-97-0 6.66 NGS 18|JNT
5167021629 Dedecane, 2,6,11-trimethyl- [31295-56-4 6.90 NGS 31[JNT

T - Tentatively Identified Compound E - Outside Calibration Range
Q - Qualitative J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 9

C.52



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Number:

Customer Sample ID: 16-06172-1-H1
Customer Sample ID: 16-06172-1-H1

Cartridae Evaluation
Data Summary of All Results

Page: 10

Retention Time
Sample# R _ As _ Qc Type _»ai.. CAS No. a\ {Minutes) _ Unit _ Result Qual Flags
VAPOR-TDU SVDA #2

S16T021630 Unknown-1 4,35 NGS 220|147
S16T021630 Phengl 108-95-2 4.42 NGS 30|INT
S16T021630 1-Hexanol, 2-ethyl- 104-76-7 4.82 NGS 29|INT
516T021630 lAcetophenone 08-86-2 518 NGS 18| JNT
S16T021630 Undecane 1120-21-4 5.45 NGS 100|JNT
|S16T021630 D ilycyclopentasiloxane |541-02-6 5.72 NGS 88|JNT
"m.a._.ou_mmc Benzothiazole les-16-9 6.60 NGS 45|JINT
[s16T021830 Dodecane, 2,6,11-trimethyl- [31295-56-4 6.90 NGS 25|UNT
_m._m._,omauo 2,2 4-Trimethyl-1,3-pentanedio 6846-50-0 918 NGS 26| INT

T - Tentatively Identified Compound
Q - Qualitative

E - Outside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

C.53



25-Aug-2016 10:2207
DSRTICHardcopy 2.7.32
DSR.Jar v. 3.0.12

Sample Group: 20162141
SDG Number:
Customer Sample ID: 16-06172-1-H2
Customer Sample ID: 16-06172-1-H2

Cartridge Evaluation
Data Summary of All Results

Retention Time
Samplet R * A _ Qc Type  |analyte CAS No. {Minutes) Unit _ Result|  Qual Flags
VAPOR-TDU SVOA #2

167021631 Unknown-1 4.35 NGS 98|JT

16T021631 iAcatophenone 198-86-2 519 NGS 11]JNT
1516T021631 Undecane 1120-21-4 5.45 NGS 85| JNT
1S16T021631 Undecane, 2 ,6-dimethyl- 17301-234 5.49 NGS 14 INT
|516T021631 Decamethlycyclopentasiloxane 541-02-6 572 NGS 79|JNT
[S16T021631 Benzothiazole 195-16-9 6.60 NGS 37[INT
|s16T021631 [Dodecane, 2,6,11-trimetnyl- 31295-56-4 6.90 NGS 19[INT

T - Tentatively Identified Compound E - Outside Calibration Range
Q - Qualitative J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected
N - Named TIC

Page: 11

C.54



25-Aug-2016 10:2207

DSRTICHardcopy 2.7.32

DSR.Jarv. 3.0.12

Sample Group: 20162141

SDG Numbe

T

Customer Sample ID: 16-06172-1-IN-BASE
Customer Sample ID: 16-06172-1-IN-BASE

Cartridge Evaluation
Data Summary of All Results

Retention Time
Sample# R | ax QC Type  |Analyte CAS No. (Minutes) Unit _ Result Qual Flags
VAPOR-TDU SVOA #2

S16T021632 2-Butoxyethanol 111-76-2 3.71 NGS 17|JINT
S16TD21632 Unknown-1 4.35 NGS 370|JT
S16T021632 Phenol 108-95-2 443 NGS I|INT
IS16T021632 Unknown-2 4.84 NGS 46(JT
IS16T021632 Methyltris{trimethylsiloxy)sil 17928-28-8 5.00 NGS 27| JJNT
15167021632 Decana, 3, 7-dimethyl- 17312-54-8 ' 5.06 NGS 67 |JJNT
S16T021632 Decane, 2,4, 6-trimethyl- [62108-27-4 5.11 NGS 231 JINT
S16T021632 [Acetophenone log-86-2 5.19 NGS 18[JNT
S16T021632 Undecane 1120-21-4 545 NGS 150|JNT
S16T021632 Undecane, 2 6-dimethyl- 17301-23-4 5.50 NGS 20| JINT
S16T021632 Decamethlycyclopentasiloxane 1541-02-6 572 NGS 150|JNT
S16T021632 Benzothiazole [95-16-9 6.62 NGS 81JNT
S16T021632 Dodecane, 2,6,11-trimethyl- 131285-56-4 6.90 NGS 49| JNT
S516T021632 Dodecamethylcyclohexasiloxane 540-97-6 .08 NGS T1[JNT
IS16T021632 Undecane, 3,7-dimethyl- 17301-29-0 7.27 NGS 35|JINT
_w._ml_.cu._mwm 2,2 4-Trimethyl-1,3-pentanedio 6846-50-0 9.18 NGS 2B|JNT

T - Tentatively [dentified Compound

Q - Qualitative

E - Qutside Calibration Range
J - Estimated

U - Less Than Detection Limit

NA = Not Analyzed, ND = Not Detected

N - Named TIC

Page: 12
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VOC and VOCTIC

C.3.2

189 - Aug - 2016 11:05:53

C.56

o Page: 1
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-A1
Customer Sample ID: 16-06172-2-A1
[sampies R {a# [case [anaiyte Unit | sto%] Blank|  Result| Duplicate [ Average | RPD % [SpkRec %]  Det Limit] cnt Err %]Qual Flags
[ VAPORTDU VOA #2
16T021648 79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 nfa nia nfa nia 3.0 nia
IS16T021648 79-00-5 1,1,2-Trichloroethane NGS 100 <23 <23 nia nia nfa n/a 23 nia
1IS16T021648 75-34-3 1,1-Dichlorosthane NGS 98 <1.7 <1.7 nfa na nfa nia 1.7 nla
1IS16T021648 [75-35-4 1,1-Dichloroethene NGS 93 <1.7 <17 nfa nfa nfa nia 1.7 nla
IS16T021648 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <1.7 na n/a nfa n/a 1.7 nia
I516T021648 1542-75-6 1,3-Dichlorapropene (Total) NGS 100 <1.8 <1.8 nfa nia nfa n/a 1.8 nfa
IS16TO21648 106-46-T 1.4-Dichlorobenzene NGS 100 <4.1 <4.1 nia nia nfa n/a 4.1 nla
IS16T021648 123-91-1 1,4-Dioxane NGS 99 <2.0 38 na nia nia n/a 2.0 nfalJ
IS16T021648 [71-36-3 1-Butanol NGS 110 <43 310 nfa na nfa nia 43 nla
IS16T021648 111-70-6 1-Heptanol NGS 98 <9.1 <9.1 nfa nia nia n/a 81 nia
|518T021648 1-23-8 1-Propanol NGS 100 <8.9 110 nla na nfa nla 89 nla
*wA BT021648 108-47-4 2 4-Dimethylpyridine NGS 110 <41 <41 nfa nfa nia nia 41 nla
Wm._ 6T021648 1708-29-8 2,5-Dihydrofuran NGS 110 2.2 <22 nla na nla nia 22 nla
mMAm._.cuL_maw 78-92-3 2-Butanone NGS 96| <31 270 nia na nia nfa 31 n/a
mm.#m,._duam.am 110-43-0 2-Heptanone NGS 98 <26 9.4 nfa nia nia nla 26 nialJ
FQ.BNE& 591-78-6 2-Hexanone NGS 96 <2.5 16 nla nia nia nia 25 nla
[S16T021648 534-22-5 2-Methylfuran NGS 96 <1.3 <13 na nia n/a n/a 13 nla
S16T021648 78-94-4 3-Buten-2-one NGS 93 <1.9 6.6 nla nfa nia nla 18 nfalJ
IS16T021648 106-35-4 3-Heptanone NGS 100 <27 55 n/a nia nia nla 27 nia
IS16T021648 106-68-3 3-Octanone NGS 1:] <3.3 <33 nfa nfa nia n/a 33 n/a
IS16T021648 105-42-0 4-Methyl-2-hexanone NGS 98 <26 <286 na nia nfa nia 26 nla
IS16T021648 108-10-1 4-Methyl-2-Pentanone NGS 110 <2.2 <22 nfa nfa nla nla 22 nla
IS16T021648 67-64-1 \Acetane NGS 86 <2.8| 2.7E+03 n/a nia nfa n/a 28 n/alEY
S16TD21648 [75-05-8 (Acetonitrile NGS 100 <16 280 nia nia nfa nia 16 nia
|S16T021648 [98-86-2 Acetophenone NGS 100 <B.2 10 nia nia nfa nfa 6.2 nfafd
1S16T021648 107-13-1 Acrylonitrile NGS 100 <21 <21 n/a n/a nfa nfa 24 nla
IS16T021648 107-18-6 Allyl Alcohol NGS 26 2.3 =23 nfa nla nfa n/a 23 n/a
I516T021648 107-051 Allyl Chloride NGS a9 <25 22 nla nia nfa nla 25 nfa
[5161021648 71-43-2 Benzene NGS 110 <1.8 8.4 n/a nia nia nia 1.5 n/alJd
NA = Not Analyzed, ND = Not Detected
N - Named TIC er&v\o\c @\.\ Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
¥ - Comment s____c 3 .’___ b J - Estimated T - Tentatively ldentified Compound L - LLS Qutside Range
_



18 - Aug - 2016 11:05:53
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-A1
Customer Sample ID: 16-06172-2-A1

Cartridge Evaluation

Data Summary of All Results

Page: 2

h.w»_._.usu R A% [cas# [Analyte Junit | sow “ Blank| Rosult| Duplicate | Average _ RPD % |Spk Rec %]  Det Limit] Gt Err in.a_ Flags
| VAPOR-TDU VOA #2
[516T021648 100-47-0  |Benzonitrile NGS 100 <42 <42 nla n/a n/a nfal 42 n/a
|s16T021848 123-728  |Butanal NGS 100 <3.0 22 nfa na| nia nfa| 3.0 n/a
[s16T021848 109-74-0  |Butanenitrile NGS 110 <2.1 38 na nal nia na| 21 n/a
[s16T021648 [ss-23-5  [Carbon tetrachioride NGS 100 <15 <15 nia na|  nia n/al 15 n/a
IS16T021648 108-90-7 Chlorgbenzene NGS 110) <25 <25 nfa nfa na _._.‘m_ 25 nfa
IS16T021648 75-00-3 Chloroethane NGS 110 <1.6 21 nia nfa nfa n/a 16 nfalJ
mmajﬂomaam [B7-66-3 Chloroform NGS 100 <1.8 7.3 nia nia nfa nfa| 1.8 niajJ
S16T021648 110-82-7 Cyclohexane NGS 99 <1.4 <1.4 nia nfa nfa nla 14 nla
15167021648 124-18-5 |Decane NGS 100 <3.3 <3.3 nla nfa nia n/aj 33 nfa
IS16T021648 17-5 Ethanol NGS 100 38 230 nia nfa nfa _.____m_ 3.7 n/a|B
IS16T021648 141-76-6 Ethyl acetate INGS 98 <1.8 <1.8 nia nfa nfa :___L 1.8 nia
IS16T021648 100-41-4 Ethylbenzene INGS 110 <24 <2.4 nfa nfa nia _.____L 24 nfa
15167021648 110-00-9 Furan INGS 95 <16 5.0 nia nfa nia n/a| 1.6 nfajJ
I516T021648 110-54-3 Hexane NGS 96 <1.3 38 n/a nfa nia n/al 13 nfa
[S16T021648 28-73-9 Hexanenitrile INGS 100 <26 <2.6 n/a| nfa nfa n/a 26 nia
15167021648 126-98-7 Methacrylonitrile NGS 110 <1.8 5.8 nia nfa nfa nfal 1.8 nfalJ
IS16T021648 75-09-2 Methylene Chloride NGS 100 <41 <41 a___m_ nfa nfa _.._6_ 41 nfa
IS16T021648 [91-20-3 MNaphthalene NGS 110 <53 <53 n/a| nfa nfa nfal 53 nfa
S16T021648 198-95-3 Nitrobenzene NGS 94 <47 <47 nfa nfal  na n/a 4.7 nla
IS16T021648 110-59-8 Pentanenitrile NGS 110 <26 12 nla nfa nfa nla 28 n/alJ
_m.._ 6T021648 107-12-0 Propanenitrile NGS 100 <18 33 nfa nfa nfa nfa 1.8 n/a
IS16T021648 110-86-1 Pyridine NGS 100 <28 20 na nfa nfa nfa| 28 nfa|lL
IS16T021648 100-42-5 Styrene NGS 1 ._o— <27 <27 nfa nfa nfa nia 27 nfa
IS16T021648 127-18-4 Tetrachloroethene NGS 100 <1.8 44 nfa nfa nfa nla 1.8 nia
S16TD21648 108-88-3 Toluene NGS 110 <22 98 nfa nfa nfa nla 22 nfald
IS16T021648 79-01-8 Trichloroethene NGS 100 <1.6 <16 nla nfa nla nfa 1.8 nia
IS16T021648 75-60-4 Trichloroflucromethane NGS 98 <1.9 450 nfa nfa nfa n/a .m.m_ nfalE
1S16T021648 10061-01-5 |cis-1,3-Dichloropropene NGS 100 <18 <1.8 nfa nfa nfa nfa .“.mm nfa
[s16T021648 123-864  |n-Butyl acetate NGS 93 <24 <24 nia nal nfa nia| 24| n/a
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively dentified Compound L - LLS Outside Range

C.57



19 - Aug - 2016 11:05.53
DSRHardeopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-A1

Customer Sample ID: 16-06172-2-A1

Cartridge Evaluation
Data Summary of All Results

Page: 3

[sample# R _k_ _n»m # _E_u_ﬁe Unit _ STD i Ea.i n&:_._ Duplicata _ Average _ RPD % _mv_. Rec 3_ Det :..__.N CntEm ins__ Flags
VAPOR-TDU VOA #2
IS16T021648 142-82-5 n-Heptane NGS 110] <16 19 ..cm_ nfa nfa _.:m_ 1.6 nfa
Eow._maw 10061-02-6 |trans-1,3-Dichloropropene NGS 100| <21 <21 _.____mM nfa nfa z__.m_ 21 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated

T - Tentatively ldentified Compound

L - LLS Qutside Range

C.58



19 - Aug - 2016 11:05:53
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-A2
Customer Sample ID: 16-06172-2-A2

Cartridge Evaluation
Data Summary of All Results

Page: 4

Sample# R _»u [cas# T_;Qz _c._: _ STD % _ msa_,_ _?5_,_ Duplicate | Average _ RPD % _mvx Roc %[  DetLimit| cnt Err %[Qual Flags
VAPOR-TDU VOA #2
IS16T021649 [79-34-5 1,1,2,2-Tetrachloroethane NGS 100| <3.0 <3.0 nia nia nfa nia 3.0 nia
|516T021649 [79-00-5 1,1,2-Trichloroethane NGS 100 <23 <23 nfa E] nfa nfa 23 nfa
_..wnmqom._ 649 75-34-3 1,1-Dichloroethane NGS a9 <17 <1.7 nia nfa nfa nfa| 1.7 nfa
[s16T021649 [75-35-4 1,1-Dichloroethene NGS 93 <1.7 <17 n/a nia| nia n/a| 1.7 n/a
_m._mam.‘_w.am 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <17 =__.m_ nia nfa e.w_ 1.7 nfa
_m._m._.om_mnm 542-75-6 1,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 Em_ nla nfa _dm_ 1.8 n/a
@m._dn._ 648 106-46-7 1,4-Dichlorobenzene NGS 100 <4.1 <41 nfa nfa nfa _...__m_ 41 nfa
[s16T021649 123811 |1.4-Dioxane ' NGS 99 <2.0 <2.0 nia nfal nia n/a 20 nfa
W._ BT021649 71-36-3 1-Butangl NGS 110 <4.3 7.2 nfa nfa nfa nia 4.3 nia
mm._w._.om._ 649 111-70-6 1-Heptanol NGS 98 <81 <9.1 nfa nfa nfa nfa 9.1 nfa
[s16T021849 71-23-8 1-Propanol NGS 100 <6.9 <83 n/a| wa| nia n/a 89 nla
167021649 108-47-4 2,4-Dimethylpyridine INGS 110 <4.1 <4.1 Em" nfa nfa n/a| 4.1 n/a
167021649 1708-28-8  |2,5-Dihydrofuran INGS 110 <2.2 <22 n/a nfa nfa n/a 22 nia
167021649 78-93-3 2-Butanone NGS 96 <3.1 <31 n/a nfa nfa nia 31 nia
F._ 6T021649 110-43-0 2-Heptanone NGS 98 <26 <26 nfa nfa nfa nia 26 nfa
_m._ 6T021649 91-78-6 2-Hexanone NGS 96 <2.5 <25 nfa nfa nfa nfg 25 n/a
[s16T021649 ls34-225  [2-Methylfuran NGS 96, <1.3 <1.3 n/a nfal  nia nia 13 n/a
[316T021649 78-94-4 3-Buten-2-one NGS 93 <19 <1.9 nla wal  nfa nfa 1.9 n/a
[s16T021849 106-35-4  |3-Heptanone NGS 100 <2.7 <2.7 n/a nal o n/a 27 n/a
[s16To21649 106-68-3  [3-Octanone NGS 99 <33 <3.3 nla nal i n/a 33 n/a
ls16T021649 105-42-0 4-Methyl-2-hexanone NGS 98 <26 <28 nfa nfa nfa nla 26 nfa
IS16T021649 106-10-1 4-Methyl-2-Pentanone NGS 110 <22 <22 n/a nia na n/al 22 n/a
IS16T021649 67-64-1 {Acetone NGS B6 <28 20 nfa n/a nfa nia 28 nia
[516T021649 [75-05-8 Acetonitrile NGS .__no_ <16 97 nfa nia nfa nla 1.6 nfa
15167021649 |oe-86-2 Acetophenone NGS 100] <6.2 96 nla na na n/a 6.2 n/a
[S16T021649 107-13-1 Acrylonitrile NGS .__ua_ <21 <21 n/a nfa nfa nfa 2.1 nla
[S16T021649 107-18-6 Allyl Alcohol NGS m.m_ <23 <23 nfa nfa n/a nfa 2.3 nfa
S16T021649 107-05-1  |Allyl Chioride NGS 99| <25 <25 nia nal i nfa 25 nia
516T021648 71-43-2 Benzene NGS 110] <15 <1.5 n/al na| na n/a| 15 n/a
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qulside Range

C.59
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Customer Sample ID: 16-06172-2-A2

Cartridge Evaluation

Data Summary of All Results

Page: 5

mmn_._‘.u_eﬁ R _.Bu _nbm M T.:u..ﬁe —_.._..._m_ _ STD % _ m._!.__._ xo«::— Duplicate h Average _ RPD % _mvx Rec % uo:._:__._ cnt m_.lo_Dcu_ Flags
| VAPOR-TDU VOA #2
[S16T021849 100-47-0  [Benzonitrile NGS 100)| <4.2 <42 n/al nal nia nfa 4.2 nfa
IS16T021649 123-72-8 Butanal NGS 100 <3.0 <3.0 n/a nfa nia nfa 3.0 n/a
15167021649 108-74-0 Butanenitrile NGS 110 <21 <2.1 nfa nfa nfa nia 21 nfa
IS16TO21649 3-5 Carbon tetrachloride NGS 100 <1.5 <1.5 nia nfa nfa n/a| 1.5 nfa
(5167021649 108-90-7 Chlorabenzene NGS 110 <2.5 <2.5 n/a nfa nfa _._...m_ 25 n/a
_m._ 6T021649 75-00-3 Chloroethane NGS 110 <1.6 2.1 nia nfa nfa 2@_ 16 nia
_).m._chn._ 649 |67-66-3 Chioroform NGS 100 <1.8 <1.8 n/a nfa nfa n/al 1.8 n/a
[si6To21649 110-827  |Cyclohexane NGS 99 <1.4 <14 n/a nal  na nia 14 n/a
_m.._m._dn._wa@ 124-18-5 Decane NGS 100 <3.3 <3.3 nia nfa nfa nia 33 n/a
_m._m._.om._maw [B4-17-5 Ethanol NGS 100 38 17 nla nfa nfa nfa 3.7 nfalBJ
_m._m._dm._maw 141-78-6 Ethyl acetate NGS 98 <1.8 <1.8 nia nfa nfa nfa 1.8 nfa
F._ B6T021649 100-41-4 Ethylbenzene NGS 110] <24 <2.4 nfa nfa nfa nla 2.4 n/a
W._ 6T021649 110-00-9 Furan NGS 95 <16 <16 nfa nfa nfa nla 1.6 n/a
ls16T021649 110-54-3  [Hexane NGS 95| <13 <13 nia nfa|  wa nia 13 wa
[S16T021649 [628-73-9 Hexanenitrile NGS 100 <26 <26 n/a nfa nfa nfa 286 n/a
S16T021649 126-98-7 |Methacrylonitrile NGS 110 <1.8 35 nia nla nfa nfa 1.8 nia
15167021649 [75-09-2 Methylene Chioride NGS 100 <4.1 <41 nfa nfa nfa nial 41 nla
5167021649 91203 |Naphthalene NGS 110 <53 <5.3 nia nla| nfa n/a| 53 nfa
[S16T021649 |98-95-3 Nitrobenzene NGS 94 <4.7 <4.7 nia nla nfa nlal 4.7 nla
IS16T021649 110-59-8 Pentanenitrile NGS 110 <26 <26 nfa nia nfa n/a 26 n/a
[S16T021649 107-12-0 Propanenitrile NGS 100 <1.8 <1.8 na n/a nfa nfa 1.8 nla
IS16T021649 110-86-1 Pyridine NGS 100 <28 <2.8 nfa nla nfa nia 28 n/a
IS16T021649 100-42-5 Styrene NGS 110 <27 <27 nfa nfa nfa nfal - 2.7 nia
[S16T021849 127-18-4 Tetrachloroethene NGS 100] <1.8 130 nla nfa nfa n/a 1.8 n/a
[516T021649 108-88-3  |Toluene NGS 110| <22 33 nia na| nfa wa 22 n/a
[s16T021649 79-01-6 Trichloroethene NGS ._oo_ <1.6 <16 nla nfa nfa nia 1.6 nfa
[S16T021649 75-69-4 Trichlorofluoromethane NGS 28| <1.9 5.7 n/al na|  wa nfal 19 nia
T._ 6T0216849 10061-01-5 |cis-1,3-Dichloropropene NGS 100| <i.8 <1.8 nla nfa nia Qm_ 1.8] nfa
[s16T021849 123864 |n-Butyl acetate NGS 93] <24 <24 n/a nal  n/a nia| 2.4| nfa
MNA = Not Analyzed, ND = Not Detected
N =~ Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.60
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Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-A2

Customer Sample ID: 16-06172-2-A2
[Samplet R _ A% _o._..w # _»Ez_u __._._x _ STD i Eo.;,_ Result| Duplicate _ Average _ RPD % Tu_, Rec ﬁ_ Det :.._i CtEmr x_p___._ Flags
VAPOR-TDU VIOA #2
[516T021649 142-82-5  |n-Heptane NGS 110 <1.6 <16 nia| nial  nfa n/a 1.8 nfa
|s16T021849 10061-02-6 |trans-1,3-Dichloropropene NGS 100 <21 <2.1 n/a na| nfa n/a| 21| n/a
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

Y - Comment

C.6l
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Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-B1
Customer Sample ID: 16-06172-2-B1
Sample# R | A# [cas # [anaiyte Junit | sou] Blank|  Result] Duplicate | Average [ RPD % [SpkRec %[ DetLimit] cnt Err %[Qual Flags
VAPOR-TDU VOA #2
[516T021650 79-34-5 1,1,2.2-Tetrachloroethane NGS 100 <3.0 <3.0 nfa nal  na n/a 30 nfa
[s16T021650 79-00-5 1,1,2-Trichloroethans NGS 100 <23 <2.3 nla na|l  nfa n/a| 23 n/a
[s16T021650 75-34-3 1,1-Dichloroethane NGS 29 <1.7 <1.7 n/a na|  nia n/a| 1.7 nfa
[s18T021650 75-35-4 1,1-Dichlorethene NGS 93] <1.7 <1.7 /a val  nla n/a 1.7 n/a
[s16T021650 107-08-2  [1,2-Dichloroethane NGS 100] <1.7 <1.7 na nal  nia nfa 1.7 nfa
_m._ 6T021650 |542-75-6 1,3-Dichloropropene (Total) NGS ._oo_ <1.8 <1.8 nfa nia nla nla 1.8 nla
[s16T021650 106467 |1,4-Dichlorobenzene NGS 100] <d.1 <4.1 n/a nfal  nia n/a 4.1 n/a
[s16T021650 123-91-1  |1,4-Dioxane NGS 98] <2.0 <2.0 nfa nial  nfa nia 2.0 nfa
S16T021650 71-36-3 1-Butanol NGS 110] <4.3 <4.3 nia nia| nia nia 4.3 nfa
S16T021650 111706 [1-Heptanol NGS 98| <9.1 <91 nla nal i nfa 8.1 n/a
I516T021650 71-23-8 1-Propanol NGS :...o_ <89 <89 nfa nia nia nia 8.9 n/a
S16T021650 108-47-4  |2,4-Dimethylpyridine NGS 110] <4.1 <4.1 na na| na n/a 4.1 n/a
516T021650 1708-29-8  |2,5-Dihydrofuran NGS 110 <2.2 <22 n/a nia| nfa n/a 22 nla
|S16T021650 (78-93-3 2-Butanone NGS mw_ <31 32 nfa nla nla n/al 3.1 nial)
S16T021650 110-43-0  |2-Heptanone NGS o8| <2.6 <2.6 n/a nia| nia nfal 26 nfa
5167021650 591-786  |2-Hexanone NGS 96| <2.5 <2.5 nia na| na n/a| 25 n/a
S16T021650 534-22-5  [2-Methylfuran NGS 96 <13 <13 nia nia| nla n/al 1.3 nfa
S516T021650 78-94-4 3-Buten-2-one NGS 93 <1.9 23 nfa na| nia nfa| 1.9 nialJ
316T021650 106-35-4  |3-Heptanone NGS 100 <27 <27 nia nia| nia n/a 27 nfa
(5167021650 106-68-3 3-Octanone NGS 99 <33 <33 nia nfa nfa nfal 33 nfa
Mm._ 6T021650 105-42-0 4-Methyl-2-hexanone NGS 98| <26 <26 nla nia n/a n/al 26 n/a
[s16T021650 108101 |4-Methyl-2-Pentanone NGS 110 <2.2 <2.2 nla nial nfa n/al 2.2 nfa
[s16T021850 {57-64-1 Acetone NGS 86 <2.8 74 nia nia| nia nfal 2.8 na
[s16T021650 75058 |Acetonitrile NGS 100 <16 300 nia nal na n/a| 1.6 n/a
[516T021650 98-86-2 |Acetophenone NGS 100 <6.2 14 na| nia| nia n/af 6.2 nfa
|s16T021850 107-131  |acrylonitrile NGS 100 <21 <21 n/a| nal  nia nfa| 2.1 nla
_.w.P BTO21650 107-18-6 Allyl Alcohal NGS 96| <23 <23 nia nia nfa m___m_ 23 nfa
[s16T021650 107051 |Allyl Chioride NGS 99| <2.5 <2.5 nfal nia| nia n/a| 25 nfa
[s161021650 71-43-2 Benzene NGS 110] <15 17 nia nia|  nia n/a| 1.5 niajJ
NA = Not Analyzed, ND = Not Delected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
¥ - Comment J - Estimated T = Tentatively Identified Compound L - LLS Qutside Range

C.62
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Customer Sample ID: 16-06172-2-B1

Cartridge Evaluation

Data Summary of All Results

Page: 8

[sampior R A% Jcas« [Anatyte Junit | stou%] Blank Result| Duplicate | ~ Average [ RPD % [Spk Rec %  Det Limi] Gnt Err %[Qual Flags
| VAPOR-TDU VOA #2
[516T021850 100-47-0  |Benzonitrile NGS 100 <4.2 <4.2 n/a nal  nia nfal 4.2 n/a|
—w..m._dn._mmo 123-72-8 Butanal NGS 100 <3.0 32 nia nfa nfa n/al 3.0 n/ald
_m.“m._dm._ 650 109-74-0 Butanenitrile NGS 110 <2.1 <21 na nia nfa nia 21 nfa
_mam._dm._ 650 56-23-5 Carbon tetrachloride NGS 100 <1.5 <15 nia nfa nfa n/al 1.5 nia
Em..dn.. 850 108-80-7 Chlorobenzene NGS 110 <2.5 <25 nfa nfa nfa nfal 25 nia
_m‘_m._.on._mmc 75-00-3 Chloroethane NGS 110 <1.6 2.8 nia nfa nfa nfa 1.6 WER]
_m._m._dm._ 650 167-66-3 Chiloreform NGS 100| <1.8 <1.8 na nfa nfa n/a 18 nfa
_mﬁ 6T021650 110-82-7 Cyclohexane NGS 99| <1.4 <1.4 nfa nfa nfa nia 1.4 nfa
[s16T021650 124-18-5  |Decane NGS 100 <3.3 <3.3 n/al nal nia n/a 33| n/a
[s16T021650 [4-17-5 Ethanol INGS 100 3.8 81 nial na|  nia n/a| 3.7 n/a|B
[s16T021650 141-78-6  |Ethyl acetate NGS 98 <1.8 <1.8 n/a| na| nfa n/al 1.8 n/al
[S16T021650 100-41-4 Ethylbenzene NGS 110) <24 <24 _._.__m— nfa nia nlfa 24 nfa
[S16T021650 110-00-8 Furan NGS 95 <1.6 <186 n/a| nfa nfa nfa 186 nfa
(S16T021650 110-54-3 Hexane NGS 46, <1.3 <13 n/a nfa nia nf/a 1.3 nfa
[S16T021650 [628-73-9 Hexanenitrile NGS 100 <26 <286 nl/a nfa nfa nia 26 n/a
[S16T021650 126-98-7 Methacrylonitrile NGS 110 <1.8 56 n/a nfa nfa nfal 18 nfalJ
[S16T021650 75-09-2 Methylene Chioride INGS 100 <4.1 <4.1 nia nfa na _.._ﬁ_ 41 nfa
IS16T021650 91-20-3 MNaphthalene NGS 110] <5.3 <53 nfa nfa nfa _..____w_ 53 na
(516TO21650 188-95-3 Nitrobenzene INGS 94 <4.7 11 nfa nfa nfa _.,_ﬁ_ 4.7 nfalJ
[S16T021650 110-52-8 Pentanenitrile INGS 110 <26 <26 n/a nfa nfa _.,_,m_ 26 nia
(516TO21650 107-12-0 Propanenitrile NGS 100 <1.8 <18 nia n'a nfa nfa| 18 nfa
S16T021650 110-86-1 Pyridine INGS 100 <2.8 =28 nia nfa nfa nla 28 nfafL
|816T021650 100-42-5 Styrene INGS 110 <27 <27 n/a n/a nfa nla 27 nia
|s16T021650 127-18-4 Tetrachloroethene INGS 100 <1.8 100 n/a nla nfa nla 18 nla
S16T021650 108-88-3 Toluene NGS 110 <22 32 na nfa nfa nfa 2.2 n/alJ
S16T021650 79-01-8 Trichloroethene NGS 100| <1.6 <16 nia nfa nfa nla 1.6 nia
S18T021850 75-60-4 Trichlorofluoromethane NGS 98 <19 92 nia nfa nfa n/a 1.9 n/al
S16TD21850 10061-01-5 |cis-1,3-Dichloropropene NGS 100 <18 <1.8 nfa nfa nfa _..____m_ 1.8 Em_
5161021850 123-86-4 n-Butyl acetate INGS 93 <2.4 <24 nfa nfa nfa _..___.m_ 24 Em_
NA = Not Analyzed, ND = Not Detected
M - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.63
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Sample¥ R |A# leasa [Anaiyte _.._1. _ STD % _ Blank n&:.._ Duplicate | Average _ RPD % _wu_, Rec .a_ Det Limit] GntErr s_o_.a_ Flags
VAPOR-TDU VOA #2
15167021650 142-82-5 |n-Heptane NGS 110] <1.6 <1.6 nia nfa nfa nfa| 1.8 nia
|818T021850 10061-02-6 _:w:m.._ ,3-Dichloropropene NGS 100 <21 <21 nla nla nfa _.__,m_ 21 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound

L - LLS Outside Range

C.64
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Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-BLANK
Customer Sample ID: 16-06172-2-BLANK
Sample# R Tu _o._rm i _>3€s __._._s H STD % _ u$=x_ xﬂ:_:_ Duplicate _ Average _ RPD % _mu_. wmna_ Det _._.._& Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
S16T021651 79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 n/a nia nia n/al 3.0 n/ajQ
[516T021651 179-00-5 1,1,2-Trichloroethane NGS 100 <2.3 <2.3 nfa n/a n/a n/al 2.3 nfajQ
[516T021651 75-34-3 1,1-Dichloroethane NGS 99 <1.7 <1.7 nfa nfa nla nfa| 1.7 n/a
mm._ 6T021651 [75-35-4 1,1-Dichloroethene NGS 93 <1.7 <1.7 n/a nla nia _.:m_ 1.7 nfa
mm._ 6T021651 107-06-2 1,2-Dichloroethane NGS 100 <17 <1.7 nfa nfa nia nfa 1.7 nia
mm._m._.om._mm._ 542-75-6 1,3-Dichloropropene (Total) NGS 100 <1.8 <18 nfa nia nfa nla| 1.8 nfa
[S16T021651 106-46-7 1,4-Dichlorobenzene NGS 100 <41 <41 na n/a nfa nia 4.1 n/ajQ
wm._m._dm._ 651 123-91-1 1.4-Dioxane NGS 99| <2.0 <20 n/a nfa nfa nfa 20 n/a
I516T021651 71-36-3 1-Butanol NGS 110 <4.3 <4.3 nla nla nfa na| 43 nia
Is16T021851 111-70-6  [1-Heptanol NGS 98 <9.1 <8.1 nia nfal  nia n/a| 9.1 n/ajQ
|s16T021851 71-23-8 1-Propanol NGS 100 <8.9 <8.9 nfa nfa|  nia nfal 8.9 n/a
Is16T021651 108-47-4 2 4-Dimethylpyridine NGS 110) <4.1 <d.1 n/a nfa nia nia 41 n/ajQ
IS16T021851 1708-29-8  |2,5-Dihydrofuran INGS 110] <2.2 <2.2 nfa nfa nia nia 2.2 n/a
[s16T021651 78-93-3 2-Butanone NGS 96 <31 <31 nfa nfal  nia nia 3.4 n/a
_m_m._.om.au._ 110-43-0 2-Heptanone INGS 28 <26 <2.6 nfa nfa nfa nfa 28 n/ajQ
15167021651 [591-786  [2-Hexanone NGS 96 <2.5 <2.5 n/al nfa| nia n/al 25 nfajQ
[s16T021851 34225 [2-Methyliuran NGS 96 <1.3 <1.3 n/a nal s nfa| 13 nfa
[s16T021851 |78-94-4 3-Buten-2-one NGS 93 <1.9 <19 n/a nfa nfa _._._.m_ 19 n/a
15167021651 106-35-4 3-Heptanone NGS 100 <27 <27 nfa nfa nfa nfa| 27 nfajQ
IS16T021651 106-68-3 3-Octanone NGS 99 <33 <33 nfa nfa nfa n/a| 33 n/alQ
1IS16T021651 |105-42-0 4-Methyl-2-hexanone NGS 98 <28 <26 nfa nfa nfa n/al 26 nfa|Q
1IS16T021651 w_cw,._ 0-1 4-Methyl-2-Pentanone [NGS 1 ._o_ <22 <22 nfa n'a nfa nfa| 22 nfa
15167021651 l67-64-1 Acetone [NGS 86| <2.8 <2.8 n/a nal ol n/a 28 n/a
[s16T021651 [r5-05-8 Acetonitrile |ngs 100] <16 71 nia na| e n/a 1.6 nfa
[s16T021651 los-86-2 Acetophenone NGS 100 <6.2 <6.2 nia nfa nfa nlal 6.2 n/alQ
[s16T021651 107-13-1 Acrylonitrile NGS 100 <2.1 <2.1 nla nfa nla n/al n/a
[s16T021851 107186 |Allyl Alcohol NGS 96 <2.3 <23 n/a na| o n/a n/a
_m.._ﬂ.cnﬁm._ 107-05-1 Allyl Chioride NGS a9 <25 <25 nfa nfa n'a nfa nfa
[516T021651 71-43-2 Benzene NGS 110 <1.5 <1.5 nia nfa nfa nia n/aj
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination

Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range
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Customer Sample I1D: 16-06172-2-BLANK
Customer Sample ID: 16-06172-2-BLANK

Tuau_an R _._pn &n)m @ —.E.n_uao —._.._:_- _ STD % _ En:r_ meu:_.m Duplicate _ Average _ RPD % _m_u_. Rec 3— Det r_!zw Cnt Err xmb.—n_ Flags
| VAPOR-TDU VOA #2

[516T021651 100-47-0  |Benzonitrile NGS 100 <4.2 <4.2 nia| nfa| nia n/a 4.2 n/a|Q
_w._m._dN._mm.__ 123-72-8 Butanal NGS 100 <3.0 <3.0 =___m_ nfa n/a n/a 3.0 n/a
_.m._m._.om._mmA_ 108-74-0 Butanenitrile NGS 110 <21 <21 :B_ nfa n/a [IE] 21 nla
_w._m._dn._ 651 |66-23-5 Carbon tetrachloride NGS 100 <15 <15 :..m_ nia nla n/a 1.5 nla
_M._m._.cn_mm._ 108-90-7 Chlorobenzene NGS 110 <25 <25 :___m— nia nfa nfa 25 nfajQ
Wmm._.oﬁ_mmﬂ 75-00-3 Chloroethane NGS 110 <16 <16 _._.__m_ nia nia nla 1.6 nfa
15167021851 67-66-3 Chioroform NGS 100 <1.8 <1.8 n/a| nia| nfa nia 1.8 nia
|S16T021651 110-82-7 Cyclohexane NGS 29 <14 <14 na nfa nfa :___u_ 14 nfa
IS16T021651 124-18-5 Decane NGS 100 <3.3 <33 n/a nia nia a_u_ 33 nfajQ
IS16T021651 64-17-5 Ethanol NGS 100| 38 7.0 WE] nia nfa Em_ 3.7 n/a|BJ
[516TD21651 141-78-6 Ethyl acetate NGS 98| <1.8 <1.8 nfa nia na Em_ 1.8 nfa
|s16T021651 100-41-4 Ethylbenzene NGS 110 <24 <24 nfa n/a nla n/a| 24 nfalQ
S16T021651 110-00-9 Furan NGS 95| <16 <16 nfa n/a nia n/al 18 nia
S16T021651 110-54-3 Hexane NGS 96 <13 <1.3 nfa nfa na n/a 13 nia
[S16T021651 628-73-9 Hexanenitrile NGS 100, <26 <26 n/a n/a nfa nfa 28| n/alQ
[s16T021651 126-98-7  |Methacrylonitrile NGS 110 <18 <1.8 n/a val  na nia| 18]  na
[s16T021651 75-09-2 Methylene Chioride NGS 100 <4.1 <41 na nia nia nfal 4.1 nia
|1516T021651 191-20-3 Maphthalene NGS 110 <53 <53 nia nfa nfa _._._.m— 53 nfa|Q
S16T021651 198-95-3 Nitrobenzene NGS 94 <4.7 <47 nia nia n/a ..._.um 4.7 n/alQ
IS16T021651 110-59-8 Pentanenitrile NGS 110 <26 <28 nla nfa nla ......mm 26 nfalQ
(5167021651 107-12-0 Propanenitrile NGS 100] <1.8 <1.8 nfa nia nla nfa| 18 nia
IS16T021651 110-86-1 Pyridine NGS 100| <2.8 <2.8 nla nfa nla nla 28 nfalL
IS16T021651 100-42-5 Styrene NGS 110] <2.7 <27 nla nfa nia nfa 2.7 n/alQ
Eamﬂamamma 127-18-4 Tetrachloroethene NGS 100 =1.8 <1.8 nial nfa nia nia 1.8 n/alQ
[516T021651 108-88-3  |Toluene NGS 110 <22 <2.2 n/a na| nfa nfa 22 n/ajQ
ls16T021651 [79-01-6 Trichloroethene NGS 100] <1.6 <1.6 nfa nfa nfa n/al 16 nia
15167021651 [75-69-4 Trichlorofluoromethane NGS 98| <1.9 <1.9 nfa n/a na nfaj 1.9 nia
1S16T021651 10061-01-5 |cis-1,3-Dichloropropene NGS _ca_ <1.8 =<1.8 nfa nia nfa nfal 1.8 nfa
|516T021651 123-864  |n-Butyl acetate NGS 93 <2.4 <2.4 n/a na| wa nfa 2.4 niajQ

NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination

Y - Comment J - Estimated T - Tentatively |dentified Compound L - LLS Outside Range
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[sample# R |A# [cas# ___p_..w_ﬁw [unit | stou| Blank moa..__.__ Duplicate | Average [ RPD % [Spk Rec %[  Det _._z_.—_ Cnt En %Qual Flags
|  VAPOR-TDU VOA #2
[516T021651 142-82-5  |n-Heptane NGS 110] <1.6 <1.6 nla nfal| nfa n/a| 1.6] nla
[s16T021651 10061-026 _ [trans-1,3-Dichloropropene NGS 100] <21 <2.1 n/a nal  na n/a| 21l na
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated

T - Tentatively Identified Compound

L - LLS Outside Range

C.67



19 - Aug - 2016 11:05:53
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv, 3.0,12

Sample Group: 20162143
SDG Number:

Customer Sample ID: 16-06172-2-C1

Cartridge Evaluation

Data Summary of All Results

Page: 13

Customer Sample ID: 16-06172-2-C1
sample# R |A# [cas# [anatyte [unit | s i wf_x_ zs_.__; Duplicate _ Average _ RPD % _ SpkRec %[  Det Limit] Cnt Err %[Qual Flags
VAPOR-TDU VOA #2
IS16T021652 79-34-5 1,1,2,2-Tetrachloroethane __zmm 100 =<3.0 <3.0 :___m_ nfa nfa _._B_ 3.0 nfa
5167021652 79-00-5 1,1,2-Trichloroethane NGS 100 <2.3 <23 na| nal nfa n/a| 23 n/a
IS16T021652 75-34-3 1,1-Dichloroethane NGS 99 <1.7 <1.7 Em_ nfa nfa nfa 1.7 nfa
|1S16T021652 75-35-4 1,1-Dichloroethene NGS 93 <1.7 <17 nia n/a nfa n/al 1.7 nfa
IS16T021652 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <17 nfa nia nfaj - nfa 17 n/a
IS16T021652 1542-75-6 1,3-Dichloropropene (Total) NGS 100 <18 <1.8 nfa nla nfa nfal 1.8 nfa
[S16T021652 106-46-7 1,4-Dichlorobenzene NGS 100 <4.1 <41 n/a nla n/a nia 41 nfa
_.m._ 6T021652 123-91-1 1,4-Dioxane NGS 88 <20 <20 nfa nfa nfa nfg 20 nfa
—m._ 6T021652 [71-36-3 1-Butanol NGS 110 <4.3 <4.3 na nia n/a n/a 43 nfa
—..w__ 6T021652 111-706 1-Heptanol NGS 98 =81 =81 nfa nfa nfa nfal 91 nfa
_m._ 67021652 [71-23-8 1-Propanal NGS 100 <B8.9 <89 nfa nfa n‘a nia 89 nfa
_m__ 6T021652 108-47-4 2 4-Dimethylpyriding NGS 110 <4.1 <41 nla nfa n'a nfal 4.1 nfa
|s16T021852 1708-29-8 2,5-Dihydrofuran NGS 110 <22 <22 nfa nfa nfa _.:m_ 22 nfa
IS16T021652 [78-93.3 2-Butanone NGE a6 <31 3.2 n/a nfa nfa :__,m— 31 nfald
S16T021652 110-43-0 2-Heptanone NGS 98| <26 <28 nfa nfa nfa nia 26 nia
S16T021652 1591-78-6 2-Hexanone NGS 96 <25 <25 __.____m_ na n/a nia 25 nfa
IS16T021652 1534-22-5 2-Methylfuran NGS 96| <13 <1.3 _..___h_ nfa nfa nfa 13 nfa
S516T021652 [78-84-4 3-Buten-2-one NGS 93 <19 <19 nla nla nfa nla 19 n/a
IS16T021652 106-35-4 3-Heptanone NGS 100 <27 <27 nfa nfa n'a nfal 27 nfa
I516T021652 106-68-3 3-Octanone NGS 99 <3.3 <33 nfa nia nfa nfa 33 nfa
[516T021652 105-42-0 4-Methyl-2-hexanone NGS 98 <26 <26 nia nla nla nfa 25 nfa
S16T021652 108-10-1 4-Methyl-2-Pentanone NGS 110 <22 <22 n/a nia nfa nfal 22 nfa
|816T021652 [67-64-1 Acetone NGS 86 <2.8 380 n/a| E] nfa nfa 28 nfa
_m)_ 67021652 _.\m.om,m |Acetonitrile NGS 100 <16 430 n/a nla nfa nial 1.6 nfalE
_m_ 6T021652 lea-85-2 Acetophenone NGS 100| <6.2 14 :_ﬁ_ ] nfa nfa 6.2 nfa
W._ 6T021652 107-13-1 Acrylonitrile NGS 100, <21 <2.1 :E_ nia nfa nfa 21 nfa
?._ 6T021652 107-18-6 Allyl Alcohol NGS 96 <23 <23 :.__m_ nia nfa nfa 23 nfa
Is16T021652 107-051 |Allyl Chioride NGS 99) <25 <25 n/al nal na nia| 25 n/a
[s16T021652 71-43-2  |Benzene NGS 110 <15 1.9 n/a na| n/a nia| 15 naf
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.68
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—wu__.uaa R [a% [cas# Ti_ws _ca_- | sow _ Blank | Result| Duplicate | Average [RPD %[Spk Rec %] DetLimil] Gt Err %[Qual Flags
| VAPOR-TDU VOA #2
[516T021652 100-47-0  |Benzonitrile NGS 100 <4.2 <4.2 | nfa nfa n/al 4.2 n/a
[s16T021852 123728 |Butanal NGS 100 <3.0 <3.0 n/a nal nia n/al 3.0 nja
|s16T021852 108740 |Butanenitrile NGS 110 <2.1 <2.1 nfal nal nfa n/al 21 n/a|
[s16T021852 155235 [Carbon tetrachioride NGS 100 <15 <15 n/a na|  na n/al 15 n/a|
[s16T021852 108-90-7 [Chiorobenzene NGS 10 <25 <25 n/af nal|  nia n/a| 25 n/a
[s16T021652 [75-00-3 Chioroethane NGS 110 <1.6 28 n/a nfal na nia 1.6 nfalJ
@3 021652 7-66-3 Chloraform NGS 100 <1.8 <1.8 n/a nfa nfa n/a| 18 nia
|s16T021652 110-827 _ |Cyclohexane NGS 99 <14 <14 n/a na| na n/a 14 n/a
mm:ﬂd.ﬂ 652 124-18-5 Decane NGS 100 <3.3 <33 n/a n/a nfa nla 33 nfa
|s16T021652 64-17-5 Ethanol NGS 100 3.8 200 nfa nfa| nla 37 n/alB
[516T021652 141786 [Ethyl acetate NGS 98 <1.8 <1.8 nia nfal nfa nia 1.8 nia
5167021652 100414 |Ethylbenzene NGS 110 <2.4 <2.4 nia wal  na nla 2.4 n/a
5167021652 110-00-9  |Furan NGS 95 <16 <16 nia wal /s nfa 1.6 n/a
IS16T021652 110-54-3 Hexane NGS 98 <1.3 <13 nia nfa nfa nla 1.3 nfa
IS16T021652 1628-73-9 Hexanenitrile NGS 100 <26 <26 nia nfa nfa nia) 286 nfa
IS16T021652 126-98-7 Methacrylonitrile INGS 110 <1.8 8.0 :__m_ nia na nia 1.8 nfald
5167021652 75-09-2 |Methylene Chiloride NGS 100) <4. <4.1 n/a| nal  nia nfal 4.1 nfa
167021652 [a1-20-3 Naphthalene NGS 110 <5.3 <5.3 n/al nal n/a 53 nia
I516T021652 Jos-g5-3 Nitrobenzene NGS 94 <47 <4.7 n/a n/a nfa nla 4.7 nia
15167021652 110-58-8 Pentanenitrile NGS 110 <26 <28 nla nia nfa nia 26 nla
5167021652 107-12-0  |Propanenitrile NGS 100 <1.8 28 nfa nal nia nla 1.8 nlalJ
1516T021652 110-86-1 Pyridine NGS 100 <28 <28 n/a nla n/a nfal 2.8 n/alL
15167021652 100425 [Styrene NGS 110 <27 <2.7 n/a na| na nia| 27 n/a
[s16T021852 127-18-4  |Tetrachloroethene NGS 100, <18 78 n/a) nal i nial 1.8 na
5167021652 108-88-3  [Toluene NGS 110 <22 3.0 nia| nal i na| 22 nfald
IS16T021652 [79-01-6 Trichloroethene NGS 100| <18 <16 :___m“ nia nfa :._S_ 1.6 nfa
S16T021652 75-69-4 Trichlorofluoromethane NGS 98 <1.9 330 n/al nal n/al 19 na
S16T021652 10061-01-5 |cis-1,2-Dichloropropene NGS 100) <1.8 <1.8 nfal wal na 18 nfa
516T021652 123-86-4 n-Bulyl avetate NGS 93 <24 <24 n/a nia nia n/a| 24 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Quiside Calibration Range B - Blank Contamination
Y - Comment J - Eslimated T - Tentatively Identified Compound L - LLS Qutside Range

C.69
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w_w__x— mon::_ Duplicate _ Average _ RPD % ._w_u_. Rec 3_ Det Limit] Cnt Err gv—n—:u_ Flags

Sample# R | A# [CAS # [Anatyte Unit | sto%]
VAPOR-TDU VOA #2
|816T021852 142-82-5 [n-Heptane NGS 110] <1.6 <1.6 nfa nfa nia nfal 16 nia
wm._m._dn._mmm 10061-02-6 M_B:m.._.w.wwo_.__a_duaum:w NGS 100] <2.1 <21 nfa nfa nfa _.__.m_ 2.1 n/a
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively |dentified Compound L - LLS Outside Range

C.70
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Data Summary of All Resuits
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-D1
Customer Sample ID: 16-06172-2-D1
Sample# R _,.E _95 # we;___‘s __._a. _ STD % _ m_a__._ Result _ Duplicata | Average ﬁ RPD % _mu_. Rec i Det :_.__.m CntErmr in._._ Flags
VAPOR-TDU VOA #2
IS16T021653 [79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 n/a nfa n/a nfa 3.0 nfa
16T021653 79-00-5 1,1,2-Trichloroethane NGS 100 <23 <23 nfa nia nfa nfal 23 n/a
[s16T021653 75-34-3 1,1-Dichloroethane NGS 99 <1.7 <1.7 n/a nfa nia nia 1.7 nia
—w_m._.oﬁmmo 75-35-4 1,1-Dichloroethene NGS 93 <1.7 <17 n/a nfa nia n/al 1.7 nia
|5167021653 107-06-2  |1.2-Dichloroethane NGS 100 <17 <1.7 n/a nfa|  nia nia 1.7 n/a
[s16T021653 542-75-6 +,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 n/a nfa nfa na| 1.8 nia
ls16T021653 106-46-7 1,4-Dichlorabenzene NGS 100 <4.1 <4.1 nia nfa nia n.__m_ 4.1 n/a
[s16T021653 123911 |1,4-Dioxane NGS 99 <20 25 n/a nfal  nia n/a 2.0 n/alJ
_m._m._.cn._ 653 71-36-3 1-Butanol NGS 110] <4.3 <4.3 nla nfa nia n/a 4.3 n/a
[s16T021653 111-70-6  [1-Heptanol NGS 98 <9.1 <8.1 nia na| nfa nia 9.1 nfa
[516T021653 71-23-8 1-Propanol NGS 100 <8.9 <8.9 n/a na|  nfa nfa 89 nfa
I516T021653 108-47-4 2,4-Dimethylpyridine NGS 110| <4.1 <4.1 nfa nfa nia n/a 4.1 n/a
IS16T021653 1708-29-8 2.5-Dihydrofuran NGS3 110] <2.2 <22 nla nfa nfa nla 22 LE]
[S16TO21653 78-93-3 2-Butanone INGS 96 <3.4 <31 nia nla nla nia 31 nla
5167021653 110-43-0 2-Heptanone NGS 98| <2.6 <2.6 n/a nfa nfa nfa 26 nfa
[s16T021653 |591-786  [2-Hexanone NGS 96 <25 <2.5 n/a na|  nfa nia 25 nfa
IS16T021653 534-22-5 2-Methylfuran NGS 96 <13 <1.3 n/a nfa nfa Em_ 13 LE]
IS16T021653 |78-94-4 3-Buten-2-one NGS 93 <19 6.0 nla nfa nfa E.m_ 1.9 nfalJ
IS16T021653 106-354 3-Heptanone NGS 100 <27 <27 nfa nfa nfa nfa| 2.7 nfa
IS16T021653 106-68-3 3-Octanone NGS 99 <33 <33 nia nfa nfa n/a| 33 n/a
[S16T021653 105-42-0 4-Methyl-2-hexanone NGS 98 <286 <26 n/a nfa nfa n/al 26 nla
IS16T021653 108-10-1 4-Methyl-2-Pentanone NGS 110 <22 <22 nfa fifa nfa nia 22 nla
15167021653 67-64-1 Acetone INGS 86 <28 700 n/a nfa nfa nfa 2.8 n/a|E
[516T021653 75058 [Acetonitrile [nGs 100] <1.6| 1.8E+03 n/a na|  nfa n/a 18 nialE
IS16T021653 198-86-2 Acetophenone InGs 100 <6.2 9.6 nia na nfa n/a 6.2 Qm_.._
IS16T021653 107-13-1 Acrylonitrile NGS 100 <21 <21 nfa nfa nfa nfaj 2.1 ...___m._
S16T021653 107-18-6 Allyl Alcohol NGS 96 <23 <23 nfa nia n'a :_.mH 2.3 nfa
S16T021653 107-05-1  |Allyl Chloride NGS 99 <25 <25 nia na nfa nfal 2.5 nfa
S16T021653 71-43-2 Benzene NGS 110 <15 1.8 nia nfa|  na nia 1.5 n/alJ
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.71
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Sample# R _R _n»m # ?_;_E_ ?.& _ STD % _ m_g_._ meuc_._ Duplicate _ »éaun._ RPD % _mu_. Rec x_ Det :a_,_ Gnt Err %|Qual Flags
VAPOR-TDU VIOA #2
5167021653 100-47-0 “wm_.ﬁo_._m_n._m NGS 100 <42 <4.2 nla nia nia ..._i 4.2 n/a
15167021653 123728 |Butanal NGS 100 <3.0 <3.0 n/a nia|  nia n/a| 3.0 n/a
[s16T021653 108-74-0  [Butanenitile NGS 110 <21 <21 na na| nia n/a| 2.1 nia
_m_mqomAmma 23-5 Carbon tetrachloride NGS 100 <1.5 <1.5 n/al nia nia nfaj 15 nla
_m_m434mmw 108-80-7 Chlorobenzene NGS 110 <2.5 <2.5 nla nfa nia n/a| 25 nia
—w._m._.omu 653 75-00-3 Chloreethane NGS 110 <1.6 <1.6 nfa nia nfa nfa 186 nfa
[516T021653 [67-66-3 Chioraform NGS 100 <1.8 <18 nia na|  nfa nfa 18 nla
_m._3 021653 110-82-7 Cyclohexane NGS 99| <1.4 <1.4 nfa nfa nfa nia 1.4 nia
[s16T021653 124-18-5  |Decane NGS 100 <33 <33 nla nial nia nfa 33 nia
[s16T021653 64-17-5 Ethanel NGS 100] 3.8 160 nia nfa nia nia 3.7 nfa|B
wm._ 6T021653 141-78-6 Ethyl acetate NGS 98 <1.8 <1.8 nfa nfa nla n/a 1.8 nia
mm._ 6T021653 100-41-4 Ethylbenzene NGS 110 <2.4 <24 nia nfa nia nfa 24 nla
mm._m._.om._ 653 110-00-9 Furan NGS 95 <16 <1.6 nia nfa nfa nfa 16 nfa
Is16T021653 110-54-3  [Hexane NGS 96 <13 213 nia nfa| nia nia 13 nla
mmﬁdm»mmm 628-73-9 Hexanenitrile INGS 100 <2.6 <2.6 n/a nfa nfa nia 26 nia
_a._.ﬂ.on._mmu 126-98-7 Methacrylonitrile NGS 110 <1.8 4.5 n/a| nfa nfa n/a 1.8 nalJ
_Mm.ﬂon‘_mmu 75-09-2 Methylene Chloride NGS 100 <4.1 <4.1 n/a nfa nfa nla 4.1 nla
I516T021653 191-20-3 Naphthalene NGS 110 <63 <53 n/a nfa nfa n/a 53 nla
15167021653 198-95-3 Nitrobenzene NGS 94, <47 <47 nfa nfa nfa nla 4.7 nla
[S16T021653 110-53-8 Pentanenitrile NGS 110 <26 <26 nfa nfa nfa n/a 26 n/a
(5167021653 107-12-0 Propanenitrile NGS 100] <18 6.0 nfa nfa nla nfa 1.8 n/al)
IS16T021653 110-86-1 Pyridine NGS 100 <28 <28 nfa nfa nfa nia 28 nfa|L
[S16T021653 100-42-5 Styrene NGS 110) <27 <27 nla nfa nfa nia| 27 nfa
[s16T021653 127-18-4 Tetrachloroethene NGS 100 <1.8 78 nla nfa nfa _.,__w_ 1.8 nfa
mma._.ow..mmu 108-88-3 Toluene NGS 110, <22 23 nla nfa nfa _.____m_ 2.2 nfald
{s16T021853 79-01-6 Trichlorethene NGS 100 <1.6 <1.6 n/a na|  na nial 1.6 n/a
IS16T021653 75-65-4 Trichlorofluoromethane NGS 98 <1.9 220 n/a nia nfa :_‘m_ 1.9| n/a
S16T021653 10061-01-5 |cis-1,3-Dichloropropene NGS 100 <1.8 <1.8 n/a nia nfa _.:m_ 1.8 nfa
S16T021653 123-864  [n-Butyl acetate NGS 93 <24 <24 n/al n/a nfa na| 24 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
¥ - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range
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[samplet R | A% [cas # _Ea:ao _cns _ sTo% | mi__.w Result| Duplicate | Average _ RPD % [Spk Rec %]~ Det Limit] Gnt Err %[Qual Fiags
| VAPOR-TDU VOA #2
Is16T021853 142-82-5 n-Heptane NGS 110 <16 <1.6 n/a nfa n/a nial 16 nfa
[s16T021853 10061-02-6 _ trans-1,3-Dichloropropene NGS 100 <2.1 <2.1 n/a va|  nfa n/a 21 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.73
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Sample# R _B [cas # [Anatyte Junit | sou| Blank | Result| Duplicate | ~Average | RPD % [Spk Rec %[ Dat _.___a_ Cnt Err %] Qual Flags
VAPOR-TDU VOA #2

167021654 79-34-5 1.1,2,2-Tetrachloroethane NGS 100| <3.0 <3.0 nla n/a na nfa| 3.0 n/a

16T021654 79-00-5 1,1,2-Trichloroethane NGS 100] <2.3 <2.3 nla n/a nia nia| 23 nla

167021654 75-34-3 1,1-Dichloroethane NGS 99| 1.7 <1.7 nfa nfa nfa nfa 1.7 nfa
1516T021654 [75-35-4 1,1-Dichloroethene NGS 93 <1,7 <17 na nfa nla n/a| 1.7 nia
_m._m.wumA 654 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <1.7 nfa nfa nia as_ 1.7 nfa
[516T021654 |542-75-6 1,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 nia nia nia n/a| 1.8 nia
F_m._dm._ 654 106-46-7 1,4-Dichlorobenzene NGS 100] <4.1 <4.1 nia nia nla nia 4.1 nla
—m._mqon._mms 123-91-1 1,4-Dioxane NGS 29 <2.0 5.6 n/a nia n/a n/a 2.0 n/afJ
|s18T021654 71-365-3 1-Butanol NGS 110] <4.3 <4.3 n/a nfal|  nia nfa 43 n/a
_mamdumum.ﬂ 111-70-6 1-Heptanol NGS 98 <9.1 <8.1 n/al nia nia n/a 9.1 nla
[s16T021654 71-23-8 1-Propanol NGS 100 <8.9 <8.9 n/a| val i n/a| 89 nia
—wim._.om_mu.a 108-47-4 2.4-Dimethylpyridine NGS 110 <4.1 <41 nla nla nfa nia 41 nla
—w._ 67021654 1708-23-8 2,5-Dihydrofuran NGS 110 <22 <22 nfa nfa nfa nla 22 nfa
ls16T021654 78-93-3 2-Butanone NGS 96, <3.1 <31 nia nia nia n/a 3.1 nia
[s16T021654 110-43-0  |2-Heptanone NGS 98 <26 <26 na na| nia nia 26 nfa
_w._m._.om_mma 1591-78-6 2-Hexanone NGS 96 <25 <25 nfa nfa nfa nfa 25 nia
_Ho.:_m._.cn_mwa |s34-225 2-Methylfuran NG3 96 <1.3 <13 na nfa nfa nia 13 nia
[s16T021654 78-94-4 3-Buten-2-one NGS 93 <1.9 <1.9 nia nfal| nia nia 19 n/a
[s18T021854 106-35-4 3-Heptanone NGS 100 <27 <27 na na n/a nla 27 n/a
@mam._ 654 106-68-3 3-Octanone NGS 93 <3.3 <33 nia nfa nla nfa 33 nia
|s16T021654 105-42-0 4-Methyl-2-hexanone NGS 98 <26 <26 nial nfa nfa n/a 26 n/a
1516T021654 108-10-1 4-Methyl-2-Pentanone NGS 110] <22 <22 n/al nla nfa n/a 22 n/a
S16T021654 [67-64-1 Acetone NGS 86 <28| 1.3E+03 na nfa nfa n/a 2.8 n/alE
516021654 Jrs-05-8 Acetonitrile INGS 100 <16 450 n/a nfa nfa n/a 16 walE
[s16T021654 [o8-86-2 Acetophenane NGS 100 <6.2 82 n/a na|l na n/a| 6.2 n/alJ
[316T021854 107-13-1 Acrylonitrile NGS 100 <2.1 <21 nia nla nfa n/a| 2.1 nia
Is16T021654 107-18-6  |Allyl Alcohol NGS 96 <2.3 <23 n/a n/a nfa n/a| 23 nia
|s16T021654 107051 [Allyl Chloride NGS g <25 <2.5 nia na| i nal 25 n/a
[s16T021654 71432 Benzene NGS 10] <15 1.7 nia na| nfa n/a 15 niafJ

NA = Not Analyzed, ND = Not Detected
M - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.74
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Sample# R [A# Jcase [analyte Unit H s % | Blank Result| Duplicate | Average | RPD % [Spk Rec .x_ Det Limit] cnt Err %]Qual Flags
VAPOR-TDU VOA #2
IS16T021654 100-47-0 Benzonitrile NGS 100 <4.2 <42 Em_ nfa nfa nia 4.2 nla
[S16T021654 123-72-8 Butanal NGS 100] <3.0 5.1 _.____u» nfa nla nla 30 n/alJ
[5167T021654 109-74-0 Butanenitrile NGS 110 <2.1 <21 na nfa nfa nla 21 n/a
[s16T021654 ls6-23-5  |carbon tetrachloride NGS 100 <1.5 <15 n/a na| nia n/a 15 nia
_m._ 6T021654 108-90-7 Chlorobenzene NGS 110 <25 <25 n/a| nfa nfa nla 2.5 n/a
_ma._.ow._mma 75-00-3 Chloroethane NGS 110 <1.6 1.7 nia| nfa nfa na 1.6 n/alJ
[s16T021854 [o7-66-3 Chioroform NGS 100 <1.8 1.8 nia va| na n/a 1.8 nialJ
F._m._dﬁ 654 110-82-7 Cyclohexane NGS 99 <1.4 <14 nla nfa nfa :E_ 14 nfa
[s16T021654 124-18-5  |Decane NGS 100 <3.3 <33 nia nfal na nfa 33 nfa
_mA 6T021654 B4-17-5 Ethancl NGS 100 38 240 n/a nla nfa nfa| a7 n/a|B
|s16T021654 141-78-6 Ethyl acetate NGS 98 <1.8 <1.8 nfa nfa nfa nia| 1.8 nia
IS16T021654 100-41-4 Ethylbenzene NGS 110 <24 <2.4 n/a nfa nfa nia 24 nia
IS16T021654 110-00-9 Furan NGS 895 <16 <16 nfa nfa nfa nfa 16 n/a
IS16T021654 110-54-3 Hexane NGS 96 <13 <13 nfa nfa nfa nfa 1.3 nfa
|S16T021654 [628-73-9 Hexanenitrile NGS 100 <2.6 <26 nfa nfa nfa n/a 26 nia
[s16T021654 126-98-7 Methacrylonitrile NGS 110 <1.8 3.2 nfa nfa nfa nia 1.8 nfajlJ
IS16T021654 75-09-2 Methyiene Chloride NG3 100] <4.1 <4.1 nfa nfa nfa _.____L 41 nia
[S16T021654 [91-20-3 Naphthalene NGS 110] <5.3 <5.3 nfa nfa nfa _.__SH 5.3 n/a
IS16T021654 |os-95-3 Nitrebenzene NGS 94 <4.7 <47 nfa nfa nfa _.._ﬁw 4.7 nfa
IS16T021654 110-58-8 Pentanenitrile NGS 110 <26 <26 nfa na nfa :___L 26 n/a
I516T021654 107-12-0 Propanenitrile INGS 100 <18 15 nia nfa nfa nfa 1 ,m_ nia
15167021654 110-86-1 Pyridine NGS 100 <28 <28 nia nfa nla nla 2.8 nfa|L
IS16T021654 100-42-5 Styrene NGS 110) <27 <27 nia nfa nfa nfal m.ﬂ_ nia
[S16T021654 127-18-4 Tetrachloroethene NGS 100 <1.8 42 nla nfa nfa nia 1.8 nfa
IS16T021654 108-88-3 Toluene NGS 110 <2.2 <22 nia nfa nfa nia 22 n/a
IS16T021654 [79-01-6 Trichloroethene NGS 100 <16 <16 nla nfa nfa nia 16 nia
|S16T021654 [75-60-4 Trichlorofluoromethane NGS a8 <18 670 nfa nfa nfa _._.__m_ 1.9 nfajE
IS16T021654 10081-01-5  |cis-1,3-Dichloropropene NGS 100 <1.8 <1.8 n/a nia nfa _.r__m_ 1.8 nla
IS16T021654 123-85-4 n-Butyl acetate NGS 83 <24 <24 _.._,m_ nla na ;__m_ 24 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.75
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Sample# R _ha _nbﬁ u _b:h_uam ?:W _ STD % _ w_w._x_ msw.._:_ Duplicate — Average ﬁ RPD % _mu_. Rec _a_ Det r_a_._ CrtEmr #?:u_ Flags
VAPOR-TDU VOA #2
[S16T021654 142-82-5  [n-Heptane NGS 110 <16 <1.8 n/a nfal|  nfa n/a| 16 n/a|
S16T021854 10061-028 |trans-1,3-Dichloropropene NGS 100 <21 <21 nla na| nia n/al 21 nfal
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
¥ - Comment J - Estimated T - Tentatively Identified Compound

L - LLS Qutside Range

C.76



19 - Aug - 2016 11:05:53

cC.77

DSRHardcopyWOLImits 3.0.11b Page:22
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-EFF-BASE
Customer Sample ID: 16-06172-2-EFF-BASE
[sampie  ” - [A# Jcas# [Anatyte Junit | sou] Blank Result] Duplicate | Average | RPD % [Spk Rec %[ DetLimit] Cat Err %[Qual Flags
| VAPOR-TDU VOA #2
{s16T021655 [79-34-5 1,1,2 2-Tetrachloroethane NGS 100 <3.0 <3.0 nia n/a nfa n/a| 3.0 n/a
_9 6T021655 [78-00-5 1.,1,2-Trichloroethane NGS 100 <23 <23 nfa nfa nfa _._BH 23 nia
[s16T021655 75-34-3 1,1-Dichloroethane NGS a9 <1.7 <17 na n'a n/a nfal 1.7 nla
IS16T021655 [75-354 1,1-Dichloroethene NGS 93 <1.7 <1.7 nia nfa nfa n/a 1.7 n/a
IS16T021655 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <1.7 nia nfa nfa nia 1.7 n/a
1S16T021655 1542-75-6 1,3-Dichloropropene (Total) NGS 100 <18 <1.8 _e_m_ nfa nfa nfa - 18 n/a
5167021655 106-46-7 1,4-Dichlorobenzene NGS 100 <4.1 <4.1 n/al nla nfa nia 4.1 nfa
15167021655 123-91-1 1,4-Dioxane NGS 89 <20 <2.0 _...__m_ nia nfa Em_ 20 n/a
5167021655 71-36-3 1-Butanol NGS 110 <43 <4.3 nial nal  nia n/a| 43 nfa
|516T021655 111-70-6 1-Heptanol NGS 98 <9.1 <91 _du_ nfa nfa E.w_ 9.1 _ n/a
_m._ 67021655 71-23-8 1-Propanol NGS 100 <B.9 <8.9 Em_ nia nfa na 8.9 na
_m_ 6T021655 108-47-4 2,4-Dimethylpyridine NGS 110 4.1 <4.1 nia nla nfa nia| 4.1 nfa
[s16T021655 1708-29-8  |2,5-Dihydrofuran NGS 110 <2.2 <22 n/a nla nfa nla 22 n/a
W._ BTO21655 78-93-3 2-Butanons NGS 96, <31 =31 nfa nla nfa n/al 31 n'a
_w_ 6T021655 110-43-0 2-Heptanone NGS mm_ <26 <28 nfa nfa nfa nia 26 nfa
[s16T021855 {591-78-6  |2-Hexanone NGS 98} <25 <25 nia nal nfa nia| 25 nfa
[516T021655 [534-20.5 2-Methyilfuran NGS 96| <1.3 <1.3 nla nla nfa nia 1.3 nla
[5167021655 78-94-4 3-Buten-2-one NGS 93] <1.9 <1.9 n/a nla n/a n/a 1.9 nla
[s16T021655 106-354 _[3-Heptanone NGS 100] <2.7 <27 n/a na|l nha nia 27 n/a
5167021655 106-68-3  [3-Octanone NGS g9] <33 <3.3 nla na|l na n/a 33 nfa
[S16T021655 105-42-0 4-Methyl-2-hexanone NGS mm_ <286 <26 nla nia nfa nla 26 nfa
[S16T021655 108-10-1 4-Methyl-2-Pentanone NGS ._._o_ <22 <2.2 nfa nia nfa n/a 2.2 nia
5167021655 le7-84-1 Acetone NGS 86| <28 17 n/a wa|  nia n/a 28 n/a
[s16T021655 [r5-05-8 Acetonitrile NGS 100 <1.6 19 n/a nal nia n/a 16 nia
IS16T021655 log-86-2 |Acetophenone NGS ._oo_ <6.2 8.2 nfa nia nla nfa 6.2 nfalJ
IS16T021655 107-13-1 Acrylonitrile NGS ._oo_ <21 <21 nfa nla nla n/a 21 nfa
[S16T021655 107-18-6 Allyl Aleohol NGS 26| <23 <2.3 n/a nia nfa nia 23 n/a
[s16T021655 107-05-1 Allyl Chioride NGS s8] <25 <25 nia nia nfa nia 25 n/a
[s161021655 71432 Benzene NGS 110] <15 <1.5 nia na|  nfa nia 1.5 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination

Y - Comment J - Estimated T - Tentatively Identified Compound L -LLS Qutside Range
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Sample# R _.5 [easa _pa.__._.s [unit H s %] Ea__r_ Result] Duplicate M Average | RPD % [SpkRec %  Det Limit] cnt Env %Qual Flags
VAPOR-TDU VOA #2
[S16T021655 100-47-0 _ma_._no_._zq_m NGS 100 <42 <42 nfa nfa nfa nia 4.2 nfa
S16T021655 123-72-8 Butanal NGS 100 <3.0 <3.0 nfa nia nfa nia 3.0 nfa
S16T021655 109-74-0 Butanenitrile INGS 110, <21 <2.1 nfa nla nfa nia 2.1 nfa
S16T021655 56-23-5 Carbon tetrachloride NGS 100 <1.5 <15 n/a nal  nia n/a| 15  na
5167021655 108-80-7  |Chiorobenzene NGS 110 <25 <25 nia nal na n/al 2.5 nja
[s16T021855 75-00-3 Chloroethane NGS 110) <16 <16 nia nfal  nia nfa 1.6 nia
_m._ ETD21655 [67-66-3 Chiloroform NGS 100] <1.8 <1.8 nia nfa nia nfa 1.8 nfa
[516T021655 110-82-7  |Cyclohexane NGS 99 <1.4 <14 n/al nal  nfa nfa 14 nfa
_w._ 6TD21655 124-18-5 Decane NGS 100 <3.3 <33 _.._.m_ nfa nfa nfa 33 nfa
_m._ 6T021655 [B4-17-5 Ethanel NGS 100 38 96 nfa nia n/a nia 37 nfa(BJ
_m. 6T021655 141-78-6 Ethyl acetate NGS 28 <18 <1.8 nia nfa na nia 18 nla
_.m., 6T021655 100-41-4 Ethylbenzene NGS 110] <24 <24 nia nla nia nla 24 nla
qu 021655 110-00-9 Furan NGS 95 <1.6 <1.6 nfa n/a nla nia 1.6 nia
|s16T021655 110-54-3  [Hexane NGS 96 <13 <13 nia nla|  nfa nla 1.3 nla
*m_w._.om._mua 28-73-9 Hexanenitrile NGS 100 <2.6 <26 n/a nfa n/a nia 26 nla
_mn_m._dn 1655 126-98-7 Methacrylonitrile NGS 110] <1.8 2.1 n/a nfa nfa nfa 1.8 nfa
_w._m._dm._mmm 5-09-2 Methylene Ghloride NGS 100] <41 <4.1 nia nia nla nla 41 nfa
_m._ﬂ._um._mmm 1-20-3 Naphthalene NGS 110 <53 <53 nfa nia nia nla 5.3 nfa
_w._m.“.om._mmm lo-95-3 Nitrobenzene NGS 94 <4.7 <4.7 nia nla nfa nla 4.7 nia
S16T021655 110-59-8 Pentanenitrile NGS 110 <2.6 <26 nfa nia nfa nfa 26 nia
_w._ 67021655 107-12-0 Propanenitrile NGS 100 <18 <1.8 nfa nfa nfa nfa 1.8 nfa
16T021655 110-86-1 Pyridine NGS 100 <2.8 <28 nfa nfa nla nfal 28 nfall
IS16T021655 100-42-5 Styrene NGS 110 <27 <27 nial nia nla n/a 2.7 nfa
IS16T021655 127-18-4 Tetrachloroethene NGS 100 <1.8 140 n/a nfa nia nfal 1.8 nfa
IS16T021655 108-88-3 Toluene NGS 110 <2.2 3.8 nial nia nia n/al 2.2 nfa
[S16T021655 79-01-6 Trichloroethene NGS 100] <16 <1.6 nla nla n/a n/a 1.6 nfa
[516T021655 [75-69-4 Trichlorofluoromethane NGS 98 <1.9 <1.9 n/a nia nla nia 1.9 nla
[516T021655 10061-01-5 |cis-1,3-Dichloropropene NGS 100 <1.8 <1.8 nfa nfa nfa nia 1.8 nfa
[s16T021655 123-864  [n-Butyl acetate NGS 93 <2.4 <24 na n/a na nia 2.4 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.78
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Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-EFF-BASE
Customer Sample ID: 16-06172-2-EFF-BASE
sample¥ R |A# [cass [Analyte [unit | so%] Blank | Result| Duplicate | ~ Average | RPD % [Spk Rec %|  DetLimit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2

IS16T021655 142-82-5 n-Heptane NGS 110] <16 2.5 nfa nia nfa n/g| 186 nfalJ
[s16T021655 10061-02-6 |trans-1,3-Dichloropropene NGS 100| <2.1 <2.1 [ n/a n/a n/a| 2.1 nia

NA = Not Analyzed, ND = Not Detected

N - NMamed TIC Q - Qualitative E - Quiside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.79
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SDG Number:
Customer Sample ID: 16-06172-2-F1
Customer Sample ID: 16-06172-2-F1
_wua_...aa R [A# Jcas# _»33» |unit | stou] Blank]| nsc_; Duplicato |  Average | RPD % [Spk Rec %| DetLimit] Gnt Err %[Qual Flags
| VAPOR-TDU VOA #2
[s16T021656 79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 nla nal i n/a 3.0 n/a
[s16T021656 79-00-5 1,1,2-Trichloroethane NGS 100 <2.3 <23 nfa na| i n/a| 23 nfa
[s18T021856 75-34-3 1,1-Dichioroethane NGS 99| <1.7 <1.7 n/a va|  na nia| 1.7 n/a
W._ 67021656 75-35-4 1,1-Dichloroethene NGS 93 <1.7 <1.7 nia nfa nfa n/a 1.7 nfa
[516T021656 107-06-2  |1,2-Dichioroethane NGS 100 <1.7 <1.7 n/a nal  nia n/a| 1.7 n/a
[516T021856 542-756  |1,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 na nfa nfa nfa| 1.8 nia
ﬁm._.om._ 656 106-46-7 1,4-Dichlorobenzene INGS 100| <4.1 <41 na nfa nia nia 4.1 n/a
mm._m._. 021656 123-91-1 1,4-Dioxane NGS 99 <2.0 3.2 nia nfa nfa nfa 2.0 nfalJ
Mm._m._. 021656 71-36-3 1-Butanol NGS 110] <4.3 <4.3 nfa nfa nfa nfa 4.3 nia
Emﬂom._mwm 111-70-6 1-Heptanol NGS 98| <81 <9.1 nfa nfa nfa nfa| 9.1 n/a
mm._m,_dn._mm.m 71-23-8 1-Propanol NGS 100 <8.9 <8.9 nia nfa nfa nial 89 nfa
|s16T021656 108-47-4 2 4-Dimethylpyridine INGS 110 <4.1 <d,1 nfa nfa n/a nia| 41 nfa
15167021656 1708-29-8 2,5-Dihydrofuran NGS 110 <22 <22 n/a| nla nfa nfal 22 nfa
IS16T021656 8-93-3 2-Butanone NGS 96 <31 <3.1 n/a nfa nfa n/a 21 nfa
|516T021656 110-43-0 2-Heptanone NGS 98 <26 <26 n/a nfa nfa nla 26 nfa
_mum.am‘_amm wmw._.wm..m 2-Hexanone NGS 96 <2.5 <25 n/a nfa nfa nfa 25 nfa
_m._ BT021656 _mu&.mm.m 2-Methylfuran NGS 896 <1.3 <1.3 n/a nfa nfa n/a 1.3 nia
ls16T021656 [78-94-4 3-Buten-2-one NGS 93 <1.9 13 na nfa nfa nig| 19 nfa
I516T021656 106-35-4 3-Heptanone NGS 100 <27 <27 nfa nfa nfa nfa| 27 nfa
IS16T021656 106-68-3 3-Octanone [NGS 99 <33 <33 nfa nfa nfa nia 3.3 nfa
IS16T021656 105-42-0 4-Methyl-2-hexanone _zmm 98 <28 <26 na nfa nfa nfa 2.6 nla
S16T021656 108-10-1 4-Methyl-2-Pentanone InGs 110 <22 <22 nfa nfa nfa nia 22 nfa
[S16T021656 [67-64-1 Acetone NGS 86 <2.8] 1.8E+03 nla nfa n/a na 28 n/alE
_m._m._.om._mmm ?mbmb Acetonitrile NGS 100 <16 480 nla nfa nfa nfa 1.8 n/alE
[S16T021656 los-86-2 Acetophenone NGS 100 <B.2 <6.2 nia wa| nla nia 6.2 nia
S18T021656 107-13-1 Acrylonitrile NGS 100 <21 <2.1 nia nfa nfa n/al 241 nfa
S16T021656 107-18-6 Allyl Alcohol NGS 96 <23 <2.3 nia nfa nfa n/a| 23 n/a
S16T021656 107-05-1 |Allyl Chioride NGS R <2.5 <25 nia nfa n/a n/al 25 nfa
516T021656 71-43-2 Benzene NGS 110 <15 1.6 n/a na| wa nig| 1.5 n/ajJ
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Centamination

Y - Comment J - Eslimated T - Tentatively Identified Compound L - LLS Qutside Range
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Sampie# R |A¥ [cas# |Anaiyte |unit | so%] Blank|  Result| Duplicate | Average | RPD % |Spk Rec %|  DetLimit] Cnt Err %Qual Flags
VAPOR-TDU VOA #2
516T021656 100-47-0  |Benzonitrile NGS 100] <4.2 <4.2 nfa| nal nfa nja| 42 n/a|
5161021656 123-72-6 |Butanal NGS 100 <30 <3.0 n/a nal nia /| 3.0 n/a
[516T021656 108-74-0 Butanenitrile NGS 110 <2.1 <2.1 nfa nfa nfa _.:m— 2.1 na
IS16T021656 156-23-5 Carbon tetrachloride NGS 100 <1.5 <1.5 nia nfa nfa :.__u_ 1.5 nfa
S16T021656 108-90-7  [Chlorobenzene NGS 110 <25 <2.5 n/a n/a nfa nfa| 25 nfa
1516T021656 75-00-3 Chloroethane NGS 110 <1.6 <16 n/a nfa nfa _dm_ 1.6 nia
S16T021656 l67-66-3 Chloroform NGS 100 <1.8 4,1 nia nfa nfa n/a| 1.8 n/ajJ
516T021656 110-82-7 Cyclohexane NGS 99 <14 1.5 n/a nfa nfa _.._6_ 14 nfalJ
S16T021656 124-18-5 Decane NGS 100 <3.3 <3.3 nfa nfa nfa n/a 3.3 nia
[S16T021656 64-17-5 Ethanol NGS 100 38 200 n/a| nfa nfa nfa 3.7 n/a|B
_md 67021656 141-78-6 Ethyl acetate NGS 98 <1.8 <1.8 nfa nfa nfa nla 1.8 nla
{S16T021656 100-41-4 Ethylbenzene NGS 110 <24 <24 n/a nfa nfa n/a 24 nia
Is167021856 110009 [Furan NGS 95, <16 <1.6 n/a| nial i n/a) 18 nla
[s16T021856 110-54-3  [Hexane NGS 96 <13 <13 nla nal nia n/a 1.3 nla
|s16T021856 628-73-9 Hexanenitrile NGS 100| <26 <2.6 nfa nfa nia nfa 26 nfa
5167021656 126-98-7  |Methacrylonitrile NGS 110 <1.8 26 n/al nal  na n/al 1.8 nialJ
15167021656 175-09-2 Methylene Chloride NGS 100 <4.1 <4.1 n/a nfa n/a nfa| 4.1 n/a|
IS16T021656 wo 1-20-3 Maphthalene INGS 110| <563 <53 nfa nfa nfa nfa 53 n/a
5167021856 los-95.3 Nitrobenzene NGS 94 <4.7 <4.7 nla nfal  nia nla 4.7 n/a
16T021656 110-59-8 Pentanenitrile NGS 110 <28 <26 nfa nfa nia nia 28| n/a
|s16T021856 107-12-0  |Propanenitrile NGS 100 <1.8 22 nla nfa nia nia 1.8] nia
[816T021856 110-86-1  |Pyridine NGS 100 <2.8 <2.8 nfa nfa|  nia nla 2.8| n/alL
_m._ 6T021656 100-42-5 Styrene NGS 110] <27 <27 nia nfa nfa nia 27 n/a
(5167021656 127-18-4  [Tetrachloroethene NGS 100 <18 31 nla nfa nia nia 1.8 n/a
[s16T021856 108-88-3  [Toluene NGS 110 <2.2 <22 nia nfa nfa n/al 22 n/a
[s16T021856 79-01-6 Trichloroethene NGS 100 <1.6 <1.6 nia nfa nia n/al 16 nia
_mdﬂon_mmm 75-69-4 Trichlorofluoromethane NGS 98 <1.9 500 na nfa nia n___m_ 1.9 n/a|E
[516T021656 10061-01-5  |cis-1,3-Dichloropropene NGS 100 <18 <1.8 na nfa nfa n/a| 1.8 nla
[S16T021656 123-86-4 n-Butyl acetate NGS 93 <2.4 <24 nia nia nfa n/al 2.4 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
¥ - Commaent J - Estimated T - Tentatively ldentified Compound L - LLS Qutside Range

c.sl
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Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-F1

Customer Sample ID: 16-06172-2-F1

Cartridge Evaluation

Data Summary of All Results
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Sample¥ R [A¥ _n»m # H__.__._es ?_._; _ STD % m Bla =L Result T Duplicate _ Average _ RPD % _m_ux Rec a_ Det Limit] cot Err a_n_._... Flags
VAPOR-TDU VOA #2
IS16T021656 142-82-5 n-Heptane NGS 110 <1.6 <1.6 nfa nfa nfa :___m_ 16 nfa
IS16T021656 10061-02-6 |trans-1,3-Dichloroprapene NGS 100 <21 <21 nfa nfa nfa :___m_ 21 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound

L - LLS Qutside Range

C.82
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample 1D: 16-06172-2-G1
Customer Sample ID: 16-06172-2-G1
mwnau_on R [a4cas# T__niu Unit _ STD JL m_n.._.,_ wo«._:_ Duplicate _ Average _ RPD % _mva Rec .x._ Det Limit] Cnt Err %|Qual Flags
| VAPOR-TDU VOA #2
[s16T021857 79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 n/a| nia| nia nia| 3.0 nfa
[s16T021857 75-00-5 1,1,2-Trichloroethane NGS 100 <23 <23 nia| nfa|  nfa n/a| 23 n/a
[s16T021857 75-34-3 1,1-Dichloroethane NGS 99| <1.7 <1.7 n/a| nia| nfa nfa 1.7 nfa
[s16T021857 75-35-4 1,1-Dichloroethene NGS 83 <17 <1.7 n/al nia| na nla 1.7 nfa
_w._m.am__mmq 107-06-2 1,2-Dichloroethane NGS 100 <1.7 <1.7 n/a nia nfa n/a 1.7 nfa
[S16T021657 1542-75-6 1.3-Dichloropropene (Total) NGS 100 <18 <1.8 nla nfa nfa nia 1.8 nfa
[S16T021657 106-48-7 1,4-Dichlorobenzene NGS 100 <4.1 <4.1 nfa nia nia n/a| 4.1 nia
1S16T021657 123-911 1.4-Dioxane NGS 99| <2.0 6.0 nfa n/a nfa _._.a_ 20 nialJ
15167021657 71-36-3 1-Butanol NGS 110 <43 <4.3 nfa n/a n/a _.Ew_ 43 nfa
|s16T021657 111706 |1-Heptanol NGS 98 <9.1 <9.1 nfa na| nla nja| 9.1 n/a
[s16T021857 71-23-8 1-Propanol NGS 100 <8.9 <8.9 nfa nia| nia na| 89 nfa
_w., 6T021657 108-47-4 2,4-Dimethylpyridine NGS 110 <41 <4.1 nia nfa nfa nfa 4.1 nfa
_w..v 6TO21657 1708-28-8 2,5-Dihydrofuran NGS 110 <22 <22 n/a nfa nfa nfa 22 nfa
[s16T021657 768-93-3 2-Butanone NGS 95| ~3.1 <3.1 nfa n/a nfa n/a 3.1 nia
[s16T021657 110-43-0  [2-Heptanone NGS o8| <26 <28 n/a na|  wa n/a| 26 nfa
{s16T021657 591-78-8  |2-Hexanone NGS 96] <2.5 <2.5 n/a na| nia n/a| 25 n/a
fs16T021657 [534-22.5  |2-Methylfuran NGS 9% <1.3 <1.3 na nal nia n/af 1.3 n/a
16T021657 |78-94-4 3-Buten-2-one NGS 93 <19 <1.9 nia n/a nfa nfa 1.9 n/a
IS16T021657 106-354 3-Heptanone NGS 100 <27 <27 n/al n/a n/a nfa 27 nia
I516T021657 106-68-3 3-Octanone NGS 99 <3.3 <3.3 nfa n/a n/a nfaj 33 nla
S16T021657 105-42-0 4-Methyl-2-hexanone NGS 98 <286 <28 nfa nfa nfa nfa 286 n/a
16T021657 108-10-1 4-Methyl-2-Pentanone NGS 110 <2.2 <22 nfa nfa nfa nfa 2.2 nfa
[s16T021657 7641 |Acetone NGS 86 <28] 1.3E+03 nfa nal nia nfa 28 nia|E
S16T021657 _._.m.aw.m Acetonitrile NGS 100 <1.6 640 n'a nia n/a nfa 1.6 nfa|E
5167021657 |g8-86-2  |Acetophenone NGS 100) <6.2 <6.2 n/a nal  na naf 5.2 n/a
S16T021657 107-13-1 Acrylonitrile NGS 100 <21 <2.1 nfa nfa nia nta| 2.1 nia
IS16T021657 107-18-6 |Allyl Alcohol NGS 96| <2.3 <2.3 nfa nfa nfa n/a 23 n/a
IS16T0Z1657 107-05-1 Allyl Chloride NGS 99 <2.5 <2.5 nfaj nfa nfa nfa 2.5 nia
[S16T021657 71-43-2 Benzene NGS 110 <1.5 1.5 nfa| nfa nfa nfa 1.5 nfalJ
NA = Not Analyzed, ND = Not Detected
N - Mamed TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination

¥ - Comment J - Estimated T - Tentatively |dentified Compound L - LLS Qutside Range
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DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-G1
Customer Sample ID: 16-06172-2-G1
[sample# R _bu _nbw ¥ _b__a_ﬁb Unit _ STD % _ m_m_:._ noac_._ Duplicate _ Average _ RPD % [Spk Rec $_ Det _._33_ Cnt m«-ﬁ._n..._u_ Flags
VAPOR-TDU VOA #2
S16T021657 100-47-0  [Benzonitrile NGS 100] <4.2 <4.2 nla nfa] na na 4.2 nia
167021657 123728 [Butanal NGS 100] <3.0 4.9 n/a nal na n/a 3.0 n/alJ
[s16T021657 109-74-0  [Butanenitrile NGS 110] <21 <21 nia nal| na nfa 2.1 nla
|s16T021857 [s6-23-5 Carbon tetrachloride NGS 100| <1.5 <1.5 nfa na| i ne| 1.5 nfa
[s16T021657 108907 [Chlorobenzene NGS 110 <2.5 <2.5 nfa nfal nia naf 25 n/a
#u._a.Sm._ 657 75-00-3 Chloroethane NGS ._E_ <1.6 3id: na nia nfa .._._ﬂ_ 1.6 n/alJ
{516T021657 l67-66-3 Chioroform NGS 100| <1.8 4.6 nfa nfal  nia n/a| 18 nialJ
|s167021657 110-827  |Cyclohexane NGS 99 <14 1.8 nfa na|l  nia n/a| 1.4 nfalJ
|516T021657 124185 |Decane NGS 100 <33 <3.3 n/a nal nia n/a| 33 n/a
ﬁ_mﬂon._mmw p4-17-5 Ethanol NGS 100] 3.8 170 nia| nfa nfa n/a| 37 nfajB
Is16T021657 141-786  |Ethyl acetate NGS 98 <1.8 <1.8 n/a| nia| nfa nfa| 18 nfa
[s16T021657 100414 |Ethylbenzene NGS 110 <24 <24 n/al nfal nia nfa 2.4 nfa
ls16T021857 110-00-9  |Furan NGS 95 <1.6 <1.6 n/a| nia|  nfa nfa 1.6 nla
|s16T021657 110-54-3  |Hexane NGS 95 <13 <13 nial nia|  nia nla 13 n/a
[s16T021657 628739  |Hexanenitrile NGS 100 <2.6 <26 nfa nal i n/a| 26 nia
[s16T021657 126-98-7  |Methacrylonitrile NGS 110 <1.8 22 nfa nia| nia nfal 1.8 nialJ
[s16T021657 75-09-2 Methylene Chioride NGS 100 <4.1 <41 nla nial  nia nia| 4.1 nfa
Wﬂ. 021657 191-20-3 Maphthalene NGS 110 <53 <53 nfa nia nfa nfal 53 nfa
[s16T021657 [98-95-3 Mitrobenzene NGS 9% <d.7 <4.7 nfa na|l i n/a| 47 nfa
_m|._m._. 021657 110-59-8 Pentanenitrile NGS 110 <26 <26 n/a nfa nia nla 28 n/a
Is16T021657 107-12-0 Propanenitrile NGS 100 <1.8 1 nfa nfa nfa nia 18 nfa
516T021657 110-86-1  |Pyridine NGS 100 <2.8 <28 n/a nia| nfa nfa 2.8 n/aL
S16T021657 100-42-5  |Styrene NGS 110] <27 <27 nfa na| nia n/a 27 nfa
S16T021657 127-184  |Tetrachloroethene NGS 100 <1.8 14 nla na| nia n/a 1.8 n/a
[S16T021657 108-88-3 Toluene NGS 110| <2.2 <2.2 nia nfa nia nia 22 n/a
15167021857 79-01-6 Trichloroethene NGS 100| <16 <16 nfa nfa| nfa nfa 1.6 n/a
[s16T021857 75-69-4 Trichlorofluoromethane NGS 98 <1.9 400 n/a nal  nfa n/a| 19 nfa
[s16T021857 10061-01-5 |cis-1,3-Dichloropropene NGS 100 <1.8 <18 na| wal na n/a| 18 n/a
[s16T021657 123-86-4  |n-Bulyl acetate NGS 93 <24 <24 n/al na|  nla n/a| 24 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
¥ - Comment J - Eslimated T - Tentatively Identified Compound L - LLS Outside Range

C.84
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Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-G1
Customer Sample ID: 16-06172-2-G1

_m.;u_.a R [a# _9.5 # _E_e_ﬁa _c_._: _ sTo % Blank zonnm._ Duplicate | ~ Average [ RPD % [Spk Rec x_ Det Limit] Cnt Err %[Qual Flags

| VAPOR-TDU VOA #2

[s16T021657 142-82-5  |n-Heptane NGS 110 <16 <16 nia nfa| nfa n/a| 16 n/a

_mi 6T021657 10061-02-6 |trans-1,3-Dichloropropene NGS 100 <21 <21 nia nfa nfa __.___m_| 21 am_

NA = Not Analyzed, ND = Mot Detected

N - Named TIC Q - Quaiitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated

T - Tentatively Identified Compound

L - LLS Outside Range

C.85
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Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-H1
Customer Sample ID: 16-06172-2-H1

Cartridge Evaluation
Data Summary of All Results

Page: 31

[sample# R ___5 mnsm # _.e_uq.z_ _c.._m. _ STD % H wﬁ“_*m _Su:___ Duplicate | Average _ RPD % _mnx Rec 3_ Det Limit] Gnt Err x_n_;_ Flags
VAPOR-TDU VOA #2
5167021658 [79-34-5 1,1,2,2-Tetrachloroethane NGS 100) <3.0 <3.0 na nfa nia nial - 3.0 n/a
IS16TO21658 79-00-5 1,1,2-Trichloroethane INGS 100 <23 <23 nfa nfa nfa :mu_ 23 nfa
|S16T021658 75-34-3 1,1-Dichloroethane NGS 99 <1.7 <17 na nfa nfa n/a 1.7 nia
516T021658 75-35-4 1,1-Dichloroethene NGS 93| <1.7 <1.7 nia nfa nia nla 1.7 nia
[S16T021658 107-06-2 1,2-Dichloroethane NGS 100 <17 <1.7 n/a nfa nia n/a 17 nfa
IS16T021658 542-75-6 1,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 n/a| nfa nla nla 18 nla
[S16T021658 106-46-7 1,4-Dichlorobenzena NGS 100 <4.1 <41 n/a nfa nia nia 4.1 nia
_m._o._dm._mmm 123-91-1 1,4-Dioxane NGS 98 <2.0 4.3 n/a nfa nia nia 2.0 n/alJ
_m._m.aﬁ 658 71-36-3 1-Butanol NGS 110 <4.3 250 nfa nfa nfa :_.m— 4.3 n/a
_.m._m._.ow._ 658 111-70-6 1-Heptanol NGS 98 <91 <81 nfa nfa nfa Em_ 91 nla
mw.'m.:un._ 658 71-23-8 1-Propancl NGS 100 <8.9 69 nfa nfa nfa nfa 89 nfa
mm‘_ 6T021658 108-47-4 2.4-Dimethylpyriding NGS 110 <41 <41 nfa nfa nfa nfa| 4.1 nfa
nw._ 6T021658 1708-29-8 2,5-Dihydrofuran NGS 110 <22 <22 nfa nfa nfa nfa 22 wa
[s16T021658 78-93-3 2-Butanone NGS 96 <3.1 180 nia nal  nia nfal X nla
IsteT021658 110-43-0 [2-Heptanone NGS 98 <2.6 56 na| nal  na n/a 26 n/alJ
—m._m._.ofmmm [591-78-6 2-Hexanone NGS 96 <25 10 nia nfa nfa nfa 25 nfajJ
[516T021656 |s34-225  |2-Methylfuran NGS 96 <13 <1.3 n/a nal nia nia 1.3 nfa
|s16T021658 [78-94-4 3-Buten-2-one NGS 93 <19 7.3 nia n/a nfa n/a 19 n/alJ
IS16T021658 106-35-4 3-Heptanone NGS 100| <27 33 nfa nfa nfa nla 27 nla
I516T021658 106-68-3 3-Octanone NGS 99, <33 <33 nla nfa nfa nia 33 n/a
S16T021658 105-42-0 4-Methyl-2-hexanone NGS 98 <26 <26 nfa nfa n'a nfa 26 nfa
IS16T021658 108-10-1 4-Methyl-2-Pentanone NGS 110] <22 <22 nla nfa nfa nfa 22 nfa
IS16T021658 [67-64-1 Acetone NGS 86 <28| 2BE+03 nfa nla nfa n/a 28 nfalEY
IS16T021658 75-05-8 Acetonitrile NGS 100] <16 780 nfa nia nfa :__m_ 1.6 nfa|E
15167021658 198-86-2 Acetophenone NGS 100 <6.2 6.3 nfa na|l ofa n/al 6.2 n/alJ
Eﬁm 1658 107-13-1 Acrylonitrile NGS 100| <21 <21 nfa nla nfa _._H.m_ 21 nfa
_m._ 8T021658 107-18-6 Allyl Alcohol NGS 98 <2.3 <2.3 nia n/a nfa na 2.3 nfa
[s18T021658 107-05-1  |Allyl Chiloride NGS 99 <25 <25 n/a nal o na| 25 n/a
[g16T021658 71432 Benzene NGS 110 <15 6.5 n/a| na|  wa n/a| 1.5 nfajJ
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.86
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Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-H1
Customer Sample ID: 16-06172-2-H1

_wnau_ou R _k _n__ﬁ # ?__.ae. Junit _ 9.3._ m_w.;_ xs__:_ Duplicate |  Average | RPD % [Spk Rec %|  DetLimit] Cnt Err %|Qual Flags
|  VAPOR-TDU VOA #2
[S16T021658 100-47-0  [Benzonitrile NGS 100 <4.2 <4.2 n/a| nfa| i nia 4.2 nia
[s16T021658 123-726  [Butanal NGS 100 <3.0 17 nfa| nal nfa nfal 3.0 nfa
[s16T021658 109-74-0 Butanenitrile NGS 110 <21 26 nia nfa nia n/a| 21 nfa
[5167021658 156-23-5 Carbon tetrachloride NGS 100] <1.5 <1.5 nla nfa nfa nla 1.5 na

167021658 108-90-7 Chlorobenzene INGS 10| <25 <25 nfa nfa nfa nia 25 nia
IS16T021658 [75-00-3 Chloroethane INGS 110| <1.8 1.8 nia nfa nia nla 16 nfajJ
IS16T021658 167-66-3 Chloroform NGS 100] <1.8 47 nia nfa nfa nfa 1.8 walJ
|816T021858 110-82-7 Cyclohexane NGS 99| <14 <14 na nfa nfa nfa 1.4 na
[516T021658 124-18-5  |Decane NGS 100 <3.3 <33 n/a na| i na| 33 nia
W._m._dm._mmm 17-5 Ethanol NGS 100 38 210 n/a nia nia WE] 37 n/alB
[s16T021858 141-78-6 Ethyl acetate NGS ag <1.8 <18 n/a nfa nia nia 1.8 n/a
[s16T021858 100-41-4 Ethylbenzene NGS 110 <24 <2.4 n/a n/a n/a n/a| 24 nla
[s16T021658 110-00-9 Furan NGS 95 <16 <16 nla nfa nfa nfal 16 nla
_m.-m._dn_mmm 110-54-3 Hexane NG 96 <1.3 28 nia nfa nia ....___m_ 1.3 nla
_w._m._.om._ 658 528-73-9 Hexanenitrile NGS 100 <26 <28 nia nia nfa _.....m_ 26 nla
_m._wqcﬁmmm 126-98-7 Methacrylonitrile NGS 110 <1.8 3.8 :.__m_ nfa nia _.._S_ 1.8 nialJ
[5167021658 [75-09-2 Methylene Chloride NGS 100 <4.1 <4.1 n/a| nial  nla n/al 4.1 nfa
[s16T021658 91-20-3 Naphthalene NGS 110 <5.3 <53 nia n/a nfa n/a 5.3 n/a
|s16T021658 98-95-3 Nitrobenzene NGS 94 <4.7 <47 nla n/a nla nia 47 nla
[s16T021658 110-59-8 Pentanenitrile NGS 110) <26 45 nla n/a n/a nla 26 n/alJ
_m." 6T021658 107-12-0 Propanenitrile NGS 100| <1.8 30 nla nfa nla nia 18 nla
[s16To21658 110-88-1  [Pyridine NGS 100) <2.8 15 n/a nia nla nla 28 nlalL
[s16T021658 100-42-5 Styrene NGS 110 <27 <27 na nia n/a nla 27 nia
_w._ 6T021658 127-18-4 Tetrachloroethene NGS 100 <1.8 18 nla nla nfa p__m_ 1.8 nfa
|s16T021658 108-88-3  [Toluene NGS 110 <2.2 4.0 [ na|  na n/a| 22 n/alJ
S16T021656 79-01-6 Trichioroethene NGS 100 <1.6 <1.6 nfa n/a nia _.___.m_ 18 nia
IS16T021656 [75-69-4 Trichlorofluoromethane NGS 98 <1.9 430 nfa nal na nfa| 1.9] nalE
15167021658 10061-01-5 |cis-1,3-Dichloropropene NGS 100] <1.8 <1.8 nfa nal| nia nfal 18]
[516T021658 123-86-4  |n-Bulyl acetate NGS 93 <2.4 <2.4 n/a na|  na n/a 2.4 nfa

NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Commeant J - Estimated T - Tentatively Identified Compound

L - LLS Qutside Range

c.87
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Customer Sample ID: 16-06172-2-H1

Cartridge Evaluation

Data Summary of All Results
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Sample# R _.5 _o__ﬁa |Analyte Unit | so%] Blank Result| Duplicate | Average | RPD % [Spk Rec 3_ Det Limit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
5167021658 142-82-5  |n-Heptane NGS 110 <1.6 100 n/a na|l  nfa nfa 16 n/a
I516T021658 10061-02-8 __..m.._m..__ 3-Dichloropropene NGS 100 <2.1 <21 _.z.m_ nfa nfa nfa 241 nfa
NA = Not Analyzed, ND = Mot Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.88
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-H2
Customer Sample ID: 16-06172-2-H2
[sample#t R | A# [cas# |Analyte Unit | sou] Blank| — Result| Duplicate | Avarage | RPD % [Spk Rec %[  Det Limit] Gnt Erv %|Qual Flags
VAPOR-TDU VOA #2
167021659 79-34-5 1,1,2,2-Tetrachlarcethane NGS 100) <3.0 <3.0 nia nfal  nia nfaf 3.0 n/a

_m.,mq 021659 79-00-5 1,1,2-Trichloroethane NGS 100) <2.3 <2.3 nia nfa nfa n/a| 2.3 nia
|s16T021859 75-34-3 1,1-Dichlorcethane NGS 99 <17 <1.7 nla na| na n/a| 1.7 n/a
[s16T021659 75-35-4 1,1-Dichloroethene NGS 93 <1.7 <1.7 n/a nfal  na n/a| 1.7 nfa
?43 021659 107-06-2 1,2-Dichloroathane NGS 100 <1.7 <1.7 nia n/a nla aﬁ_ 17 nfa
[516T021659 542-756  |1,3-Dichloropropene (Total) NGS 100 <1.8 <1.8 nia nal na n/a| 1.8 nfa

5167021659 106-46-7 1,4-Dichlorobenzene NGS 100] <4.1 <4.1 nia nia nia n/a 41 nla

S16T021659 123-91-1  |1,4-Dioxane NGS 99 <2.0 2.1 nfa| nia n/a nfa 2.0 nfalJ
5167021659 71-36-3 1-Butanol NGS 110] <43 <4.3 n/a| nfa| nla nfa 4.3 nfa
5167021659 111-706  [1-Heptanal NGS 98 <9.1 <9.1 n/al nia n/a nfa 9.1 nla
[S16T021659 71-23-8 1-Propanol NGS 100] <8.9 <8.9 n/al nial  nia nfa 8.9 nfa

516T021659 108-47-4  |2,4-Dimethylpyridine NGS 110 <4.1 <4.1 n/a nial  nia nia 4.1 nla
5167021659 1708-29-8  |2,5-Dihydrofuran NGS 110 <22 <22 n/a nial nia n/a 2.2 nfa
IS16TD21659 78-93-3 2-Butanone NGS a8 <31 <31 nla nia nfa nla 3.1 nfa
[s16T021659 110430 [2-Heptanone NGS g <26 <28 nfa nia nfa nia 26 nfa

[S16T021659 1591-78-6 2-Hexanone NGS 96 <25 <25 nia nia nfa ffa| 25 nla

IS16T021659 1534-22-5 2-Methylfuran NGS 96 <1.3 <1.3 nfa nla nfa nia 1.3 nia

S 167021659 78-94-4 3-Buten-2-one NGS 93 <19 14 na n/a nia n/a 19 nfa

[S16T021659 106-35-4 3-Heptanone NGS 100 <27 <27 nfa nfa nfa nla 27 nla

S16T021659 106-68-3  |3-Octanone NGS 99 <3.3 <33 nla nfa nia nfa 3.3 nfa
[516T021659 105-42-0 4-Methyl-2-hexanone NGS a8 <286 <286 nla nfa nla nla 26 nla
[s16T021859 108-10-1  |4-Methyl-2-Pentanone NGS 110 <2.2 <22 nia nfal  na na| 2.2 n/a
_w._m._. 021659 67-64-1 (Acetone 86 <2.8| 1.8E+03 nla nfa nfa _.._.m_ 2.8 n/a|E
{s16T021659 75-05-8 Acetonitrile 100] <16 620 nfa nfa nfa n/a 1.6 n/alE
[s16T021859 los-85-2 Acetophenone 100 <6.2 <6.2 n/a| nfal| nfa n/al 6.2 nfa
|s16T021659 107-13-1  |Acrylonitrile 100| <2.1 <21 n/al nfal nla n/al 2.1 nia
[516T021859 107-18-6 |Allyl Alcohol 96 <23 <23 niaf wal na n/a 23 n/a
[s18T021859 107-05-1  |Allyl Chloride 99 <25 <25 n/al na| na nfa 25 nla
[s16T021859 71-43-2 |Benzene 110 <15 1.8 n/al nfa| nia nfa 1.5 nfalJ

INA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination

Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range
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Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-H2

Customer Sample ID: 16-06172-2-H2

Cartridge Evaluation

Data Summary of All Resuits

Page: 35

Sample# R m A# _nb.w # _>=a_.§o —m._s _ STD % _ EE_._L meu.._=— Duplicate | Average _ RPD % —wnx Rec R._ Det Limit] Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
IS16T021659 100-47-0 _wm_._NGn::._w NG3 100/ <42 <42 nfa nia nfa Em_ 4.2 nfa
[s16T021859 123728 |Butanal NGS 100 <3.0 <3.0 nfa nia| nfa n/a| 3.0 nfa
|s16T021859 109-74-0  |Butanenitrile NGS 110 <2.1 <21 n/a na|  nfa nia 2.1 n/a
[516T021659 |56-23-5 Carbon tetrachloride NGS 100 <1.5 <1.5 nia nlal  nia n/a| 15 nfa
167021659 108-80-7 Chlorobenzene NGS 110 <25 <2.5 nfa nfa nfa _..___m_ 25 nfa
5167021659 75-00-3 [Chloroethane NGS 110| <15 1.8 nia nfa nia _._‘.m_ 16 nfajJ
516T021659 57-66-3 Chioroform NGS 100 <1.8 a7 na nia nfa _.____m_ 18 nfald
5167021659 110-82-7 Cyclohexane NGS 99| <14 <1.4 nfa nia nia nfal 1.4 nfa
5167021659 124-18-5  |Decane NGS 100 <3.3 <33 n/a na| nfa n/a 33 nfa
IS16T021658 54-17-5 Ethanol NGS 100 3.8 180 nfa nia nia :___m_ 37 nfajlB
IS16T021658 141-768-6 Ethyl acetate NGS 98 <1.8 <1.8 nfa nfa nia nial ._.m._ nia
1516 T021659 100-41-4 Ethylbenzene NGS 110 <24 <24 nfa nfa nfa nfa M,L nia
wm._m._dm‘_ 659 110-00-9 Furan NGS 95 <16 <16 nfa nfa nfa nfa 1 .m_ nia
|s16T021650 110-54-3 Hexane NGS 96 <13 <13 wa nfa nfa nla 1.3 n/a
IS16T021659 628-73-9 Hexanenitrile NGS 100| <26 <286 nfa nfa nia nia 28 n/a
15167021659 126-98-7 Methacrylonitrile NGS 110| <1.8 <1.8 n/a nfa nia n/a 1.8 n/a
IS16T021659 75-08-2 Methylene Chloride INGS 100 <41 <41 nfa nfa nia _..___m_. a1 nfa
IS16T021659 91-20-3 Naphthalene NGS 110 <53 <53 nfa nfa nfa _....m_ 5.3 nla
mm._a.amammw |98-95-3 Nitrobenzene NGS 94 <47 <47 nia nfa nfa nfa AT nia
[s16T021850 110-598  [Pentanenitrile NGS 110) 26 <26 n/a na|  nfa n/a 26] o
|s16T021859 107-120  [Propanenitrile NGS 100 <18 22 nia nfa nia n/a 1.8 nia
|S16T021859 110-86-1 Pyridine NGS 1004 <28 <28 nla nfa nfa nfa 28| n/alL
IS16T021659 100-42-5 Styrene NGS 110| <27 <27 nia nfa nia nfa 27 nfa
IS16T021658 127-18-4 Tetrachloroethene NGS 100 <18 12 nla nfa nia n/a| 1.8 nfalJ
S16T0216859 108-88-3 Toluene NGS 110 <22 <22 n/a nfa nfa ..,___m— 22 n/a
16T0O216859 79-01-6 Trichloroethene NGS 100 <16 <1.6 n/a| nfa nfa E.m_ 1.6 nfa
_Em._.om.“mmw 75-69-4 Trichlorofluoromethane NGS 98 <1.9 440 nfal nfa nla _.._S_ 1.9 nfa|E
[s16T021659 10061-01-5 _|cis-1,3-Dichlorapropene NGS 100] <18 <18 nia wa| nfa n/a| 18 n/a
W._m._.om._mvw 123-86-4 |n-Butyl acetate NGS 93 <2.4 <2.4 ;.i nfa nfa _.._ﬂ_ 2.4 nfa
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

C.90
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Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-H2
Customer Sample ID: 16-06172-2-H2

Cartridge Evaluation

Data Summary of All Results

Page: 36

sample# R ___5 _n.pw # —ban:am __.._._: M STD % _ Blank xem_.__; Duplicate — Average ﬁ RPD % _m_u_, Rec %|  DetLimit] Cnt Err %[Qual Flags
VAPOR-TDU VIOA #2
5167021659 142-82-5  |n-Heplane NGS 10| <16 <16 n/al nfa| nia n/a| 1.6 n/a
15167021659 10061-02-6  |trans-1,3-Dichloropropene NGS 100| <21 <21 :___m— nfa n/a _._E.— 21 nia
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

Ca1
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DSRHardcopyWOLimits 3.0.11b Pege: 37
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-IN-BASE
Customer Sample ID: 16-06172-2-IN-BASE

Tazz R _.5 “95 # _pa_a_.s _ca. _ STD % _ Blank m.a:_._ E_u__.ﬁs_ Average _ RPD % _mu_. Rec 3_ Det _._a:_ Gnt Err %|Qual Flags
| VAPOR-TDU VOA #2

[s16T021860 [79-34-5 1,1,2,2-Tetrachloroethane NGS 100 <3.0 <3.0 na nfa nia nia 3.0 nfa
|s16T021660 79-00-5 1,1,2-Trichloroethane NGS 100] <23 <23 n/a na| nfa n/a 23 n/a
—m._ 67021660 75-34-3 1,1-Dichloroethane INGS 99 <17 <1.7 nia nfa nfa nfa 1.7 n/a
5167021860 75-35-4 1,1-Dichlaroethene NGS 93 <17 <17 n/a| nal na n/a 17 n/a
_w_ 6T021660 107-06-2 1,2-Dichloroethane NGS 100 <17 <17 _e_m_ nfa nfa Em_ 1.7 nla
_mmdun._mmc {542-75-6 1,3-Dichloropropene (Total) NGS 100 <18 <1.8 nfa nfa nfa _dm_ 18 nfa
[s16T021660 106467 |1.4-Dichlorobenzene NGS 100) <4.1 <d.1 nja nal  na n/a| [X] nia
[s16T021860 123-91-1  |1,4-Dioxane NGS 99 <2.0 2.3 n/a nfa|  nfa n/a 20 nfafJ
[s16T021660 [71-36-3 1-Butanol NGS 110 <4.3 5.6 nia nfa nfa n/al 43 nfald
[s16T021660 111-706  |1-Heptanol NGS 98] <91 <9.1 nia na|  nfa nia 9.1 nla
15167021860 71-23-8 1-Propanol NGS 100 <B.8 <89 n/a n'a nfa nfa 89 nfa
IS16T021660 108-47-4 2,4-Dimethylpyridine NGS 110 <4.1 <41 nfa nfa nfa nfa 4.1 nfa
S16T021660 1708-29-8  |2,5-Dihydrofuran NGS 110 <2.2 <22 nfa nfa nfa n/a 22 nla
IS16TO21660 [78-93-3 2-Bulanone NGS 96 <31 3.4 nfa n'a nfa nia a1 nfalJ
|S16T021660 110-43-0 2-Heptanone NGS a8 <26 28 nfa nfa nfa nia 26 nfald
IS16T021660 1591-78-6 2-Hexanone NGS 96 <25 <25 n/aj nfa nfa nia 25 nia
S16T021660 |534-22-5 2-Methylfuran NGS 96 <1.3 <1.3 nia nfa nfa nia 1.3 nfa
IS16T021660 78-94-4 3-Buten-2-one NGS 93 <18 <19 n/a nfa nfa nfa 1.9 nfa
5167021660 106-35-4 3-Heplanone NGS 100 <27 <27 nia E] nfa n/a 27 n/a
S16T021660 106-68-3 3-Octanone NGS 99 <33 <33 nla nfa nfa nfa 33 n/a
[S16T021660 105-42-0 4-Methyl-2-hexanone NGS 98 <28 <26 nla nfa nfa nla 26 nia
(5167021660 108-10-1 4-Methyl-2-Pentanone NGS 110 <22 <22 nla nfa nfa nfal 22 nfa
S16TO21660 67-64-1 Acetone NGS 85 <28 37 nfa nfa nfa nfa 28 nia
S16T021660 75-05-8 Acetonitrile NGS 100] <18 29 nfa nla nfa :__m_ 16 nfa
1516 T021660 8-86-2 Acetophenone NGS 100 <562 8.1 :___m_ nfa nfa 3___m_ 6.2 nfalJd
[S16T021680 107-13-1 Acrylonitrile NGS 100 <21 <21 :_B_ nia nfa nfa 21 nfa
IS16T021660 107-18-6 Allyl Alcahol NGS 96 <23 <2.3 n/al nia nla nia 2.3 n/a
IS16T021660 107-05-1 Allyl Chloride NGS 99 <2.5 <2.5 n/a| nla nfa nfa 25 nla
516T021660 [71-43-2 Benzene NGS 110 <1.5 <1.5 nial nal nfa n/a - 1.5 n/a

MNA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination

Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Oulside Range
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Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-IN-BASE
Customer Sample ID: 16-06172-2-IN-BASE

Cartridge Evaluation
Data Summary of All Results

Page: 38

[sample R [A# [casa [Anaiyte [Unit | stox%| Blank|  Result] Duplicate | ~Average | RPD % [Spk Rec %] Det Limi| Gt Err %[Qual Flags
|  VAPOR-TDU VOA#2
[516T021660 100-47-0  [Benzonitrile NGS 100 <4.2 <4.2 n/a nal nfa n/a| 4.2 nfa
[s16T021660 123-72-8  |Butanal NGS 100 <3.0 <3.0 n/al na| na n/a 3.0 nfa
ﬁmﬂ 6T021660 109-74-0 Butanenitrile NGS 110 <2.1 <21 nia nla n/a niaj 21 n/a
[516T021660 58-23-5 Carbon tetrachloride NGS 100 <1.5 <1.5 n/a na| na n/a 1.5 nfa
_9 6T021660 108-90-7 Chlorobenzene NGS 110 <2.5 <2.5 nfa nia nla nfa 2.5 nia
Hm._ 6TD21860 75-00-2 Chioroethane NGS 110 <1.6 <1.6 nia nia nia n/aj 16 nfa
|s16T021660 [o7-66-3 Chloroform NGS 100 <1.8 <1.8 n/a na| na n/a 1.8 n/a
mm._ 6T021860 110-82-7 Cyclohexane NGS 99| <14 <1.4 nia nfa n/a n/a 1.4 nfa
*m._ 67021660 124-18-5 Decane NGS 100 <3.3 6.2 nfa n/a na n/a 33 nfa
_m._ 61021660 [64-17-5 Ethanol NGS 100 3.8 20 nfa nfa nia n/a 3.7 nfajBJ
_mAw.ﬂom__mm.o 141-78-6 Ethyl acetate NGS 98 <1.8 <1.8 nia n/a nia nia 1.8 nfa
_03._.8 1660 100-41-4 Ethylbenzene NGS 110] <24 <24 n/a nia nia n/a 2.4 n/a
|s16T021860 110009 [Furan NGS 95 <1.6 <1.6 nja nal i n/a 16 n/a
|s16T021660 110-54-3  [Hexane NGS 96, <13 <13 n/a nal  nia n/a 13 nla
_m__m.an._mg 28-73-9 Hexanenilrile NGS 100 <26 <26 nia nia nia nfa 2.6 nia
_w._ 67021660 126-98-7 Methacrylonitrile NGS 110 <18 20 nla n/a nla nfaf 18 n/a
—m__m._dm._mmc [75-09-2 Methylene Chloride NGS 100| <4.1 <4.1 nla nia n/a _.._,u_ 4.1 n/a
[s16T021660 lo1-20-3 Naphthalene NGS 110 <53 <53 n/a na| s n/a 53 néa
516T021660 |os-s5-3 Nitrobenzene NGS 94 <4.7 56 n/a nal  na nia 4.7 nfafJ
S16T021660 110-59-8 Pentanenitrile NGS 110 <26 <26 nia na nia _.a.w_ 28 nfa
S16T021660 107-12-0 Propanenitrile NGS 100 <18 <1.8 nia nfa na nfal 1.8 nfa
5167021660 110-86-1 Pyridine NGS 100 <2.8 13 n/a nla nla n/al 2.8 nfafl
_m._ B6T021660 100-42-5 Styrene NGS 110 <27 <27 nfa nla nia niaj 27 nia
_m._m#on._mm_u 127-18-4 Tetrachloroethene NGS 100 <1.8 86 nia nla nia nia 1.8 nfa|jJ
[s16T021660 108-88-3 Toluene NGS 110 <22 6.9 nfa nia nfa nfa 2.2 nia
[516T021660 79-01-6 Trichloroethene NGS 100 <1.6 <16 n/a na|  na n/a 1.6 nfa
[s16T021660 75-69-4 Trichlorofluoromethane NGS 98 <1.9 6.3 nfa n/a nia n/a 1.9 nia
IS16T021660 10061-01-5  |cis-1,3-Dichloropropene NGS. 100 <18 <1.8 nfa nfa nla nla 1.8 nfa
S16T021660 123-85-4 n-Butyl acetate NGS 93 <2.4 <2.4 nfa n/a n/a n/a 2.4 nfa|
NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.93
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID; 16-06172-2-IN-BASE
Customer Sample ID: 16-06172-2-IN-BASE

_w:_.u_% R [A#cas# [anatyte __._..w_ | sou] Blank xm:_ﬁ_ Duplicate [ Average [ RPD % |spkRec %[ Det Limit] Gnt Err %|Qual Flags
| VAPOR-TDU VOA #2

*m._ BT021860 142-82-5 n-Heptane NGS 110 <1.6 38 E.m_ nfa nfa nfa 16 nfalJ
ngm.—nm.rmmo 10061-02-6 |trans-1,3-Dichloropropene NGS 100 =21 <21 Em_ nla nfa nia 2.1 nia

NA = Not Analyzed, ND = Not Detected

N - Mamed TIC Q - Qualitative E - Quiside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.94
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Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-A1
Customer Sample ID: 16-06172-2-A1

Retention Time
Sample# R AR QC Type _>_.E_§ CAS No. — (Minutes) Unit _ Result Qual Flags
VAPOR-TDU VOA #2

S16T021648 lAcetic acid, anhydride with fo 2258-42-6 11.78 NGS 401 INT
S16TD21648 1-Propen-2-ol, formate 32976-00-0 14.09 NGS 30|JINT
5167021648 Pentanal 110-62-3 14.32 NGS 40| JNT
S16T0216848 Nitric oxide 10102-43-9 14.77 NGS 3.6E+03|JINT
IS16T021648 Formamide [75-12-7 14.86 NGS 45| JNT
IS16TD21648 Hexanal [66-25-1 16.69 NGS 60| JINT
S16T021648 [Cyclotetrasiloxane, octamethyl _.mmm.mm..n 20.19 NGS 260|JNT
S16T021648 Dodecane _:Mk_u-u 22.78 NGS 160 JNT
S16T021648 Decane, 2,4,6-trimethyl- 162108-27-4 2292 NGS 57| JNT
S16T021648 2,6-Dimethyldecane 13150-81-7 23.66 NGS 120 JNT
S16T021848 Octane, 4-ethyl- 15869-86-0 23.76 NGS B5|JNT
S16T021648 Unknown-1 24,07 NGS 260|JT
S16T021648 Undecane, 2,6-dimethyl- 17301-23-4 2511 NGS S8JNT
[s16T021848 Carbamic acid, butylmethyl-, p 644-61-0 25.68 NGS 47[JNT
S16T021648 1,2-Benzisothiazole 272-16-2 26.18 NGS 38|JNT
IS16T021648 Undecane, 2-methyl- 7045-71-8 26.30 NGS 85|JNT
S16T021648 1,2,3,4,5-Cyclopentanepentol _mm..ﬁm.mm.w 26.49 NGS T4|JINT
[816T021848 Decane, 2,6, B-trimethyl- Wm 108-26-3 26.88 NGS 48] UNT

Qﬁ o
gliafil
NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Quiside Range

C.95
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Cartridae Evaluation
Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-A2
Customer Sample ID: 16-06172-2-A2

Retention Time
hwn:.n_au R _ h*— Qc Type \_.E.EEE CAS No. (Minutes) Unit _ Result Qual Flags
VAPOR-TDU VIOA #2

1516T021649 Cyclotetrasiloxane, octamethyl l556-67-2 20,20 NGS 320|JINT

16T021649 Dodecane 112-40-3 22.78 NGS T40[JNT
_m‘_m.._.om._mnw Decane, 2,4,6-trimethyl- 52108-27-4 2292 NGS 55| INT
S16T021649 2,6-Dimethyldecane 13150-81-7 23.66 NGS B9|JNT
S516T021649 [Octane, 4-ethyl- 15869-86-0 23.76 NGS 0| JNT
IS16T021649 Unknown-1 24.05 NGS 270(JT
_w._mﬂom*m.—@ Undecane, 2,6-dimethyl- 17301-234 25,10 NGS B3|JNT
_m.._mqofmbm 1,2-Benzisothiazole 272-16-2 26.16 NGS 160 JNT
_m._m._.om._mbw Undecane, 2-methyl- [7045-71-8 26.26 NGS 66| JNT
_,wam._.om._a._m Decane, 2.6,8-trimethyl- 62108-26-3 26.83 NGS 31|JNT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.96
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Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-B1
Customer Sample ID: 16-06172-2-B1

Retention Time
Sample# R _ A% _ Qc Type _»_._.:.s CAS No. (Minutes) _ Unit ‘ Result Qual Flags
VAPOR-TDU VOA #2

5167021650 Cyclotetrasiloxane, octamethyl |ss6-67-2 20.21 NGS 210|JNT
S16T021650 Dodecane 112-40-3 2279 NGS 140 JNT
|s16T021650 Decane, 2,4,6-trimethyl- 52108-27-4 2293 NGS 48| JNT
I516T021650 2,6-Dimethyldecane 13150-81-7 23.66 NGS 991 INT
[S16T021650 Octane, 4-ethyl- 15869-86-0 23.76 NGS 120 JNT

167021650 Unknown-1 24.05 NGS 210{JT
IS16T021650 Undecane, 2,6-dimethyl- 17301-23-4 25.09 NGS B5[JNT
S16T021650 IAcetic acid, trifluoro-, 3,7-d 28745-07-5 25.23 NGS S3LJINT
S16T021650 Unknown-2 25.83 NGS 48|JT
S16T021650 Methenamine 100-97-0 26.04 NGS 140|JINT
S16T021650 1,2-Benzisothiazole 272-18-2 26.15 NGS 130[JNT
S16T021650 Undecane, 2-methyl- 7045-71-8 26.25 NGS T4|JINT
S16T021650 Decane, 2,6,8-trimethyl- 62108-26-3 26.82 NGS 36|JNT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively ldentified Compound L - LLS Outside Range

C.97
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Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-BLANK
Customer Sample ID: 16-06172-2-BLANK

Retention Time
[Sample# R | a#| QcType Iyte CAS No. (Minutes) _ Unit _ Result|  Qual Flags
VAPOR-TDU VOA #2
IS16T021651 Unknown-1 24.05 NGS 35(JaT
S16T021651 Unknown-2 26.44 NGS 39|JaT
NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
¥ - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

Page: 4

C.98



19-Aug-2016 11:0553 Page: 5
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-C1
Customer Sample I1D: 16-06172-2-C1
Retentian Time
|Sample# R _ Al _ Qc Type _>=-zs CAS No. (Minutes) _ Unit _ Result Qual Flags
VAPOR-TDU VOA #2
S16T021652 Formamide 75-12-7 13.99 NGS 25|JINT
IS16T021652 Cyclotetrasiloxane, octamethyl 556-67-2 20.20 NGS 230 JNT
S16T021652 Dodecane 112-40-3 2278 NGS 130|JNT
[S16T021652 Decane, 2,4,6-trimethyl- 52108-27-4 2292 NGS 50|JNT
1S16T021652 2 6-Dimethyldecane 13150-81-7 23.65 NGS 941 UNT
IS16T021652 Octane, 4-ethyl- 15865-86-0 23,75 NGS 78|INT
S16T021652 Unknown-1 24.05 NGS 290(JT
S16T021652 Undecane, 2,6-dimethyl- 17301-23-4 25.08 NGS 94|JINT
S16T021652 Unknown-2 25.83 NGS 94|JT
1S16T021652 Methenamine 100-97-0 26.03 NGS 110[JINT
S16T021652 1,2-Benzisothiazole 272-16-2 26.14 NGS 150 | INT
S16T021652 Undecane, 2-methyl- 7045718 26.24 NGS 86| JINT
5167021652 1.2.3,4,5-Cyclopentanepentol 56772-25-9 26.43 NGS I1[JINT
S16T021652 Hexadecane, 2,6,11,15-tetramet 504-44-9 26.80 NGS 34| JINT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively |dentified Compound L - LLS OQutside Range

C.99



19-Aug-2016 11:0553 Page: 6
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-D1
Customer Sample ID; 16-06172-2-D1
Retention Time
_Wu_su_aa R H Al — QC Type f:u_ua.w — CAS No. (Minutes) _ Unit _ Resuft Qual Flags
| VAPOR-TDU VOA #2
[s16T021653 Cyclotetrasiloxane, octamethyl Js56-67-2 20.20 NGS 140 |UNT
[s16T021653 Dodecane [112-40-3 22.78 NGS 110[JINT
[516T021653 Decane, 2,4,6-trimethyl- |62108-27-4 2292 NGS 38[UNT
|s16T021653 2 6-Dimethyldecane 13150-81-7 2365 NGS 79[UNT
[516T021653 Octane, 4-athyl- 15869-86-0 23.75 NGS 51 [JNT
|516T021853 Unknown-1 24.05 NGS 98(JT
[s16T021653 1,2-Benzisothiazole [272-16-2 26.15 NGS 80 [JNT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compaound L - LLS Outside Range

C.100
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DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-E1
Customer Sample ID: 16-06172-2-E1

Cartridge Evaluation
Data Summary of All Results

Retention Time
|Sample# R _ At _ Qc Type _>2§_ CAS No. (Minutes) Unit _ Result|  Qual Flags
VAPOR-TDU VOA #2

1516T021654 |Cyclotetrasiloxane, octamethyl (556-67-2 20.21 NGS T10]JINT

S16T021654 Dodecane 112-40-3 22.79 NGS Td | INT

S16T021654 Decane, 2.4,6-trimethyl- 62108-27-4 22.93 NGS 27| INT

IS16T021654 12,6-Dimethyldecane 13150-81-7 23.66 NGS B4|JNT

IS16T021654 i0ctane, 4-ethyl- 15869-86-0 23.76 NGS 45| JNT

_.w._mﬂcm.“mmb Unknown-1 24,08 NGS 170147

gﬂﬂm._ 654 Undecane, 2,6-dimethyl- 17301-23-4 25.09 NGS 42| JNT

“,m._ﬂ.on._mmh 1,2-Benzisothiazole [272-16-2 26.16 NGS 89| JNT

[S16T021654 Undecane, 2-methyl- [045-71-8 26.25 NGS 37[UNT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

Page: 7

C.101



18-Aug-2016 11:0553 Page: 8
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-EFF-BASE
Customer Sample ID: 16-06172-2-EFF-BASE

Retention Time
_m-“___u_.aw R _ k_ Qc Type _>_:_§ CAS No. (Minutes) unit _ Result|  Qual Flags
| VAPOR-TDU VOA #2
_ma._.S._mmm Cyclotetrasiloxane, octamethyl 1556-67-2 20.21 NGS 300{JNT
[s16T021655 Dadecane 112-40-3 22.79 NGS 100|JNT
“wdﬂom_muu Decane, 2,4,6-trimethyl- 162108-27-4 2293 NGS 35| JNT
[s16T021655 2,6-Dimethyldecane 13150-81-7 23.66 NGS 83|JNT
[s16T021655 Undecanal 112-44-7 23.78 NGS 56| JNT
{S16T021655 Unknown-1 24.05 NGS 220(JT
“mm._dn._mmm Undecane, 2,6-dimethyl- 17301-23-4 25,09 NGS 52|JNT
[516T021855 Acetic acid, trifiuoro-, 3,7-d 128745-07-5 2523 NGS 28|JNT
|s16T021655 1-Octanol, 3,7-dimethyl- 106-21-8 25.83 NGS 27 |JNT
_m|aqo§mmu 1,2-Benzisothiazole 272-16-2 26.15 NGS T7|JINT
“mx 6T021655 Undecane, 2-methyl- 7045-71-8 26,25 NGS 3 |INT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J = Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.102



19-Aug-2016 11:0553
DSRTICHardcopy 2.7.32
DSR.Jarv, 3.0.12

Sample Group: 20162143
SDG Number:
Customer Sample ID: 16-06172-2-F1
Customer Sample ID: 16-06172-2-F1

Cartridge Evaluation
Data Summary of All Results

Retantion Time
—woau_oa R _ Ak _ Qc Type _p-.na:n CAS No, (Minutes) _ Unit _ as__:_ Qual Flags
VAPDR-TDU VOA #2

IS16T021656 Formamide 75-12-7 14.87 NGS 4T [JINT

[516T021656 Cyclotetrasiloxane, octamethyl 556-67-2 20.21 NGS 97 |INT

S16T021655 Dedecane 112-40-3 22,79 NGS 64 |JNT

S16T021656 Decane, 2.4,6-trimethyl- 62108-27-4 22,93 NGS 24| JNT

S16T021656 2,6-Dimethyldecane 13150-81-7 23.66 NGS S55]JNT

IS16T021656 Octane, 4-ethyl- 15869-86-0 23.76 NGS 39)JNT

[S16T021656 Unknown-1 24.05 NGS 130(JT

_M._ 67021656 Undecane, 2, 6-dimethyl- 17301-23-4 25.09 NGS 3B|JNT

_w._m._dmémmm 1,2-Benzisothiazole 272-16-2 26.16 NGS B0|JNT

[s16T021656 Undecane, 2-methyl- 7045-71-8 26.25 NGS 30[UNT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Outside Range

Page: 9

C.103



18-Aug-2016 11:0553 Page: 10
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridae Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-G1
Customer Sample ID: 16-06172-2-G1

Retention Time
[Sample# R _ »a_ Qc Type _»_,._5. _n___.mza. _ (Minutes) ?:: _ Result Qual Flags
VAPOR-TDU VOA #2

5167021657 Cyclotetrasiloxane, octamethyl |ss6-67-2 20.21 NGS 120{JNT
5167021657 Dodecane [112-40-3 2279 NGS 98 [JUNT
5167021657 Decane, 2,4,6-lrimethyl- l62108-27-4 2293 NGS 34[JNT
S16T021657 2,6-Dimethyldecane 13150-81-7 23.65 NGS 86 [JNT
S16T021657 Octane, 4-ethyl- 15869-86-0 23.76 NGS 35[JNT
S16T021657 Unknown-1 24.05 NGS 130|JT
_m:ﬁ 021657 Undecane, 2,6-dimethyl- 17301-23-4 25.09 NGS 26|JNT
[s16T021857 Undecane, 2-methyl- 7045-71-8 26.25 NGS 18[JNT

NA = Not Analyzed, ND = Not Detected

M - Named TIC Q - Qualitative E - Oulside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.104



18-Aug-2016 11:0553 Page: 11
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162143

SDG Number:
Customer Sample ID: 16-06172-2-H1
Customer Sample 1D: 16-06172-2-H1

Retention Time
_mu..ima R _ .nL Qc Type _Es____s CAS No. (Minutes) _S___ _ xsn_._ Qual Flags
| VAPOR-TDU VOA #2
waémag Cyclatrisiloxane, hexamethyl- 541-05-9 16.89 NGS 26| JNT
[s16T021658 Cyclotetrasiloxane, octamethyl |556-67-2 20.20 NGS 140 JNT
_mAmﬂcm._mmm Dodecane 112-40-3 2278 NGS B9 JNT
[s18T021658 Decane, 2,4 6-trimethyl- |62108-27-4 22.92 NGS 24|JNT
[s16T021658 2,6-Dimethyldecane 13150-81-7 23.66 NGS 4T[INT
[s16T021858 Octane, 4-ethyl- 15869-86-0 23.75 NGS 29| INT
[s16T021658 Unknown-1 24,05 NGS 140|JT
mma._.on_mmm Undecane, 2,6-dimethyl- 17301-234 25.08 NGS 41[JNT
[s16T021658 1.2-Banzisothiazole 272-16-2 26.15 NGS 52| JNT
15167021658 Undecane, 2-methyl- 7045-71-8 26.24 NGS 20| INT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Outside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively Identified Compound L - LLS Qutside Range

C.105



19-Aug-2016 11:0553
DSRTICHardcopy 2.7.32

DSR.Jarv. 3.0.12

Sample Group: 20162143
SDG Number:

Customer Sample ID: 16-06172-2-H2
Customer Sample ID: 16-06172-2-H2

Cartridge Evaluation
Data Summary of All Results

Retention Time

_msau_ma R _ AR _ Qc Type —?3_8 _ CAS No. (Minutes) Unit _ Result Qual Flags

| VAPOR-TDU VOA #2

T.hm}_. 021659 Formamide _.:.Y._m.w 14.87 NGS B1|JNT

_m.__m.smammw Cyclotetrasiloxane, octamethyl _mm.m.m..._..m 2021 NGS 89|JNT

_m._.m\ﬂcmﬂmmw Dodecane _._AML.o.u 2279 NGS 45[JNT

|s16T021659 Decane, 2,4,6-trimethyl- ls2108-27-4 2293 NGS 17[INT

5167021659 2,6-Dimethyldecane 13150-81-7 23.66 NGS 38|JNT

S16T021659 Hydroxylamine, O-decyl- 29812-79-1 23.75 NGS 28 |JINT

S16T021659 Unknown-1 2405 NGS 90|JT

M.mA 67021659 Undecane, 2,6-dimethyl- 17301-23-4 25.09 NGS 38[JNT

Mw._ 67021659 1,2-Benzisothiazole 272-16-2 26.16 NGS 30|JINT

NA = Not Analyzed, ND = Not Detected

N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
Y - Comment J - Estimated T - Tentatively ldentified Compound

L - LLS Qutside Range

Page: 12

C.106
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DSRTICHardcopy 2.7.32

DSR.Jarv. 3.0.12

Sample Group: 20162143
SDG Number:

Customer Sample ID: 16-06172-2-IN-BASE
Customer Sample ID: 16-06172-2-IN-BASE

Cartridge Evaluation
Data Summary of All Results

Page: 13

Retention Time
Sample# R _ A# _ QCType  |Analyte _ CAS No. (Minutes) H Unit M Result Qual Flags
VAPOR-TDU

5167021660 Hexanal Jo6-25-1 16.70 NGS 30[INT
S16T021660 Cyclotetrasiloxane, octamethyl |s56-67-2 2021 NGS 380 | JNT
S16T021660 Dodecane ___ 12-40-3 2278 NGS T10]JNT
S16T021660 Decane, 2,4,6-trimethyl- 2108-27-4 2293 NGS 39|JNT
_m,ﬁm._dn__mmo 2,6-Dimethyldecane 13150-81-7 23.65 |NGS T7|JNT

_..w.h 67021660 Oclane, 4-ethyl- 15869-86-0 23,75 NGS S8|JNT
[516T021660 Unknown-1 - 24.05 NGS 350|JT
[s16T021660 Undecane, 2,6-dimethyl- 17301-23-4 25.08 NGS 46 JNT
S16TD21660 Acetic acid, trifluore-, 3,7-d [28745-07-5 2522 NGS 41 |JNT
S16T021660 Unknown-2 - 2583 NGS 421JT
[516T021660 1,2-Benzisothiazole [272-18-2 26.14 NGS 130|JNT

_m.. 67021660 Undecane, 2-methyl- [7045-71-8 26.24 NGS 61 |JNT

_,w._ 6TD21660 1,2,3.4,5-Cyclopentanepentol |56772-25-9 2643 NGS 44| JNT

ﬁm., 6T021660 Decane, 2,6,8-trimethyl- [62108-26-3 26.80 NGS 35|JNT

NA = Not Analyzed, ND = Not Detected
N - Named TIC Q - Qualitative E - Qutside Calibration Range B - Blank Contamination
¥ - Comment J - Estimated T - Tentatively |dentified Compound L - LLS Qutside Range

C.107
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DSRHardcopyWOLImits 3.0.11b

DSR.Jarv. 3.0.12

Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-B1

Customer Sample ID: 16-06173-2-B1

Cartridge Evaluation
Data Summary of All Results

Page: 1

Sample¥ R _[A# [casa [Analyte Unit | stou] Blank| —Result] Duplicate | Average | RPD % [Spk Rac %|  DetLimi] Cnt Err %[Qual Flags
VAPOR-TDU VOA #2
S16T021667 79-34-5 1,1,2.2-Tetrachloroethane NGS 92 <1.3 <1.3 nfa nia| i nfa 1.3 nfa|Uuy
S16T021667 79-00-5 1,1,2-Trichloroethane NGS a3 <1.5 <15 n/a nia nfa nfa 1.5 nja|uy
[s16T021667 75-34-3 1,1-Dichloroethane NGS 87 <1.2 <1.2 nia nal wa nia 1.2 nfauy
[s18T021687 75-35-4 1,1-Dichloroethene NGS 78 <13 <i.3 nfa na| nia nia| 1.3 niaUY
S16T021667 107-06-2  |1,2-Dichloroethane NGS 92| <16 <1.6 nfa nal  na n/a| 1.6 n/ajuy
S16T021667 |542-75-6 1,3-Dichloropropene (Total) NGS nla nfa <1.2 nfa nfa nla _..__m_ 1.2 niauy
S16T021667 106-46-7  * |1,4-Dichiorobenzene NGS 92 <2.0 <2.0 n/a nal  nia nfa 2.0 nfa[Uy
S16T021667 123-91-1 1,4-Dioxane NGS 91 <1.7 <1.7 nla nfa nia _.:m_ 1.7 nfa|Uy
5167021667 [71-36-3 1-Butanol NGS 83 <8.9 <89 nfa nal  nia nia 8.9 nia|LUY
S16T021667 111-70-6  [1-Heptanol NGS 65 <5.6 <56 nia na| nia n/a 5.6 nfalLUYa
[516T021667 71-23-8 1-Propanol NGS 79 <3.0 <3.0 nfa nal  nia nfa 3.0 nfajUy
|s16T021887 108-47-4  |2,4-Dimethylpyridine NGS 91 <3.3 <3.3 nfa nal  nia nfal 33 nfajuy
|s16T021867 1708-20-8  |2,5-Dihydrofuran NGS 92 <2.8 <2.8 nfa nia|  nia nla 2.8 nfa|uy
[s16T021667 78-93-3 2-Butanone NGS 82 <1.9 <19 nja nal i nia| 19 nfafuy
_w._mﬂcm._m.mq 110-43-0 2-Heptanone NGS 84 <16 <16 nfa nfa nfa nia 1.6 nfa|lUy
[516T021667 91-78-6  [2-Hexanone NGS 84 <1.2 <1.2 n/a nal  nia nia 1.2 nfafUy
[s18T021667 1534-22.5 2-Methylfuran NGS 86 <1.8 <1.9 n/a nia nfa nla 1.9 nfa|uy
|s18T021667 78-94-4 3-Buten-2-one NGS 83 <17 <17 nfa wa| n/a 17 nfa|UY
[s16T021667 106-354  |3-Heptanone NGS 87] <1.5 <1.5 nfa nal| i nfa 1.5 nfajUy
[s16T0216867 106-68-3  |3-Octanone NGS 88 <2.4 <24 n/a nla|  nia nia 2.4 nfajuy
[s16T021667 10542-0  |4-Methyl-2-hexanone NGS 88| <1.3 <13 nja nal i nfa 1.3 nfafuy
[s16T021667 108-10-1  |4-Methyl-2-Pentanone NGS 87| <1.9 <1.9 nia nla| nia nfa) 1.9 nfajuy
[s16T021667 7-64-1 Acetone NGS 78 46 93 n/a na| nfa nfa 43 n/a[BLY
[s16T021667 75-05-8 Acetanitrile NGS 85| <1.3 590 nfa nfal nla nfa 1.8] nia|EY
|s16T021667 08-86-2 Acetophenone NGS 90 <26 17 nia nfal nfa nfa 2.6 nlafY
[s16T021667 107-13-1_ |Acrylonitrile NGS 88 <17 <17 nia nfa|  nia n/af 1.7 n/a|UY
[s18T021667 107-18-6  |Allyl Alcohol NGS 75 <3.9 <3.9 nfa nfal| wa n/a| 3.9 n/afLuY
[s16T021667 107-05-1  |Allyl Chioride NGS 81 <28 <28 n/al nia| na na| 2.8 nfajuy
(5187021687 [71-43-2 Benzene NGS 20, <1.2 <1.2 | nal  nia nfa| 1.2 naluy g

¥ - Comment

U - Less Than Detection Limit

L - LLS OQutside Range

I mv“, Iy

m,umw_‘gf W\t%.\ocm litative

E - Outside Calibration Range

N - Named TIC

B - Blank Contamination
J - Estimated

NA = Mot Analyzed, ND = Not Detected

a - LCS Outside Range
T - Tentatively ldentified Compound

C.108



25.- Aug - 2016 9:08:08
DSRHardcopyWOLImits 3.0.11b

DSR.Jarv. 3.0.12

Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-B1

Customer Sample ID: 16-06173-2-B1

Cartridge Evaluation

Data Summary of All Results

Page: 2

Sample# R _2_ _95 # Tau_ﬁm Unit H STD % _ Blank Res =_._ Duplicate _ Average _ RPD % [ Spk Rec i Det Limit| Cat Err %[Qual Flags
VAPOR-TDU VOA #2
S16T021667 100-47-0 _wm_.__nc_._:.:m NGS N <1.9 <1.9 nfa nfa nfa nfa 19 nfafuy
IS16T021667 123-72-8 _m.caga NGS 94 <21 3.2 nia nla nfa nla 21 nfalJy
IS16T021667 109-74-0 Butanenitrile NGS 86, <1.2 <1.2 nia nla nla nla 1.2 nfa|UY
S16T021667 [56-23-5 Carbon tetrachloride NGS 90| <1.6 <1.6 nfa n/a nla 1.6 nfa|UyY
S16T021667 108-90-7 Chlorobenzene NGS 93| <1.5 <1.5 nfa nia n/a 1.5 nfa|uy
S16TD21667 |75-00-3 Chloroethane NGS 81 <1.8 <1.9 nia nfa nfa 19 nfajuy
S16T021667 7-86-3 Chloroform NGS 93 <1.5 <1.5 nia n/a nfal 15 nia|Uy
S16T021667 110-82-7 Cyclohexane NGS mA <1.8 <1.8 nfa nia __:_m_ 1.8 nifa Uy
_w._m._dm._mmq 124-18-5 Decane NGS 92 <2.8 <28 nia nia n/a 2.8 nia|uy
_fanEm._mmu 17-5 Ethanol NGS 79) <7.4 <7.4 n/a nia nfa 7.4 nfa|uy
F.*w._.om._mmu 141-78-6 Ethyl acetate NGS 82 <1.5 <1.5 nfa nia nfal 1.5 nfaluy
|s16T021867 100-41-4  |Ethylbenzene NGS 92 <1.5 <1.5 nal  nia n/al 1.5 nfa|Uy
T‘_m._.om._ 667 110-00-8 Furan NGS 77 <16 <1.6 nfa nfa nfa 1.6 nfajuy
_m|_m._.8_mmq 110-54.3 Hexane NGS 80 <1.7 <17 nia nia nia 1.7 nfajuy
_.w|:u.3u._mm.._. 628-73-9 Hexanenitrile NGS 90 <1.5 <15 nfa nfa nia 1.5 nfajuy
_ma._.cu.wmq 126-98-7 Methacrylonitrile NGS 88 <1.6 <16 nfa nfa nfa 1.8 nfa|uy
_w‘.m._.ouamu 75-08-2 Methylene Chloride NGS 84 6.7 <27 nia nia n/a 2.7 nfajlLY
[s16T021667 91-20-3 Nephthalene NGS 92 <37 <3.7 nal nia nfa 3.7 nfajuy
W._m,w 021667 198-95-3 Nitrobenzene NGS 91 <26 7.2 nfa nla nla 2.6 nfalJy
_mmm._.oﬁmﬂ 110-59-8 Pentanenitrile NGS 89 <16 <16 nla nfa nia 1.6 nlaluy
_w_md.ou_mmu 107-12-0 Propanenitrile NGS 90 <1.4 2.8 nfa nia nla 1.4 nialJy
_m_mﬂom._maw 110-86-1 Pyridine NGS 110 <3.8 <38 nfa nla nla 3.8 n/a|Uy
Is16T021667 100-42-5  |Styrene NGS 93 <1.6 1.6 nal  nfa na 1.6 na[Jy
[s16T021667 127-18-4  |Tetrachloroethene NGS 93 <16 63 nlal nia nfa 1.6 nfalY
|s16T021667 108-88-3 Toluene NGS 91 <15 2.3 nia n/a nfa| 1.5 nialJy
_ma._.on._m.% 79-01-6 Trichloroethene NGS 90 <1.5 <1.5 nla nla ;..u_ 1.5 nfaluy
|s16T021667 75-69-4 Trichlorofluoromethane NGS 81 <1.6 170 nal  na nfa| 16 nalY
IS16T021667 10061-01-5 |cis-1,3-Dichloropropene NGS 91 <13 <13 nfa nfa :__.m_ 1.3 nfaluy
IS16T021667 123.86-4 n-Butyl acetate NGS 84 <1.4 <1.4 nfa nia n/a 1.4 nfa|UY
MA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a- LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range

E - Qutside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.109



25-Aug - 2016 9:08:06
DSRHardcopyWOLimits 3.0.11b

DSR.Jarw. 3.0.12

Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-B1

Customer Sample ID: 16-06173-2-B1

Cartridge Evaluation
Data Summary of All Results

Page: 3

[samples R _»a [cas# _»s_.__..s Junit _ st Blank Result| Duplicate | Average [ RPD % [SpkRec %] Det _._3___ Cnt Err %|Qual Fiags
| VAPOR-TDU VOA #2
[516T021867 142-82-5  [n-Heptane NGS 85| <1.4 <14 nia nia|  nia nfa 1.4 nfafuy
[s16T021667 10061-02-6 _|trans-1,3-Dichloropropene NGS so| <1.2 <1.2 n/a nfa|  nia n/a 1.2 nfajuy
NA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative

U - Less Than Detection Limit

L - LLS Outside Range

E - Quiside Calibration Range

N - Named TIC

B - Blank Contamination
J - Estimated

a - LCS Outside Range
T - Tentatively Identified Compound

C.110
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c.1l1

DSRHardeopyWOLimits 3.0.11b Page: 4
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-BLANK
Customer Sample ID: 16-06173-2-BLANK
[sampler R Tas [cas# Janalyte Junit | stou] Blank Result| Duplicate | Average [ RPD % |Spk Rec %[ Dot Limit] Gnt Err %[Qual Flags
| VAPOR-TDU VOA #2
[s16T021668 9-34-5 1,1,2,2-Tetrachloroethane NGS 95 <1.3 <13 n/al nfa nfa nia 1.3 n/alY
W.&Sﬁ@m& [79-00-5 1.1,2-Trichloroethane NGS 93 <15 <15 nfa nfa nfa nfa 1.5 nfaly
_m_@._.oﬁmmm 75-34-3 1,1-Dichloroethane NGS 89 <1.2 <1.2 nia nfa nfa n/a 1.2 nfaly
|s16T021668 75-35-4 1,1-Dichloroethene NGS 81 <1.3 <13 n/a n/a nla nia 1.3 nfalY
_m_a,aﬁmmm 107-06-2 1,2-Dichloroethane NGS 92 <16 <1.6 na nia nfa n/a 1.6 niafy
|s16T021668 542-75-6 1,3-Dichloropropene (Total) NGS nfal nfa <1.2 nfa nia nfa nfa 1.2 nfaly
5167021668 106-46-7 1,4-Dichlorobenzene NGS mm_ <20 <20 nia nla nla nfa 2.0 nfajQY
[S16T021668 123-91-1 1,4-Dioxane NGS 91 1.7 <1.7 nia nia nfa nia 1.7 nfaly
5167021668 171-36-3 1-Butanol NGS 86| <8.9 <89 n/a nla nla nla 8.9 nfa|LY
IS16T021668 111-70-6 1-Heptanal NGS 74| <56 <556 nia nla nla nla 56 n/alLay
5167021668 [71-23-8 1-Propanol NGS 83 <3.0 <3.0 nia na nla n/al 3.0 nfaly
S16T021668 108-47-4 2,4-Dimethylpyridine NGS 91 <3.3 <33 nial nla nfa nla 3.3 n/a|Y
S16T021668 1708-29-8  [2,5-Dihydrofuran NGS 90 <28 <2.8 nla nla n/a n/a 2.8 nfa|Y
IS16T021668 (78-83-3 2-Butanone NGS 84 <19 =1.9 nfa nla nfa nia 1.9 n/al¥
IS16T021668 110-43-0 2-Heptanone NGS 86 <16 <16 nia nla nfa nla 1.6 nfalY
S16T021668 591-78-6 2-Hexanone NGS 84 <1.2 <1.2 nia nla nla n/a 1.2 nlaly
S16T021668 534-22-5 2-Methylfuran NGS 87 <1.9 <1.9 nla n/a na nla 19 nia Y
S16T021668 78-94-4 3-Buten-2-one NGS 83 <1.7 1.7 nia n/a nla n/a 1.7 nfaly
S16T021668 106-35-4 3-Heptanone NGS 87 <15 <15 nfa nla nia nia 1.5 nialy
516T021668 106-68-3 3-Octanone NGS 88, <2.4 <24 n/a na n/a n/al 2.4 nfa|Qy
[516T021668 105-42-0 4-Methyl-2-hexanone NGS mo— <13 <13 nfa WE] nla nfa 1.3 nfafY
[516T021668 108-10-1 4-Methyl-2-Pentancne NGS as| <1.8 <18 nia nia nia nal 1.9 waly
[s167021668 [67-64-1 Acetone NGS 71| 56 <4.3 n/a nal nia n/a| 4.3 nia|BY
[s167021668 [5-05-8 Acetonitrile NGS 85) <18 <18 n/a nal nia nia 1.8 nfalY
|s16T021888 “mm.@m.m Acetophenone NGS a1 <2.6 7.7 nia nla nfa nia 2.6 nfajyQy
ls16T021668 [to7-13-1  |Acrylonitrile NGS &g| <1.7 <1.7 n/a na| wa nia 1.7 nfaly
[s16T021668 [107-18-6  |Allyl Alcohol NGS 82| <3.9 <39 n/a na| na nfa 3.9 nfajLY
|s16T021668 107-05-1 Allyl Chioride NGS 85| <2.8 <2.8 nfa n/a na n/a| 2.8 nfalY
|s16T021668 71-43-2 Benzene NGS 92| <1.2 <1.2 nia nal na n/a| 1.2 nfalY
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Quiside Range
U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively Identified Compound

L - LLS Quiside Range N - Named TIC
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Cartridge Evaluation
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Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-BLANK
Customer Sample ID: 16-06173-2-BLANK
Sample# R [A# [casw [Analyte [unit [ stow] Blank Result| Duplicate | Average | RPD % [Spk Rec %] _ DetLimit] Gt Err % |Qual Flags
VAPOR-TDU VOA #2
5167021668 100-47-0 __wo_.ﬁoa_i_n NGS 92 <1.9 <1.9 nfa nla nia n/al 1.9 nfajQy
[S16T021668 123-72-8 |Butanar NGS 92 <21 <21 nfa nia nfa _.Su_ 2.4 niafy
[s16T021668 109-74-0 [Butanenitrile NGS 87 <1.2 <12 n/a na| na nia| 1.2 niaY
_w._m..dn._mmm 56-23-5 Carbon tetrachloride NGS 94 <1.6 <1.6 nfa nia nfa nfa 18 nfafyY
[s16T021668 106-90-7  [Chiorobenzene NGS 94 <1.5 <1.5 n/a nal  nia n/a 15 nfaly
_W_a,_.c.nA_m_w.m 75-00-3 Chieroethane NGS a5 <19 =19 nfa nia nfa nfa 1.9 nfaly
_Ec_m._mmm 67-66-3 Chiloroform NGS 95 <1.5 <1.5 WE] n/a nia nfa 1.5 nfaly
_mﬂmqou._mma 110-82-7 Cyclohexane NGS 93 <18 <1.8 nia nla nfa nfa 1.8 nfaly
g,_dm._mam 124-18-5 Decane NGS 87| <2.8 <28 n/a nfa nla n/a 2.8 nfajQy
_m__m.__dm._mmm 64-17-5 Ethanol NGS 79 <74 <74 nfa nfa nfa nfa 7.4 nfal¥
S16T021668 141-78-6 Ethyl acetate NGS 81 <1.5 <15 nfa nfa na nfal 1.5 nfalY
I516T021668 100-41-4 Ethylbenzene NGS 93 <1.5 <15 nfa nla nfa nfal 1.5 nfal¥y
IS16T021668 110-00-8 Furan NGS 81 <16 <16 nfa nla nfa n/a| 1.6 nfaly
IS16T021668 110-54-3 Hexane NGS 85 1.7 =7 nia nla nfa nia 1.7 nfalY
1516T021668 528-73-9 Hexanen NGS 90 <1.5 <1.5 nia nfa nfa nla 15 nfaly
S16T021668 126-98-7 Methacrylonitrile NGS B8 <1.6 <16 nia n/a nia n/a 1.6 nfaly
1516T021668 75-09-2 Methylene Chioride NGS 89 2.7 <27 nfa nfa nfa nfa 2.7 nfaly
|516T021668 191-20-3 Naphthalene NGS 90 <3.7 <37 nla nfa nla nfa ki nfajQy
[S16T021668 198-95-3 Nitrobenzene NGS 93 <28 <26 nla nfa nla nfal 26 nfajQy
S16T021668 110-58-8 Pentanenitrile NGS 87 <16 <1.6 nl/a nia nia nia 1.6 nalY
S16T021668 107-12-0 Propanenitrile NGS 87 <14 <14 nla nla nla el 1.4 nlaly
[S16T021668 110-86-1 Pyridine NGS 110) <38 <38 nia n/a nia nia 3.8 nialY
16T021668 100-42-5 Styrene NGS 95 <18 <1.6 nia nla nfa nfa #m_ nfajY
IS16T021668 127-18-4 Tetrachloroethene NGS 94 <16 26 nia nia nia nia 1.6 nfaly
IS16T021668 108-88-3 Toluene NGS 92 <1.5 <1.5 nfa na nfa nfa 1.5 nfalY
IS16T021668 [79-01-6 Trichloroethene NGS a1 <1.5 <1.5 nia n/a nfa nfa 1.5 nfalY
IS16T021668 [75-69-4 Trichloroflucromethane NGS 84 <1.6 =1.6 nfa nfa nia nfa 1.6 nfalY
167021668 10081-01-5 |cis-1,3-Dichloropropene NGS 9 <1.3 <1.3 nia nfa n/a _._____w— 1.3 niafY
[s16T021668 122.864  |n-Butyl acctate NGS 83 <14 <14 wa nal  wa na| 14 nia|Y
NA = Not Analyzed, ND = Not Detected

Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively ldentified Compound

L - LLS Qutside Range N - Named TIC

C.112
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Cartridge Evaluation
Data Summary of All Results

Page: 6

Sample# R Tﬁ _o>w o _>3_§o __._.5 _ STD % _ Blank Result| Duplicate | Average _ RPD % Tuw Rec s_ Det Limit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
IS16T021668 142-82-5 n-Heptane NGS ma.— <1.4 <14 nfa n/a nia nia 1.4 nfalY
IS16T021668 10061-02-6 |trans-1 \3-Dichloropropene NGS mo_ <1.2 =1.2 nfa nfa nla nia 1.2 nfalY
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Outside Range

E - Qutside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively Identified Compound

C.113
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SDG Number:
Customer Sample ID: 16-06173-2-C1
Customer Sample ID: 16-06173-2-C1

Cartridge Evaluation

Data Summary of All Resuits

Page: 7

[sample#t R [A# _96 # [Anaiyte Unit | sou% | Blank| Result| Duplicate [~ Average | RPD % [SpkRec %[  Det Limit] Gat Er %[Qual Flags
VAPOR-TDU VOA #2
S16T021659 79-34-5 1,1,2,2-Tetrachioroethane NGS 92| <1.3 <1.3 nfa nia nla n/a| 1.3 nfaluy
S16T021669 79-00-5 1,1,2-Trichlcroethane NGS 93] <1.5 <1.5 nfa nla nia nia 1.5 nfajuy
_w._ 6T021669 75-34-3 1,1-Dichloroethane NGS mw_ <1.2 <1.2 nia nfa nia nfa 1.2 nia|Uy
[s16T021669 75-35-4 1,1-Dichloreethene NGS 78| <13 <1.3 nfa na| na n/a 1.3 n/aluy
[s16T021669 107-06-2  |1,2-Dichloroethane NGS 92| <1.6 <1.6 n/a nal na nia| 16 nfa|uy
Hm‘_a.noﬁmmm 542-75-6 1,3-Dichloropropeane (Total) NGS :__.mﬁ nla 1.2 nla nfa nfa _e__m_ 1.2 nfa|Uy
|s16T021669 106-46-7 _ |1.4-Dichlorobenzene NGS 92 <2.0 <2.0 n/a na|  nia n/a| 2.0 nfa|UY
|s16T021669 123-91-1  [1,4-Dioxane NGS 91 <17 <1.7 nia na| nla n/a 1.7 nfajUyY
_m.w._dn._mow 171-36-3 1-Butanol NGS 83 <8.9 <8.9 niag nla nla nia 8.9 nfafLUY
[s16T021669 111-70-6  |1-Heptanol NGS 65 <5.6 <56 nia na|l  nia n/a 56 n/aLUYa
Is1eT021669 171-23-8 1-Propanol NGS 79| <3.0 42 n/a nia n/a na 3.0 nfalJy
[s16T021669 108-47-4  |2,4-Dimethyipyridine NGS 91 <33 <33 n/a nia] n/a 33 nfajuy
[s16T021669 1708-29-8  |2,5-Dihydrofuran NGS 92 <28 <28 nia wa| nla n/al 2.8 nfafuy
_um."m,_.cm._mmm 78-93-3 2-Butanone NGS 82 <1.9 30 n/a nla nla nla 1.9 nfalJ¥Y
_ma_.om._mom 110-43-0 2-Heptanone NGS 84 <1.6 <16 nfa nla WE] nfa 1.6 nfajuy
F._chm._mmm [591-78-6 2-Hexanone NGS B84 <1.2 1.4 nia n/a nfa nla 1.2 nfalJY
*m._m.—om.ﬂmmm |sa4-22-5 2-Methylfuran NGS 86 <1.9 <19 nfa nla nfa nfa 19 nfajuy
|s16T021669 78-94-4 3-Buten-2-one NGS 83 <17 <1.7 nia wa| na n/a 1.7 n/a|uy
IS16T021669 106-35-4  |3-Heptanone NGS 87 <1.5 <15 nfa nia]  nia nfa 1.5 n/ajuy
1IS16T021669 106-68-3 3-Octanone NGS 88 <2.4 <2.4 nia nfa n/a nfal 2.4 nfajuy
[S16T021669 105-42-0 4-Methyl-2-hexanone NGS as] <1.3 <1.3 nia nfa nia nfa| 1.3 niajuy
[S16T021663 108-10-1 4-Methyl-2-Pentanone NGS 87] <1.9 <19 n/a nla nfa nia 1.9 n/ajuy
[S16T021669 57-64-1 Acatone NGS 78 45 430 nfa val| na nfa 4.3 n/a|BELY
[s16T021689 75-05-8 Acetonitrile NGS 85 <1.8 800 nia wa| nia nia 1.8] nfalEY
En_mmw 98-86-2 Acetophencne NGS 90 <2.6 25 nia n/a n/a nfa n.m_ nialY
[s16T021669 107-13-1  |Acrylonitri NGS 88 <17 <17 nia nfa|  nia nfa 1.7 nfaluy
[516T021669 107-186  [Allyl Alcohol NGS 75| <3.9 <3.9 nia nal na n/a) 3.9| nfalLUY
516T021669 107-05-1  [Allyl Chloride NGS 81 <2.8 <2.8 nia nal| i nfa 2.8| nfafuy
S16T021669 71.43-2 Benzene NGS 90| <1.2 <1.2 nial wa| na na 1.2]  waluy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Ll

L - LLS Outside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively Identified Compound

C.114
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Cartridge Evaluation
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Samplo# R [A¥ [cas# [Analyte [unit [ sou] Blank Result | Duplicate |  Average | RPD % [Spk Rec %] Det Limit] Cnt Err %]Qual Flags
VAPOR-TDU VIOA #2

16T021669 100-47-0 _mm:Nos_E_a NGS 91 <1.9 <19 nia nfa nfa nfa| 19 n/a|Uy
[s16T021860 123-728  |Butanal NGS 94 <21 <21 nfa na|  nia n/a 2.1 nfajuy
_wﬁm._.om._mmo 109-74-0 Butanenitrile NGS 86| <1.2 <1.2 nia nfa nfa nfa 1.2 n/afUy
_m._m,_.cn_mmm 56-23-5 Carbon tetrachloride NGS 90| <16 <1.6 nfa nfa nfa nfa 16 n/afUy
_w._o._dm._mmw 108-90-7 Chlorobenzene NGS 93| <1.5 <1.5 el nfa nfa n/a 1.5 nfa|Uy
[s16T021869 75-00-3 Chloroethane NGS 81 <13 2.0 nia na|  na n/a 19 nfalJy
_.m._m._dm._mmw [67-66-3 Chlorafarm INGS 93 <15 <1.5 n/a nfa nfa nfa 1.5 nfajUy
_m|._m._.cm._mmw 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 nfa nfa nfa n/al 18 nfajUy
_m‘_ol_.on._mmw 124-18-5 Decane NGS 92 <2.8 28 nia nfa nfa nfa) 28 nfalJy
@m._dm‘_mmm I54-17-5 Ethanol NGS 79 <7.4 130 nfa nfa nfa nia 74 nfalY
mm._ﬂ.om.,mmw 141-78-6 Elhyl acetate NGS 82 <1.5 <1.5 nia nfa nfa nfa 1.5 nfajuy
mm_mﬂom»mmm 100-41-4 Ethylbenzene NGS 92 <15 <1.5 nfa nfa nfa nia 1.5 nfa|UY
[s16T021869 110-00-9  |Furan NGS 77 <16 <16 nia nal  na n/a 16 nfalUY

16T021669 110-54-3 Hexane NGS 80 <17 <17 nia na nfa nia 1.7 nfalUY
m_m._.om._mmm [628-73-9 Hexanenitrile NGS 20| <1.5 <1.5 nfa nfa nfa nfa 1.5 nfa|UyY
_.mdoj_.onﬁmm 126-98-7 Methacrylonitrile NGS 88 <16 12 nfa nfa nfa nfal 1.6 nfalJy
ls16T021669 [75-09-2 Methylene Chloride NGS 84 6.7 4.2 n/a nfa nla nia 27 nfalBJLY
15167021669 91-20-3 Naphthalene NGS 92 <37 <3.7 hE] n/a nla n/a| 37 nfajuy
15167021669 jo8-95-3 Nitrobenzena NGS a1 <26 <26 nfa nia| nia nia 26 njaluy
15167021669 110-59-8 Pentanenitrile NGS 89 <16 <16 nla n/a nfa n/a 1.6 nfaluy
IS16T021669 107-12-0 Propanenitrile NGS a0 <14 57 nfa nla nla n/a 1.4 n/alJy
IS16T021669 110-86-1 Pyridine NGS 110 <3.8 <38 nia nla nla n/a 2.8 nfajuy
[516T021669 100-42-5  |Styrene NGS 93 <18 1.7 nfa nfa nia nfa 1.6 nfalJy
—w._mam‘_mmm 127-18-4 Tetrachloroethene NGS 93 <1.6 59 nfa nfa nia Em_ 16 nfaly
[s16T021669 108-88-3  [Toluene NGS 91 <15 2.0 n/al nal nfa 1.5 niaJy
[s16T021869 79.01-6 Trichloroethene NGS 90 <15 . <15 n/a nial  nia nfa| 15 nfa|uy
[s16T021689 [75-69-4 Trichlorofluoromethane NGS 81 <1.6 240 n/a na| na n/a| 16 njalY
[s16T021669 10061-01-5 [cis-1,3-Dichlorapropene NGS a1 <13 <13 n/a nia wa nfal 1.3 n/a[uy
[516T021659 123-86-4 n-Butyl acetate NGS 24 <1.4 <1.4 nia nia nia z___m_ 1.4 n/ajuy

NA = Not Analyzed, ND = Mot Detected
Y - Comment Q - Qualitative B - Blank Contamination

U - Less Than Detection Limit

L - LLS Outside Range

E - Qutside Calibration Range

N - Named TIC

J - Estimated

a - LCS Oulside Range
T - Tentatively Identified Compound

C.115



25-Aug- 2016 9:08:06
DSRHardcopyWOLimits 3.0.11b

Page: 9
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample 1D: 16-06173-2-C1
Customer Sample ID: 16-06173-2-C1
[sameter R TA# Jcasw [Anaiyte Unit | stou] Blank Result| Duplicate [ Average | RPD % [Spk Rec %] _ DetLimit] Cnt Err %|Qual Fiags
| VAPOR-TDU VOA #2
[516T021669 142-82-5  [n-Heptane NGS 85 <1.4 <1.4 nfal na| nla n/al 1.4 nfa|uy
[s16T021669 10061-02-6 _[trans-1,3-Dichlorapropene NGS 90 <1.2 <12 n/al na| na n/al 12 nfa|UY
NA = Not Analyzed, ND = Not Detected
Y - Comment

U - Less Than Delection Limit

L - LLS Qutside Range

Q - Qualitative

E - Qutside Calibration Range

N - Named TIC

B - Blank Contamination
J - Estimated

a - LCS Qutside Range

T - Tentatively Identified Compound

C.116
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Sample® R _».e _a>m # _.—._uzs Unit _ STD % _ m_&_x_ xac_._ Duplicate |  Average [ RPD % _mux Rec #_ Det Limit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
5167021670 79-34-5 1,1.2,2-Tetrachiorogthane NGS 22| <1.3 <1.3 nfa nal  nia n/a| 1.3 nialuy
S16T021670 79-00-5 1,1,2-Trichloroethane NGS 93 <15 <1.5 nfa nal  na nfal 1.5 nfa|uy
Is16TO21670 [75-34-3 1,1-Dichloroethane NGS mq_ <1.2 <1.2 nia nia na aw_ 1.2 nfa|Uuy
[S16TO21670 75-35-4 1,1-Dichloroethens NGS 78 <1.3 <13 n/a nfa nia nfal 13 nfa|Uy
S16T021670 107-06-2 1,2-Dichloroethane NGS 92| <16 <1.6 n/a nfa n/a nfal 16 nia|Uuy
[516T021870 542-75-6 1,3-Dichleropropene (Total) NGS nfa nfa <1.2 nfa nla nfa nla 1.2 nfafuy
[516T021670 106-46-7  |1,4-Dichlorobenzene NGS 92 <2.0 <2.0 na nial  na nfa 2.0 nfajUy
_m__w.qoﬁmuo 123-91-1 1,4-Diexane NGS 91 <1.7 <1.7 nfa nfa nla nfa 1.7 nfa|Uuy
|s16T021670 1-36-3 1-Butanol NGS 83 <8.9 <8.9 nfa na|l  nia nfa 8.9 nfa|LUY
[s16T021670 111706 [1-Heptanol NGS 65 <56 <56 nia na|  nla n/a 5.6 n/alLuYa
[s16T021670 71-23-8 1-Propanol NGS 79 <3.0 <3.0 nfa na| nfa nfa 3.0 nfaluy
[s18T021670 108-47-4  |2,4-Dimethylpyridine NGS 91 <33 <33 nia nia|  nia n/a 33 nfafuy
[s16T021670 1708-28-8  |2,5-Dihydrofuran NGS 92 <2.8 <28 n/a nfal nia nia 2.8 nfafuy
[s16T021670 78-93-3 2-Butanone NGS 82 <1.9 2.1 nia nla|  nia nia 1.9 nfalJy
_m_m._.om._mwc 110-43-0 2-Heptanone NGS 84 <18 <1.6 nla nla nfa nia 16 nfajuy
[516T021670 91-786  [2-Hexanone NGS 84 <1.2 <12 n/a nfa] nia nial 1.2 nfaluy
[516T021670 [s34-22-5  [2-Metnyifuran NGS 86 <1.9 <19 nfa nfal  nla nia 1.9 nfajuy
—wimﬂon.._mwc 78-94-4 3-Buten-2-one NGS 83 <1.7 <1.7 n/a nla nfa nla 1.7 najuy
[s18T021670 106-35-4 3-Heptanone NGS 87 <15 <15 nia nla nia n'a 1.5 n/aluy
16T021670 106-68-3  [3-Octanone NGS 88 <2.4 <24 nia wal| na nfa 2.4 naluy
|s16T021670 105-42-0  |a-Methyl-2-hexanone NGS 88| <13 <1.3 n/a nal nla n/a 1.3 nja|UY
[s16T021670 108-10-1 4-Methyl-2-Pentanone NGS 87| <19 <1.9 nia wa nia n/a| 1.9 nia|uy
IS16T021670 67-64-1 Acetone NGS 78| 4.6 190 nfa nal nla nfa| 4.3 nja|BLY
S16T021670 75-05-8 |Acetonitrile NGS 85| <1.8| 1.5E+04 nfa nal na n/a| 1.8 nfalEY
516T021670 8-86-2 Acstophenone NGS 50| <2.6 26 nfa nal nfa n/a| 2.6 nalY
16T021670 107-13-1  |Acrylonitrile NGS 88 <1.7 <1.7 nfa na| nia n/a 1.7 n/a|uy
[s16T021670 107-18-6  [Allyl Aleohol NGS 75 <3.9 <3.9 nfa wal| nia n/a 39 n/a|LUY
[s16T021670 107-05-1  |Allyl Chloride NGS 81 <2.8 <2.8 nfa nal nia n/a| 2.8 nfafuy
[s18T021670 71-43-2 Benzene NGS 90 <1.2 <12 nfa nia| nfa n/a| 12 nfajuy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Qutside Range

U - Less Than Detection Limit

L - LLS Outside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.117
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[sampies R [A# [cas# [Anatyte Unit | stou] Blank Result| Duplicate | ~Average [ RPD % [Spk Rec %] Det Limit] Gnt Err %[Qual Flags
| VAPOR-TDU VOA #2
_m..chm._aﬂc 100-47-0 Benzanitrile NGS 91 <19 <18 _..___m_ na nfa nfa 1.9 nfajuy
_m.,o._.om._mwc 123-72-8 Butanal NGS 94 <21 <2.1 nla nfa nfa nfa 21 nfajuy
[s16T021670 108-74-0  |Butanenitrile NGS 86 <12 <12 nia nal i nfa 1.2 nfaluy
_m._m._dm._mwo 56-23-5 Carbon tetrachloride NGS 80 <16 <16 nfa nfa nfa n/a 16 nfajuy
[516T021670 108-90-7 Chlorabenzene NGS 93 <1.5 <1.5 nla nfa nfa nfa 1.5 nfajuy
516T021670 175-00-3 Chloreethane NGS 81 <1.9 <1.9 nfa nfa nfa nia 1.9 nfajuy
S16T021670 67-66-3 Chiloroform NGS 93 <1.5 <15 n/a nfa nfa nfa 1.5 nfaluy
S16TO21670 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 nfa na nfa _.:_m_ 18 nfa|UuyY
1516T021670 124-18-5 Decane NGS 92 <2.8 <28 nfa nfa nfa _.._6_ 28 nfaluy
S16TO21670 64-17-5 Ethanol NGS 79 <74 110 nfa nfa nfa _.:m_ 74 n/aly
S16TD21670 141-78-6 Ethyl acetate NGS 82, <15 <1.5 nia nfa nfa Em_ 1.5 nfaluy
[516T021670 100-41-4 Ethylbenzene NGS 82/ <1.5 <1.5 nia nfa nfa nfa 1.5 nfajuy
S16T021670 110-00-9 Furan NGS 77 <16 <186 nia nla nfa n/al 18 n/a|UY
1I516T021670 110-54-3 Hexane NGS 80 <17 <1.7 nfa nfa nfa n/al 17 nfalUY
IS16T021670 628-73-9 Hexanenitrile NGS 90 <1.5 <1.5 nla nla nfa nla 15 nfa|UyY
S16T021670 126-98-7 Methacrylonitrile NGS 88 <18 10 nla nla nfa nla 1.6 nfalJy
S16T021670 75-09-2 Methylene Chicride NGS 84 6.7 7.8 nla nla nfa nia 27 nfa|BJLY
S16T021670 191-20-3 Maphthalene NGS 92 <37 <3.7 nia nfa nfa n/a 37 nfajuy
IS16T021670 los-95-3 Nitrobenzene NGS N <28 <28 nfa n/a nfa nfa 26 nfaluy
|816T021670 110-59-8 Pantanenitrile NGS 89| <16 <16 nfa nla nfa nla 16 nfaluy
[s16T021670 107-12:-0  |Propanenitrile NGS 90) <14 7.6 nla nal nia nla 14 nfalJy
S16T021670 110-86-1 Pyridine NGS 110] <38 <38 nfa nfa nfa nia 38 nfaluy
IS16T021670 100-42-5 Styrene NGS 93 <i6 <16 nia nfa n/a nfa 1.6 nfajuy
S16T021670 127-18-4 Tetrachloroethene NGS 93] <16 57 nia nfa nfa _.z.m_ 16 njaly
|s16T021670 108-86-3 Toluene NGS a1 <15 1.9 nfa nia nla _.:m_ 1.5 nfajJy
IS16T021670 78-01-8 Trichleroethene NGS 90 <1.5 <15 nfa nia nia _.mm_ 1.5 nfa|Uy
IS16T021670 75-60-4 Trichlorofluoromethane NGS 81 <1.6 120 nfa nfa nfa Em_ 16 nfafy
S16T021670 10061-01-5 |cis-1,3-Dichloropropene NGS 1 <1.3 <1.3 nla nla nia E.m_ 1.3 nfaluy
[s16T021670 123864  |n-Bulyl acetate NGS 84 <1.4 <14 n/a nal na n/a| 1.4 n/a|uy
NA = Not Analyzed, ND = Not Detected

¥ - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively Identified Compound

L - LLS Qutside Range N - Named TIC
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[samples R [a% Joasw |Anatyte Unit [ srow | Blank Result| Duplicate [ Average [ RPD % [SpkRec %]  Det Limit] Cnt Err %|Qual Flags
| VAPOR-TDU VOA #2
mw.,m._.om_mwo 142-82-5 n-Heptane NGS 85 <1.4 <14 nfa nia nia nfa 1.4 nfajuy
mmhﬂcmawu 10061-02-6  |trans-1,3-Dichloropropene NGS 80| <1.2 <1.2 nfa n/a nla nia 1.2 nfajuy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit
L - LLS Qutside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively Identified Compound

C.119
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-E1
Customer Sample ID: 16-06173-2-E1

Hr mple# R [A# [casw _».a_ﬁ.. Unit | sto% _ Blank Result| Duplicate | Average | RPD % _ SpkRec®%| Det _._3_._ Cnt Err % Qual Flags
| VAPOR-TDU VOA #2
W_m._.om.,mw._ 79-34-5 1,1.2,2-Tetrachloroethane NGS 92 <1.3 <1.3 nfa nfa nia nia 1.3 nfajuy
_m_m._.om._mu‘_ 79-00-5 1.1,2-Trichloroethane NGS 93 <1.5 <1.5 nfa n/a nfa nia 1.5 nfa|Uy
_mw._ﬂdwumﬂ 75-34-3 1,1-Dichloroethane NGS 87 <1.2 <1.2 nfa nia nfa nfa 1.2 nfajuy
_w_mﬂomaw._ (75-35-4 1,1-Dichloroethene NGS 78 <1.3 <13 nfa nfa nia na 1.3 nfaluy
_m|._2.cn._¢._3 107-06-2 1,2-Dichloroethane NGS 92 <1.6 <1.6 nia n/a nla nia 1.6 nfaluy
_m._mﬂoﬁm”‘:_ 542-75-6 1,3-Dichloropropene (Total) NGS nia E] 1.5 nia nia nfa nia 12 nfajy
_m|._a,_.o~3.2 106-46-7 1,4-Dichlorobanzene NGS 92| <20 <2.0 nia nfa n/a nfa 2.0 nfajuy
[s16T021671 123-91-1 1,4-Dioxane NGS 91 <1.7 <1.7 n/a nfa nfa nfal 1.7 nfajuy
S16T021671 71-36-3 1-Butanol NGS 83 <8.8 <89 n/a nfa nfa nfal 8.9 nfajLUY
S16T021671 111-70-6 1-Heptanal NGS B85 <5.6 <56 nia nla n/a niaj 5.6 nfajLUYa
IS16T021671 71-23-8 1-Propanol NGS 79 <3.0 4.9 nfa nia nfa nfa 3.0 nfalJy
[S16T021671 108-47-4 2,4-Dimethylpyridine NGS 91 <33 <33 nfa nla nfa nfa 33 nfajUuy
wm.“m._du._m.._.._ 1708-29-8 2,5-Dihydrofuran NGS 92 <2.8 <28 nfa nia n/a nfa 2.8 najuy
|s18T021671 78-93-3 2-Butanone NGS 82| <19 22 nia| n/a nia nfa 1.9 nfalJy
IS16T021671 110-43-0 2-Heptanone NGS 84 <1.6 <16 nia nfa nfa nfa 1.6 nfa|lUY
S16T021671 591-78-6 2-Hexanone NGS 84 <12 <12 nia n/a nfa nfa 1.2 nfaluy
S16T021671 534-22-5 2-Methylfuran NGS 86 <1.9 <19 nfa nia nla nfa 1.9 nfajuy

16T021671 78-94-4 3-Buten-2-one NGS 83 <1.7 <1.7 nia nfa nfa nfal 1.7 nfaluy

167021671 106-35-4 3-Heptanone NGS 87 <1.5 <1.5 nla nfa nfa nfa 1.5 nfaluy
_m._m‘_dm._mu._ 106-68-3 3-Octanone NGS 88| <2.4 <24 nfa nfa nfa nfa 24 nfaluy

16T021671 105-42-0 4-Methyl-2-hexanone NGS mm__ <13 <1.3 nfa n/a nia n'a 1.3 nfajuy
IS16T021671 108-10-1 4-Methyl-2-Pentanone NGS mq_ <1.9 <19 nfa n/a nia n/a| 1.9 nfajuy
IS16T021671 I57-64-1 Acetone NGS 78 4.6 450 nfa nfa nfa :...m“ 4.3 n/a|BELY

16T021671 [75-05-8 Acetonitrile NGS 85 <1.8 530 nfa nfa nia _.____m_ 1.8 najEyY
[s16T021671 [og-862  |Acetophenone NGS 90 <2.6 12 nfa na| nla n/a| 26 n/a[Y
ls16T021671 107-13-1  |Acrylonitrile NGS 88 1.7 <1.7 nfa nal na n/a 17 nfajuy
|s16T021671 107-18-6  |Allyl Alcohel NGS 75 <3.9 <3.9 nfa nal n/a n’a| 39 njafLUY
{s16T021671 107-05-1 |Allyl Chloride NGS 81 <2.8 <2.8 nfa nal| i nial 28 niajuy
—m_m._,ou__m._: 71-43-2 Benzene NGS 90 <1.2 1.4 n'a nfa nfa _.c_.m_ 1.2 nialJy

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.120
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E - Outside Calibration Range
N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

Sample# R * Ak _n.bm # _hao_ﬁm __,._:_. H STD % _ w_mzw_ mcn_.__“_ Duplicate m Average m RPD % Mw_ur Rec 3— Det Limit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
IS16T021671 100-47-0 Benzonitrile NGS 91 <1.9 <1.9 _.____m_ n/a na nia 1.9 nfajuy
IS16TO21671 123-72-8 Butanal NGS 94 <21 <21 :___m_ nla nia nfa 21 nfajuy
S16T021671 109-74-0 Butanenitrile NGS 85 <1.2 <1.2 nia nia nfa nia 1.2 nfa|luy
IS16TO21671 56-23-5 Carbon tetrachioride NGS 90| <16 <16 n/a nia nia nfa 1.6 nfa|uy
IS16T021671 108-80-7 Chlorabenzene NGS 93 <15 <1.5 na nia nia n/a 1.5 n/a|uy
IS16TO21671 [75-00-3 Chloroethane NGS 81 <1.9 <1.9 nia n/a n/a n'a 19 n/a|Uuy
IS16T021671 67-66-3 Chioroform NGS a3 <1.5 2.0 nfa nia n/a nfal 1.5 nfalJy
167021671 110-82-7 Cyclohexane NGS 87| <1.8 <1.8 nfa nfa nia n/al 1.8 nlaluy
IS16T021671 124-18-5 Decane NGS 92| <28 <2.8 nfa nia n/a nfal 28 nfajuy
IS16T021671 154-17-5 Ethanol NGS 79 <7.4 <7.4 nia nfa nia na 74 nfajuy
S16T021671 141-78-6 Ethyl acetate NGS 82| <1.5 <1.5 nfa nia nia nia| 15 nfajuy
IS16T021671 100-41-4 Ethylbenzene NGS 92 <1.5 <15 nfa nia nia _:u_ 15 nfa|UY
IS16T021671 110-00-9 Furan NGS 77 <18 <18 n/a nfa na q__‘m_ 16 nfajuy
IS16T021671 110-54-3 Hexane NGS 80 <1.7 <17 n/a nfa nfa n___u_ 1.7 nialUy
IS16T021671 528-73-9 Hexanenitrile NGS 90| <1.5 <1.5 n/a nia nia 1.5 nlajuy
IS16T021671 126-98-7 Methacrylonitrile NGS a8 <16 53 n/a nia nfa 16 nfalJy
1S16T021671 75-09-2 Methylene Chloride NGS 84 67 <27 WE] nia nfa 27 nlafLUY
IS16T021671 191-20-3 Naphthalene NGS 92 <37 <37 nfa nia nfa 3.7 na|Uy
IS16T021671 lo8-95-3 Nitrobenzene NGS 9 <26 <26 nla nla nla 26 nlaluy
IS16T021671 110-59-8 Pentanenitrile NGS 89 <1.6 43 n/a nfa nfa 16 nlalJyY
IS16T021671 107-12-0 Propanenitrile NGS a0 <1.4 14 nfa nfa nia 1.4 nfal¥
IS16T021671 110-86-1 Pyridine NGS 110 <3.8 <3.8 n/a nfa nia 3.8 nfajuy
[S16T021671 100-42-5 Styrene NGS a3 <16 <16 nla nfa nfa 16 nfauy
_w._m._dmumu._ 127-18-4 Tetrachloroethene NGS 83 <16 42 nla nfa nia 16 nfalY
[s16T021671 108-88-3  [Toluene NGS 91 <1.5 1.5 nfa na| i 1.5 nfalJy
[s16T021671 79-01-8 Trichloroethene NGS 90 <1.5 <15 n/a nfal  nia 1.5 nfafuy
gcm._mq._ 75-69-4 Trichloroflucromethane NGS 81 <1.6 240 na nfa nfa 16 nfaly
_w.__w._. 021671 10061-01-5 |cis-1,3-Dichloropropene NGS 91 <1.3 <1.3 n/a nfa nfa 1.3 nfa|Uy
16T021671 123.86-4  |n-Bulyl acetate NGS B84 <14 <14 na nal n/al 1.4 nialuy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q- Qualitative B - Blank Contamination a - LCS Outside Range

c.1z21
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Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-E1
Customer Sample ID: 16-06173-2-E1
_mmsu_ﬁ R |A# _9»2. ?._ue_e Unit _ STD % | Blank Result | Duplicate |~ Average _z_uu.a_mux Rec % |  DetLimit] Cnt Err %[Qual Flags
| VAPOR-TDU VOA #2
[s16T021671 142-82-5 n-Heptane NGS 85| <1.4 <1.4 nfal nla n/a n/al 1.4 n/a|uy
[s16T021671 10061-02-6 _|trans-1,3-Dichloropropene NGS 90| <1.2 1.5 n/al na|  na nia 1.2 niajJy
NA = Not Analyzed, ND = Not Detected
Y - Comment

U - Less Than Detection Limit

L - LLS Outside Range

Q - Qualitative

E - Qutside Calibration Range

N - Named TIC

B - Blank Contamination
J = Estimated

a - LCS Outside Range
T - Tentatively ldentified Compound

C.122
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Sample# R |A# [cas# [Analyte [ni | s ..m_ Blank xm«:_"— Duplicate |  Average | RPD % [Spk Rec % | Det _.::#_ Cnt Err %[Qual Flags
VAPOR-TDU VOA #2
S16T021672 79-34-5 1,1,2,2-Tetrachloroethane NGS 92 <13 <1.3 nla nfa nia e_m_ 1.3 nfa|Uuy
|516T021672 78-00-5 1,1,2-Trichloroethane NGS 93 <1.5 <15 nfa nia nfa nfa 1.5 nfalUY
_w.__m,__.onaqu 75-34-3 1,1-Dichloroethane NGS 87 <1.2 <1.2 nfa nia nia n/a 1.2 nla|Uy
_w‘_m._.on._mq» 75-35-4 1,1-Dichlorcethene NGS 78 <1.3 <1.3 na nia nia nla 1.3 nfa|UY
_m._m._.cu._mun 107-06-2 1,2-Dichloroethane NGS 92 <1.6 <1.6 nla n/a n/a nia 1.6 nfajuy
_w._m._.on._mqm. 542-75-6 1,3-Dichloropropene (Total) NGS nfa nfa <12 nfa nia nla nia 12 nfajUuy
ﬂw._m._.om._mwu 106-46-7 1,4-Dichlorobenzene NGS 92 <2.0 <20 nfa nfa nla nia 2.0 nfalUy
_ma.qn_w._mum 123-81-1 1,4-Dioxane NGS 91 <1.7 <1.7 nfa nia nfa nfa 1.7 nfajuy
*W._ 6T021672 |71-36-3 1-Butanol NGS 83 <8.9 <8.9 nfa nfa nfa n/a 8.9 nfallLUY
W.ﬁ..oﬂ 672 111-70-6 1-Heptanol NGS 65 <56 <56 nfa nfa nla nia 56 nfalLUYa
_m._ 6T021672 [71-23-8 1-Propanol NGS 79 <3.0 36 nfa n/a nla nfa 3.0 nfalJY
—m..ﬂdﬁwwn 108-47-4 2,4-Dimethylpyridine NGS 91 <3.3 <33 nla na nla n/a 3.3 nfajuy
_,M._mﬂcwumqm 1708-25-8 2,5-Dihydrofuran NGS 92 <28 <28 nla nfa nia nfa 2.8 nfajuy
[s16T021672 78-93-3 2-Butanone NGS 82) <1.9 2.5 nia nal  nia nfa 1.9 nralay
_m._mﬂcn__@ww 110-43-0 2-Heptanone NGS 84 <1.6 <16 nia nla nfa nfa 1.6 nfajuy
_m.,m._dm._mwn 591-78-6 2-Hexanone INGS 84 <1.2 <1.2 nfa nfa nfa nfa 1.2 nfajuy
_wﬂm._.om..mwn 534-22-5 2-Methylfuran NGS 86 <1.8 <1.9 nfa nia nfa nla 1.9 nfajuy
|s16T021672 78-94-4 3-Buten-2-one NGS 83 <1.7 <17 nfa nfal nia n/a nfaluy
[s16T021672 106-354  |3-Heplanone NGS 87, <1.5 <1.5 nfa nal  nia nfa nta|uy
|s16T021672 106-68-3  |3-Octanone NGS 88 <2.4 <2.4 nfa nal  na n/a nfajuy
ls16T021672 105-42-0  |4-Methyl-2-hexanone NGS 88| 1.3 <1.3 nfa nal  nia nfa nlauy
5167021672 108-10-1 __[4-Methyl-2-Pentanone NGS 87| <1.9 <1.9 nla na|  nia n/al nfa|lUY
[S16T021672 67-64-1 [Acetone NGS 78 46 44 nfa nfa na 3___m_ n/a|BLY
S 167021672 75-05-8 Acetonitrile NGS 85 <1.8 250 n/a na|  nia n/al nialY
IS16TO21672 98-86-2 (Acatophenone NGS 90 <26 9.9 nfa nia nfa :..m_ nialJy
[S16T021672 107-13-1 Acrylonitrile NGS 88 <1.7 <1.7 nfa na n/a :._.mH nfajuy
mm 16T021672 107-18-6 Allyl Alcohol NGS 75 <3.9 <3.9 n'a nfa nfa _.___.m_ nfalLUY
|s18T021872 107-05-1  |Allyl Chloride NGS 81 <2.8 <2.8 nfa nal nfa n/a| niajuy
[s18T021672 71-43-2 Benzene NGS 90 <1.2 <1.2 nia nal nia nfal nfafuy
NA. = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range

E - Qutside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.123
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|sample# R _\& _nhm # __p___m?aa __r__..= _ STD % _ Blank Result| Duplicate ﬁ Average _ RPD % —m_ur Rec 3_ Det Limit] Gnt Err #hD..E_ Flags
VAPOR-TDU VDA #2
S16T021672 100-47-0 _mmano__._:_._._m NGS 91 <1.9 <19 _.___.mm nfa n/a nla 19 nfaluy
IS16T021672 123-72-8 _mcﬁm:m_ NGS 94 <21 <21 nia nla nia nla 241 nfa|uy
|s16T021672 108-74-0 Butanenitrile NGS 86 <1.2 <i.2 nfa nla nia nia 12 nla|Uuy
_”w._ BT021672 56-23-5 Carbon tetrachloride NGS 90 <16 <1.6 nia nia n/a n/a 16 nla|Uuy
[s16T021672 108-90-7 Chiorobenzene NGS 3 <15 <15 nia n/a nla nfal 1.5 nfa|uyY
[s16T021672 75-00-3 Chicroethane NGS 81 <1.9 <1.9 n/a na| i n/a 1.9 nfauy
[s16T021672 [p7-66-3 Chioroform NGS 93 <1.6 <1.5 n/a nal  nia n/a| 15 nfa|Uy
[s16T021672 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 nfa nfa nia n/a| 1.8 nfa|UyY
_w._m._.om..mwm 124-18-5 Decane NGS 92 <2.8 <28 n/a n/a nia nfa 28 nfa|Uy
_w._m.q 021672 64-17-5 Ethanol NGS 79 <74 20 nia nla nia n/a 7.4 nfalJy
_m._w,_.omam.__,m 141-78-6 Ethyl acelate NGS 82| <1.5 <1.5 nia n/a nia nla 1.5 nfa|UY
_m._m._d_m._mwn 100-41-4 Ethylbenzene NGS 92| <1.5 <15 nfa nfa nfa nfal 15 nfa|UYy
W..m._dﬁmwm 110-00-9 Furan NGS i7 <186 <1.6 nia nfa nla nia 1.6 nfajUuy
_m._mqon._mwm 110-54-3 Hexane NGS 80| <1.7 1.7 n/a nia nia nia 1.7 nfajuy
_m._m._.on._mﬂn 1628-73-9 Hexanenitrile NGS 90 <1.5 <15 nfa nfa nfa nla 1.5 nfajuy
En._ 672 126-98-7 Methacrylonitrile NGS 88 <1.6 8.0 nfa nla nfa nla 1.6 nfalJy
_m._m._.om._mwu 75-09-2 Methylene Chloride NGS 84 6.7 6.1 nfa nla nfa nla 2.7 nfalBJLY
_W._3 021672 [91-20-3 Naphthalene NGS 92 <3.7 <37 nfa nia nfa nfa 3.7 nfajuy
|s16T021672 28-95-3 Nitrobenzene NGS 91 <2.6 <2.6 nfa nfal  nia nia 26 nfaluy
_Eﬂomu 672 110-59-8 Pentanenitrile NGS 89 <18 <186 nfa nfa nia nfa 16 nfajuy
—m._mddw._mqu 107-12-0 Propanenitrile NGS 90| <1.4 <14 nla nla nla nfa 1.4 nfajuy
16TO21672 110-86-1 Pyridine NGS 110] <3.8 <38 n/a nfa nfa nfaj 3.8 nfajuy
_m.,m._dm._@qn 100-42-5 Styrene NGS 93 <1.6 <16 n/a n/a nia nia 1.6 nfajuy
S16T021672 127-18-4 Telrachloroethene NGS 93 <1.6 54 nia nfa nfa nia 1.6/ nfaly
IS16T021672 108-88-3 |Toluene NGS 91 <1.5 1.8 nfa nla nla nfa 1.5 najJy
5167021672 79-01-6 Trichloroethene NGS 80 <15 <1.5 nfa na|  nia nfa 150 mafuy
[516T021672 75-69-4 Trichlorofiuoromethane NGS 81 <1.6 4.5 nfa nia n/a _.__s_ 1.6 nia _,_4
|5167021672 10061-01-5 |eis-1,3-Dichloropropene NGS 91 <1.3 <13 nia nfa nla =...m_ 1.3 am_=<
[s16T021672 123-864  |n-Butyl acetate NGS 84 <14 <1.4 nia nfa| ma nia| 1.4 nfafuy
NA = Not Analyzed, ND = Not Delected

Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Quiside Calibration Range J - Estimated T - Tentatively ldentified Compound

L - LLS Outside Range N - Named TIC
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Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-EFF-BASE
Customer Sample ID: 16-06173-2-EFF-BASE

Cartridge Evaluation
Data Summary of All Results

Page: 18

Sampled R _ha _....,bm ¥ _»_ﬁin _c...: _ STD % H EE._L Result| Duplicate | Average _ RPD % _mux Rec 3_ Det _._35_ Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
S16T021672 142-82-5 n-Heptane NGS 85 <1.4 <1.4 nia na nla _.z.m_ 14 nfa|uy
S16T021672 10061-02-6  |trans-1,3-Dichloropropene NGS 90 <12 <1.2 nfa nfa nia _.:.m_ 12 nfaluy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Quiside Calibration Range
L - LLS Outside Range N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.125
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Cartridge Evaluation

Page: 19

Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-F1
Customer Sample ID: 16-06173-2-F1
[sample# R T& _o_pw # _h_.s:_an Unit _ STD % _ m_uzx_ m.wn,_:— Duplicate |  Average _ RPD % _mvx Rec 3_ Det Limi[ Cat Err %[Qual Flags
VAPOR-TDU VOA #2

16T021673 79-34-5 1,1,2,2-Tetrachloroethane NGS 92| <1.3 <1.3 nia nia nia “.___w— 1.3 nfajuy
[s16T021673 79-00-5  [1,1,2-Trichloroethane NGS 93] <15 <15 n/a nal nia n/a 15 nialuy
W._m,—am._m.a [75-34-3 1,1-Dichlorcethane NGS ml <1.2 <1.2 nfa nfa nia LE] 1.2 nfajQuy
|s16T021673 75-35-4 1,1-Dichloroethene NGS 78 <1.3 <1.3 n/a nfa nia nia 1.3 nfajQuy
_m._m._._“...ma...u 107-08-2 1,2-Dichloroethane NGS 92 <1.6 <1.6 nfa nfa nia nia 1.8 nfajQuy
F._m.._.om‘_ 673 1542-75-6 1,3-Dichloroprepene (Total) NGS nfa nia <12 nfa nfa nia nia 1.2 nfa|uy
mm_ﬂ_,cmaqu 106-46-7 1.4-Dichlorobenzene NGS 92| <20 <20 nia nfa nia n/a 20 n/aluy
Wumﬁcm._mwu 123-91-1 1,4-Dioxane NGS 9N <1.7 <1.7 nfa nfa nia nfa 1.7 niajQuy
F_o,_.om‘_mum 71-36-3 1-Butanal NGS 83| <89 <849 n/a nfa nfa nial 8.9 nfa|LQUY
Mmqm.._.cm._ G673 111-70-6 1-Heptanol NGS 65 <5.6 <56 n/a nfa nfa nia 56 nfalLUYa
_m_a,an_mwu (71-23-8 1-Propanol NGS 79 <3.0 <3.0 nfa nfa nfa nfa 3.0 nfa|QUY
_m._m,_.om_mwu 108-47-4 2.4-Dimethylpyridine NGS N <33 <33 nia nfa nfa nia 33 nfalUy
IS16TO21673 1708-28-8 2,5-Dihydrofuran NGS 92 <28 <28 nia n'a nfa nia| 28 nfajQuUY
IS16T021673 78-93-3 2-Butanone INGS 82 <1.9 <18 nia nfa nfa :.__m_ 1.9 nfalQY
|S16T021673 110-43-0 2-Heptanone INGS B84 <16 <16 nla nfa nfa :_,m_ 16 nfajuy
[516T021673 [591-76-6  [2-Hexanone NGS 84 <1.2 <1.2 nfa nfa nfa n/a| 1.2 n/a|uy
S16T021673 534-22-5 2-Methylfuran NGS B& <1.9 <19 nia nfa nla n/a 1.9 n/ajQuy
[S16T021673 76-94-4 3-Buten-2-one NGS 83 <1.7 <1.7 n/a nfa nfa nla 1.7 nfajQUY
IS16TO21673 106-35-4 3-Heptanone NGS mu_ <1.5 <1.5 nfa nfa nfa nfa 1.5 nfa|UyY
5167021673 106-68-3 3-Octanone [NGS 88 <2.4 <24 n/a nfa nfa n/a 24 n/aluy
[s16T021873 105-42-0 4-Methyl-2-hexanone INGs 88 <1.3 <13 nla nla nia nla 13 n/a|UY
[s16T021673 108-10-1 4-Methyl-2-Pentanone INGS 87 <1.9 <1.9 nia nia nfa nia 1.9 n/ajQuy
|s16T021673 E7-64-1  |Acetone [NGs 78 48 560 nia wa| na nia 43 n/a|BELQY
Is16T021673 75-05-8 ncetonitrile NGS 85 <18 510 nla nal nia n/a| 1.8 n/a|EQY
_.ma.ﬂom‘_mqw |98-86-2 Acetophenone NGS 90 <26 7.7 nfa nfa nfa :__.m_ 26 nfalJy
Is167021673 107-13-1 Acrylonitrile NGS 88 <17 <17 nla nla nia n/al 1.7 nfalQuY
_m._wdum._mqm 107-18-6 Allyl Aleohol NGS 75 <39 <395 nla nia nfa E__m_ 3.9 nfa|LQUY
_m._ajam__mﬂm 107-05-1 Allyl Chloride NGS a1 <28 <28 nia n/a nia ...___m— 2.8 nfajQuUY
_m._m._dm._m.__é 71-43-2 Benzene NGS 80 <1.2 1.5 nfa nia nla Em_ 1.2 nfalJQy

NA = Not Analyzed, ND = Nol Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS QOutside Range N - Named TIC

E - Oulside Calibration Range

J - Estimated

T - Tentatively |dentified Compound
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Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-F1

Customer Sample ID: 16-06173-2-F1

Cartridge Evaluation

Data Summary of All Results

Page: 20

Sample# R _.ﬁ _93 u _.25_..3 Unit | sto% _ m_u.;_ Result| Duplicate | Average | RPD % [Spk Rec %]  Det Limit] Gt Err %[Qual Flags
VAPOR-TDU VOA #2
S16TO21673 100-47-0 Benzanitrile NGS 91 <18 <19 nfa na nia _._...m_ 1.8 nfa|uy
1516T021673 123-72-8 Butanal NGS 94 <21 <21 nfa nfa n/a E.m_ 21 n/ajQuUY
516TO21673 109-74-0 Butanenitrile NGS 86 <1.2 <1.2 nia nfa nfa E_m_ 1.2 n/ajQuY
IS16T021673 156-23-5 Carbon tetrachloride NGS 20 <1.6 <16 nfa nfa nfa _:.w_ 1.6 nfalQuY
516T021673 108-90-7 Chlorobenzene NGS 93 <1.5 <1.5 nla nia nia _._h_u_ 15 nfaluy
IS16T021673 75-00-3 Chioroethane NGS 81 <1.9 <19 nfa nia n/a nfal 19 nfajQuUY
IS16TD21673 167-66-3 Chloroform NGS 93 <1.5 <15 n___u_ nia nfa n/a| 15 nfajQuy
IS16T021673 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 au_ nia nia nfa 1.8 n/ajQuY
IS16T021673 124-18-5 Decane NGS 92 <28 <28 a.__m_ nfa na nfa 28 nfajuy
IS16TD21673 64-17-5 Ethanol NGS 79 <7.4 <74 n___m_ nla nia nfa 74 nfajQUY
IS16T021673 141-78-6 Ethyl acetate NGS 82 =15 <1.5 :___m_ nia na nia 15 nfajQuy
IS16T021673 100-41-4 Ethylbenzene NGS a2 <1.5 <15 nfa nfa nfa nla 15 nfajuY
[S16T021673 110-00-9 Furan NGS 77 <16 <16 nfa nfa nfa nia 1.8 nfajQuy
‘w._a._dm._muu 110-54-3 Hexane NGS &80 <1.7 <1.7 nla nia nfa nia 1.7 nfa|ally
Is16T021673 528-73-9  [Hexanenitrile NGS 90 <1.5 <1.5 n/a nal nfa nta 15 nlaluy
16T021673 126-98-7 Methacrylonitrile NGS 88 <1.6 23 nia nia nfa nfa 16 nfajJQy
IS16TO21673 75-09-2 Methylene Chioride NGS 84 6.7 28 nia nfa nfa nfa 27 nfa|BJLQY
IS16TO21673 91-20-3 Maphthalene NGS 92 <37 <37 nfa nfa nfa nfa 37 nfajuy
1S16T021673 98-95-3 Nitrobenzene NGS 91 <26 <26 nfa nia nfa nfa 2.6 nfajuy
W__m._. 021673 110-59-8 Pentanenitrile NGS 89 <1.6 <16 n/a nia nia nia 16 n/a|Uy
_.mum.._dm._mu@ 107-12-0 Propanenitrile NGS a0 <14 12 nfa nla nfa nfa 1.4 nfalJay
[s16T021673 110-86-1  [Pyridine NGS 110 <3.8 <38 nla na|  nia n/a 3.8 n/alQuy
me._. 021673 100-42-5 Styrene NGS 93 <1.6 <16 nfa nfa nfa nla 1.6 n/ajuy
[516T021673 127-184  [Tetrachloroethene NGS 93 <16 23 nla na| nia n/a| 16 nalY
[s16T021673 108-88-3  [Toluene NGS 91 <15 <15 n/a nia nfa n/al 1.5 nfajuy
F.B,_.ou._wuw 79-01-6 Trichloroethene NGS 90 <1.5 <1.5 nfa nfa nia Em_ 1.5 n/alQuy
|516T021673 75-60-4 Trichlorofluoromethane NGS 81 <1.6 310 nia nal nia n/al 16 n/alQy
#m.:w._dm._muw 10061-01-5 |cis-1,3-Dichloropropene NGS 91 <1.3 <1.3 nfa nia nfa _.z.m_ 1.3 nfalQuUY
Mw._m._dm__mww 123-86-4 n-Butyl acetate NGS 84 <1.4 <1.4 wa nia nia :E_ 1.4 na|uy
NA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range

E - Qutside Calibration Range

N - Named TIC

J - Eslimated

T - Tentatively Identified Compound
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Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-F1

Customer Sample ID: 16-06173-2-F1

Cartridge Evaluation

Data Summary of All Results

Page: 21

Sample¥ R [A¥ [cas [Analyte Junit [ sto%] Blank Result| Duplicate | Average | RPD %[ spk Rec %[ Dot Limit[ Gat Err %|Qual Flags
VAPOR-TDU VOA #2
IS16TO21673 142-82-5 n-Heptane NGS B85 <14 <1.4 nia nfa nfa :E_ 14 :..m_DC<
S16T021673 10061-02-6 [trans-1,3-Dichloropropene NGS 90 <1.2 <12 nla nfa nfa nfa| 1.2 nfajQuy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Outside Range

E - Quiside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.128
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Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-G1
Customer Sample |D: 16-06173-2-G1

Cartridge Evaluation

Data Summary of All Results

Page: 22

P R [a#cas# [Anatyte Junit [ stou] Blank Result | Duplicate [ Average [ RPD % [SpkRec %[  Det Limit] Cnt Err %[Qual Flags
VAPOR-TDU VOA #2
IS16T021674 79-34-5 1,1,2,2-Tetrachloroethane NGS 92 <1.3 <1.3 :___m.— nfa nia nfa 1.3 nfaluy
S16T021674 79-00-5 1.1.2-Trichlorogthane NGS 93 <1.5 <1.5 nfa nia nia WE] 15 nfaluy
S16T021674 75-34-3 1,1-Dichloroethane NGS 87 <1.2 <1.2 nfa nfa n/a nia 1.2 nfaluy
IS16T021674 [75-35-4 1.1-Dichloroethene NGS 78 <1.3 <13 nfa n/a n/a _._.__.m_ 1.3 nfa|UyY
[S16T021674 107-06-2 1,2-Dichloroethane NGS 92 <16 <1.6 nia nia nfa :._.m_ 1.6 nfa|UyY
IS16T021674 1542-75-6 1,3-Dichipropropene (Total) NGS n/a nfa <1.2 nia nfa nfa a.m_ 1.2 nfaluy
IS16TO21674 106-46-7 1,4-Dichlorobenzene NGS 92 <2.0 <2.0 nfa n/a nfa _._h_.u_ 20 nfaluy
IS16T021674 123-91-1 1.4-Dioxane NGS 91 <i.7 =1.7 nfa n/a nfa ..:.w_ 1.7 nfajuy
IS16T021674 |71-38-3 1-Butanol NGS 83 <8.9 <8.9 nia nfa nfa :___.m_ 8.9 n/a|Luy
IS1BT021674 111-70-6 1-Heptanol NGS 65 <56 <5.6 nla n/a nla ..1.»_ 58 n/a|LUYa
IS16TO21674 71-23-8 1-Propanol NGS 79 <3.0 <3.0 nfa n/a nfa nfa w,a_ nfaluyY
IS16T021674 108-47-4 2 ,4-Dimethylpyridine NGS 91 =33 <33 nia n/a nfa nfal u.m_ nfaluy
IS16T021674 1708-29-8 2.5-Dihydrofuran NGS 92 <2.8 <28 nfa n/a nfa nfa u.m_ nfajUyY
[S16T021674 78-03-3 2-Butanona NGS 82 <1.9 <1.9 nfa nia nfa nla 1.9 nfaluy
(S16T021674 110-43-0 2-Heptanone NGS 84 <16 <1.6 nla nla nia nfa 1.6 nfajuy
mmam._.nma 674 591-78-6 2-Hexanane NGS 84 <12 <1.2 na nfa nfa nfa 1.2 n/a|Uy
[S16T021674 534-22-5 2-Methylfuran NGS 86 <1.9 <1.9 nfa nfa nfa nfal 19 nfajuy
IS16T021674 78-94-4 3-Buten-2-one NGS mwﬂ <1.7 <1.7 nfa nia nfa nfal 1.7 nfajUy
IS16T021674 106-35-4 3-Heptanone NGS w.__._ <1.5 <1.5 nla nfa nla nfa 1.5 nfaluy
[s16T021674 106-68-3  [|3-Octanone NGS 88| <2.4 <2.4 nfa va|  na n/a| 2.4 niafUY
[s18T021674 105420  |4-Methyl-2-hexanone NGS 88| <1.3 <1.3 nla n/a nia n/a 13 wia|uy
[s16T021674 108-10-1  |4-Methyl-2-Pentanone NGS 87| <1.9 <1.9 nfa na| nia n/al 1.9 niafuy
_w‘_m.am,_wﬂ- 167-64-1 Acetone NGS um_ 4.6 950 n/a n/a nfa n/a 4.3 n/a|BELY
[s16T021674 75-05-8 Acstonitrile NGS 85| <1.8 960 nfa nfal nia n/a| 18 nia|EY
[516T021674 96-862 |Acetophenone NGS 90| <26 5.8 nla va| nia n/af 26 nialJY
[s16T021674 107-13-1  |Acrylonitrile NGS 85| <1.7 <1.7 nla val  nia n/al 1.7 n/aluy
_mﬂmﬂcn._m.z 107-18-6 [Allyl Alcohol NGS 75| <3.9 <3.9 nfa nia nfa Em_ 3.9 nfajLuy
IS16T021674 107-05-1 Allyl Chloride: NGS 81 <2.8 <2.8 nla nla nfa a.m_ 28 n/a|UyY
[S16T021674 [71-43-2 Benzene NGS 90 <1.2 1.3 nla n/a na _._._6_ 1.2 nfaldy
NA = Not Analyzed, ND = Not Detected

Y - Comment Q - Qualitative B - Blank Contamination a- LCS Outside Range

U - Less Than Detection Limit E - Qutside Calibration Range J - Estimated T - Tentatively ldentified Compound

L - LLS Qutside Range N - Named TIC
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-G1
Customer Sample ID: 16-06173-2-G1
[sampte# R [A¥ Jcasw [Analyte unit | stow] Blank|  Result]| Duplicate | Average | RPD % [Spk Rec %[ Dot Limit] Cnt Err %[Qual Flags il
| VAPOR-TDU VOA #2
F._m._.on._m? 100-47-0 Benzonitrile NGS 91 <1.9 <1.9 nfa n/a nla n/a 1.9 nfa|Uy
T;m....o»..mwa 123-72-8 Butanal NGS 94 <2.1 <21 nfa nfa nia nfa 21 nfafuy
W._m.sm._m?— 109-74-0 Butanenitrile NGS 86 <1.2 <1.2 nia nfa n/a nfa 1.2 nfa|uy
[s18T021674 56-23-5 Carbon tetrachloride NGS 90 <1.6 <1.6 nia n/a nia na 18 nfajuy
_w_ﬂ.on._ 674 108-90-7 Chlorobenzene NGS 93 <1.5 <1.5 nfa nfa nfa nla 1.5 nfajuy
_m._m._.om._ 674 |75-00-3 (Chioroethane NGS 81 <1.9 <19 nfa nla nla nla 18 nfa|uy
_m._qum_ 674 67-66-3 (Chioroform NGS 93 <1.5 23 nfa n/a nfa nfa 1.5 nfalJ¥y
_m._ 67021674 110-82-7 Cyclohexane NGS 87 <18 <1.8 nfa nfa nfa n/a 1.8 nfajUy
[516T021674 124-18-5 Decane NGS 92 <28 <28 nfa nla nla nfa 2.8 nfaluy
I516T021674 54-17-5 Ethanol NGS 79 =74 <74 nfa nfa nia nfa 7.4 nfa|Uy
S16T021674 141-78-6 Ethyl acetate NGS 82 <15 <15 nfa nfa nla nfa 1.5 nfaluy
S16T021674 100-41-4 Ethylbenzene NGS 92| <1.5 <15 nla nfa nfa nia 1.5 nfajuy
[S16T021674 110-00-8 Furan NGS 77 <1.6 <18 n/a nfa nfa nfa 1.6 nfajuy
Is16T021674 110-54-3 Hexane NGS 80 <1.7 <17 nia nia n/a nia 1.7 n/aluy
—m._m._.cm._mqh 28-73-9 Hexanenitrile NGS 90 <1.5 <1.5 nia nfa nfa nia 1.5 nfaluy
_W_m.".cm.,mﬁ 126-98-7 Methacrylonitrile NGS 88 <1.6 29 nfa nla nfa nla 1.6 nfalJy
_m._mﬁcu._mwn [75-09-2 Methylene Chioride NGS 84 6.7 <27 nfa nia nfa nfa 2.7 nlalLUY
_m._m._.om._ 674 191-20-3 Naphthalene NGS 92 <37 <3.7 nfa nla nfa nfa 3.7 nfajuy
_ma._.ou._mﬁ los-g5-3 Nitrobenzene NGS 91 <2.6 <28 nia nfa nia nfa 2.6 nfajuy
_m._m._dm_mwn 110-59-8 Pentanenitrile NGS 89 <16 <16 nia nfa nia nfal 1.6 nfajuy
16T021674 107-12-0 Propanenitrile NGS 80| <1.4 21 nfa nfa nia _.z.m_ 1.4 nfalY
_w‘_m._.ou._mqh 110-86-1 Pyridine NGS 110] <3.8 <3.8 nia nfa n/a nia 3.8 nfajuy
[516T021674 100-42-5  |Styrene NGS 93 <16 <1.6 nfa nal nla n/a 16 n/aluy
[816T021674 127-18-4  |Tetrachloroethene NGS 93 <1.6 18 nfa nfal nfa n/al 1.6 nfalY
|s16T021674 108-88-3  [Toluene NGS 91 <1.5 <1.5 n/a na|  nia n/a| 1.5 n/a|lUY
[s16T021674 79-01-6 Trichloroethene NGS 90 <1.5 <1.5 nfa na| nfa nfa| 15 n/ajuy
—m_m._.om.rm“ﬂ 75-69-4 Trichloroflucromethane NGS 81 <1.6 310 nfa nfa nia nfa 1.6 nfalY
_m.mm._.cn.,m.; 10061-01-5 |cis-1,3-Dichloropropene NGS 1] <1.3 <13 nfa nia nia nfa 13 nfajuy
ls16T021674 123-86-4 n-Butyl acetale NGS 84 <1.4 <1.4 n/a| na nia nfal 14 nfa|uy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range
U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively Identified Compound

L - LLS Qutside Range N - Named TIC '
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Cartridge Evaluation
Data Summary of All Resuits
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-G1
Customer Sample ID: 16-06173-2-G1
Sample# R _._& _opmu _»E_as Unit _ STD % _ Blank xeus__ a:u_ms.n_ Average _ xvoimux Rec%| Det _..a:_ Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
[S16T021674 142-82-5 n-Heptane NGS 85 <1.4 <14 n/a nfa nfa nia 1.4 nfaluy
_m._m.-om._mﬂa 10061-02-6 |trans-1,3-Dichioropropene NGS 20 <1.2 <1.2 nia nfa nia nfa 1.2 nlaluy
MNA = Not Analyzed, ND = Not Detected

Y - Comment

U - Less Than Detection Limit

L - LLS Outside Range

Q - Qualitative

E - Qutside Calibration Range

N - Named TIC

B - Blank Contamination
J - Estimated

a-LCS Outside Range
T - Tentatively Identified Compound

C.131
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Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-H1
Customer Sample ID: 16-06173-2-H1

Cartridge Evaluation

Data Summary of All Results

Page: 25

Samplet R |A# [cas# [Anatyte Junit | sou] Biank|  Result] Duplicate | Average | RPD % [Spk Rec [  Det Limit] Cnt Err %[Qual Flags
VAPOR-TDU VIOA #2
S16T021675 79-34-5 1,1,2,2-Tetrachloroethane NGS wm_ <1.3 <13 nla nfa nia na 1.3 nfajuy
S16T021675 79-00-5 1,1,2-Trichloroethane NGS 93 <1.5 <1.5 nia nfa nia nal 1.5 nfajuy
S16TO21675 75-34-3 1,1-Dichloreethane NGS 87 <1.2 <t2 nia nia n/a nia| 1.2 nfaluy
|S16TO21675 75-35-4 1,1-Dichloroethene NGS 78| <1.3 <13 nfa nfa nfa nfal 13 nfajuy
_,w._mqomn_mum 107-06-2 1,2-Dichloroethane NGS 92 <16 <1.6 n/a nia nfa E.m_ 16 nfaluy
[s16T021675 |542-756  [1,3-Dichloropropene (Total) NGS nfa n/a <12 n/a nia nia nial 12 niajuy
_m._m._.om._mum 106-46-7 1,4-Dichiorobenzene NGS 92 <2.0 <2.0 n/a nia nfa nfal 2.0 nfajuy
_m._mﬁcn._amd 123-91-1 1,4-Dioxane NGS 91 <1.7 <1.7 nia nia nfa 3...m_ 1.7 nfajuy
F..mqom..mum 71-36-3 1-Butanol NGS 83 <8.9 220 n/a nfa nia nia B9 nfajLy
Wachm_awm 111-70-6 1-Heptanol NGS 65 <56 <5.6 nfa nia nfa nfa 56 nfa|LYa
mm._m._.amaum 71-23-8 1-Propanol NGS 79 <3.0 61 nfa nfa nfa n/a 3.0 nialY
gcm._mqm 108-47-4 2 4-Dimethylpyridine NGS 91 <3.3 <3.3 n/a nfa nia nfa 3.3 n/a|UY
Is16T021675 1708-28-8 2,5-Dihydrofuran NGS 92 <28 <28 nfa nfa nia nfa 28 nfalUy
[S16T021675 78-93-3 2-Butanone NGS 82 <19 98 nfa nfa nia nia 1.9 nlal¥
[S16TO21675 110-43-0 2-Heptanone NGS 84 <16 9.4 nla nfa nla nia 16 nfalJY
S516T021675 1591-78-6 2-Hexanone NGS 84 <1.2 12 nia nfa nia n/a 1.2 nfaly
S16T021675 534-22-5 2-Methylfuran NGS 86 <1.9 <19 n/a nfa nfa n/a 18 nlalUy
IS16T021675 [78-94-4 3-Buten-2-one NGS 83| <17 68 nla nfa nfa nfal 1.7 nfajJy
_m._w.am._mwm 106-35-4 3-Heptanone NGS 87 <15 49 nia nfa nfa nfa| 1.5 nfaly¥
|s18T021675 106-68-3  [3-Octanone NGS 88 <24 <24 nla nfal nla nfal 2.4 n/ajuy
_m._m._dm._m..a 105-42-0 4-Methyl-2-hexanone NGS 88 <13 <13 nia nfa nfa n/a| i3 n/a|uy
[s16T021675 108-10-1 4-Methyl-2-Pentanone NGS 87| <1.9 2.1 nia nfa nfa nfa 1.9 nfalJy
_m._macm‘_mum 67-64-1 Acetone NGS 78 46 850 nla nfa nfa nla 4.3 n/a|BELY
_w._mﬂaunmwm 75-05-8 Acetonitrile NGS 85 <1.8 590 nla nfa nfa nfa 1.8 nfa|EY
_m__m.._.cm__mum 198-86-2 Acetophenone NGS 90 <26 7.7 nfa nfa nfa nia 26 n/alJy
_m._m._. 021675 107-13-1 (Acrylonitrile NGS 88 <17 <1.7 n/al nfa nfa n/a 1.7 nfajuy
@m.am_mum 107-18-6 Allyl Aleohol NGS 75 <39 <3.9 nia na nfa nfa 39 nfa|LUY
—m._m._dm_mﬂm 107-05-1 Allyl Chloride NGS 81 <2.8 <2.8 n/aj nfa nfa n/aj 28 n/ajuy
[s16T021675 71-43-2 Benzene NGS 90 <1.2 6.4 nal wa| n/al 1.2 nfafJy
NA = Not Analyzed, ND = Mot Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively Identified Compaound
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sample# R ____5 _npm # _»_..u__aa Junit _ImE % _ Blank mom:u._ Duplicate | Average | RPD % [Spk Rec %|  DetLimit| Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
IS16T021675 100-47-0 Benzanitrile NGS 91 <1.9 <1.9 nla n/a n/a E.»_ 19 nfajuy
IS16T021675 123-72-8 Butanal NGS 94 <2.1 13 na nia n/a n/a| 21 nialY
I516T021675 109-74-0 Butanenitrile NGS 86| <1.2 21 nfa nfa nfa _.z.u_ 1.2 nialY
IS16TO21675 156-23-5 Carbon tetrachloride NGS 90 <16 <1.8 nfa n/a nla _.;.m_ 18 n/aluy
16TO21675 108-90-7 Chlorobenzene NGS 93 <1.5 <1.5 nfa n/a n/a _._h.u_ ._.m_ nlaluy
S16T021675 75-00-3 Chloroethane NGS 81 <1.9 <1.9 nfa nia nla nfal 1.9] nfa|uy
[s16T021675 7663 Chioroform NGS 93 <1.5 3.2 nfa na| na n/al 1.5| nfafJy
[s16T021675 110-82-7 _ [Cyclohexane NGS 87 <1.8 <1.8 n/a na| na nfa| 1.8| niajuy
16T021675 124-18-5 Decane NGS 92 <2.8 29 nfa nia n/a .;__.m* 28 nfalJ¥
IS16T021675 Ba-17-5 Ethanol NGS 79 <7.4 120 nfa nfa nfa :___L T4 nfalY
S16T021675 141-78-6 —m_.:w__ acetate NGS 82 <1.5 <1.5 na nla n/a .a__m_ 15 nfa|Uuy
IS16T021675 100-41-4 ﬁm:._u_.__uwzwm_.ﬁ NGS 92 <1.5 <1.5 nfa nfa nfa nfa 1.5 nfaluyY
|S16T021675 110-00-9 Furan NGS 77 <1.6 21 nfa n/a nfa nfa 1.6 nfalJ¥
IS16T0O21675 110-54-3 Hexane NGS 80 <1.7 <17 nfa nia nfa nfa 1.7 nlalUY
|S16T021675 1628-72-9 Hexanenitrile NGS 90 <1.5 1.7 nfa nla nia nfa 1.5 n/ajJy
IS16T021675 126-98-7 Methacrylonitrile NGS 88 <1.6 6.8 nfa nfa na nfa 1.6 nfalJy
16T021675 75-09-2 Methylene Chloride NGS mh_ 6.7 6.0 nfa nla nfa nfa 27 nfafBJLY
@mﬂcn_mqm 191-20-3 Naphthalene NGS 92| <3.7 <3.7 nfa nla nfa nfa b nfauy
_w_m._dm._mqm 198-95-3 Nitrobenzene NGS a1 <26 <26 nfa nla nfa nfa 26 niafuy
_m_qum._mﬂm 110-59-8 Pentanenitrile NGS 89 <1.6 7.5 nfa nia nfa nfa 1.6 n/alJy
—maﬂon._mww 107-12-0 Propanenitrile NGS 90| <1.4 31 nla nia nia nfa 1.4 nial¥
16T021675 110-86-1 Pyridina NGS 110 <38 5.3 nia na nia n'a 3.8 nialJy
S16T021675 100-42-5 Styrene NGS 93 <1.6 1.7 nfa nfa nia nfa 16 n/alJy
S16TO21675 127-18-4 Tetrachloroethene NGS 93 <16 23 nfal nfa nla nfa 16 nialy
IS16T021675 108-88-3 Toluene NGS 9 <1.5 4.1 nfa nla nla n/al 1.5 nlalJy
|S16T021675 79-01-6 Trichloroethene NGS 90 <1.5 <1.5 nfa nfa nfa nfa 1.5 nfajuy
S16T021675 75-69-4 Trichlorofluoromethane NGS 81 <16 220 nfa n/a n/a nfaj 1.6 n/alY
S16T021675 (10061-01-5 |cis-1,3-Dichloropropene NGS 91 <1.3 <1.3 nfa nia nia nfal 1.3 nfa|uy
S16T021675 123-B6-4 n-Butyl acetate NGS 84 <1.4 <1.4 nfa n/a n/a _._.__m_ 1.4 n/ajuy
NA = Not Ar d. ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a- LCS Outside Range

U - Less Than Detection Limit

L - LLS Qutside Range N - Named TIC

E - Outside Calibration Range

J - Estimated

T - Tentatively Identified Compound
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-H1
Customer Sample ID: 16-06173-2-H1
Sample# R _.pa _n)ma _h_..n___ae _::: _ STD .x.._ w_m..._,_ wnu.___«_ Duplicate _ Average _ RPD ﬂ._wux Rec .Fm Dﬂr_a._:_ CnErr .x__n.._a_ Flags
VAPOR-TDU VOA #2
5167021675 142-82-5  |n-Heptane NGS 85 <14 10 nia| na| nia nfa| 1.4 nia{Jy
S16T021675 10061-02-6 |trans-1,3-Dichloropropene NGS 20 <1.2 <1.2 n/al nia n/a n/a 1.2 n/aluy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative

U - Less Than Detection Limit

L - LLS Qutside Range

E - Outside Calibration Range

N - Named TIC

B - Blank Contamination
J - Estimated

a - LCS Qutside Range
T - Tentatively Identified Compound
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N - Named TIC

E - Qutside Calibration Range

J - Estimated

E_oa R _h.a _Q_pm i wbsn_ﬁm —c:: _ STO % _ mﬂm____._ nmmc_._ Duplicate _ Average M RPD % _m_u_n Rec 3_ Det LI ai Cnt Err ._Lnew_ Flags
| VAPOR-TDU VOA #2
Fam._.omaqm 79-34-5 1,1,2,2-Tetrachloroethane NGS 92 <1.3 <1.3 nia nia nia ..___.w_ 1.3 nfaluy
{s16T021676 (79-00-5 1,1,2-Trichloroethane NGS 93 <15 <1.5 n/a na|l  nia n/a 1.5 n/alUY
F._m.._.om.awm 5-34-3 1,1-Dichlorcethane NGS 87 <1.2 <12 nfa nia nla nia 1.2 nfajuy
Fqucmﬂm._a [75-35-4 1,1-Dichloroethene NGS 78 <1.3 <1.3 na n/a nia n/a 13 nfajuy
F._m.._.om..ouw 107-08-2 1.2-Dichloroethane NGS 92 <1.6 <1.8 nfa nia nia nia 16 nfaluy
_m._m.._dm‘_m.__«m 542-75-6 1,3-Dichloropropene (Total) NGS n/a nfa <1.2 nfa nfa nla nia 1.2 nfa|luy
?_m._.om._mwm 106-46-7 1.4-Dichlorobenzene NGS 92 <2.0 <2.0 nfa nfa nfa nfa 2.0 nfa|uy
16TQ21676 123-91-1 1,4-Dioxane NGS 21 <1.7 <1.7 nfa nia nia nfa 1.7 nfaluy
_.m._m.wom._oum |71-36-3 1-Butanal NGS 83 <B.9 <8.9 nfa nia nfa nfa 8.9 nfalLUY
F._a._ém._ 676 111-70-6 1-Heptanal NGS 65 <56 <56 n/a nfa nfa nfal 56 nfalLUYa
15167021676 71-23-8 1-Propanol NGS 79 <3.0 38 nia nfa nla nfa| 3.0 nialJy
[s16T021676 108-47-4 2.4-Dimethylpyridine NGS 91 <33 <33 nia n/a n/a n/a| 33 n/ajuy
ww._m‘«cma,___.m 1708-29-8 2,5-Dihydrofuran NGS 92 <2.8 <28 nfa nia nfa _._h_m_ 28 nfa|UY
—m._m._.om._mqm [78-93-3 2-Butanone NGS 82 <1.9 <19 n/a nia nia :._a_ 19 n/ajUy
|s16T021676 110-43-0 2-Heptanone NG3 84 <1.6 <16 nia nia nfa _.____m_ 16 nfaluy
IS16T021676 1591-78-6 2-Hexanone NGS 84| <1.2 <1.2 nfa nia nia nia 1.2 nfalUy
S16T021676 1534-22-5 2-Methylfuran NGS 86| <1.9 <19 n/a nfa nla n/a 1.9 nfa|UY
IS16TO21676 78-94-4 3-Buten-2-one NGS 83| <1.7 <1.7 nfa nfa nfa nfa 1.7 nfa|uy
IS16T021676 106-35-4 3-Heptanone NGS 87 <15 <15 nfa nfa nia nfa 1.5 nfajuy
IS16T021676 106-68-3 3-Octanone NGS 88| <24 <24 n/a nfa nla n/a 2.4 n/ajuy
IS16T021676 105-42-0 4-Methyl-2-hexanone NGS 88| <13 <1.3 nfa nfa nia nfa 1.3 n/a|Uy
IS16T021676 108-10-1 4-Methyl-2-Pentanone NGS 87 <1.9 <19 nia nfa nfa nfa 18 nfalUy
[S16T021676 67-64-1 Acetone NGS 78 48 310 nla nfa nia n/a| 43 nfa|BLY
_m._m.nom._mwm I75-05-8 Acetonitrile NGS 85 <1.8 1.1E+03 nla nfa nfa nfa 18 n/a|EY
_m_w,_,omaqm [98-86-2 Acetophenone NGS a0 <26 8.0 nia nfa nfa nia 26 nfalJy
_m._mﬂom._mum 107-13-1 Acrylanitrile NGS 88 <1.7 <1.7 nia nfa nfa n/a| 1.7 nfajuy
—wam._.om._mum 107-18-6 Allyl Alcohol NGS 75 <39 <39 na nfa nfa n/a| 39 nfajLuy
_m._mﬂom._mum 107-05-1 Allyl Chloride NGS 81 <2.8 <2.8 3..m_ nfa nfa nfa 28 nfajuy
[s16T021670 71-43-2 Benzene NGS 90) <1.2 <1.2 nal wa| na n/a 12 nfaluy
NA = Net Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

T - Tentatively Identified Compound
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Sample#t R |A# [cas# |anaiyte Unit | sto%] Blank Result| Duplicate | Average | RPD % [Spk Rec %]  Det Limit] Cnt Err %]Qual Flags
VAPCR-TDU VOA #2

16T021676 100-47-0  [Benzonitrile NGS 91 <1.9 <19 nfa| nfa|  nfa n/af 1.9 nfaluy
[s16T021676 123726 [Butanal NGS % <2.1 <2.1 n/a na|  nia n/al 2.1 n/alUY
T:ﬂdmamum 109-74-0 Butanenitrile NGS 86 <1.2 <1.2 nfa nla nla nfa 1.2 nia|uy
_m|.__m._.on._ 676 |56-23-5 Carbon tetrachloride NGS 90 <1.6 <16 nfa nfa nfa nfa 16 nia|Uy
[s16T021676 108-90-7 Chlorobenzene NGS 93 <1.5 <1.5 nfa nia nia nfa 15 nfajUy
IS16T021676 75-00-3 Chloroethane NGS 81 <1.9 <1.9 nfa nia nia nfa 1.9 nfalUuy
IS16T021676 167-66-3 Chlorofarm NGS 93 <1.5 <1.5 nfa nfa nfa n/a 1.5 nla|Uy
IS16TO21676 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 nfa nla nla nfa 1.8 nlajuy
S16T021676 124-18-5 Decane NGS 92| <28 3.0 nfa nfa nfa nfa 28 nfalJY
IS16T021676 -17-5 Ethanol NGS 79| <7.4 150 nia nfa nla nfa 7.4 nfalY
IS16TO21676 141-78-6 Elhyl acetate NGS 82 <1.5 <1.5 nfa nfa nia nfa 15 nfalUy
S16T021676 100-41-4 Ethylbenzene NGS 92 <1.5 <1.5 nfa nfa n/a nfal 1.5 nfalUY
IS16T021676 110-00-9 Furan NGS v <16 <1.6 nfa nfa nfa nfa 16 nfajUuy

16T021676 110-54-3 Hexaneg NGS 80 <17 1.7 nfa nfa nfa nfal 17 nfa|UY
[S16T021676 [628-73-9 Hexanenitrile NGS 90 <1.5 <1.5 nfa nfa nfa nfa 1.5 nfajuy
|S16T021676 126-98-7 Methacrylonitrile NGS 88| <16 35 n/a nia nfa nfa 186 nfalJy
IS16T021676 175-08-2 Methylene Chloride NGS 84 6.7 4.2 na nla nla nla 27 nfalBJLY
IS16T021676 1-20-3 Naphthalene INGS 92 <3.7 <37 na nia nfa nla 3.7 nia|uy
IS16T021676 los-95-3 Nitrobenzene NGS 91 <26 <28 nfa nia nfa nfa 26 niajuy
S16T021676 110-59-8 Pentanenitrile NGS 89 <1.8 <16 nia n/a nia nia 1.6 nfajuy
IS16T021676 107-12-0 Propanenitrile NGS wn._ <14 14 nfa nfa n/a nfa 1.4 nfalyY
IS16TD21676 110-86-1 Pyridine NGS5 ._3_ <3.8 <38 nla nfa nia nfa 3.8 nfa|luyY
S16T021676 100-42-5 Styrene NGS mu_ <16 <1.6 nla nfa n/a n/a 1.6 n/ajuy
_m.a._du._mum 127-18-4 Tetrachloroethene NGS 93] <16 18 n/a nfa nfa Em_ 16 nia|Y

16TO21676 108-88-3 Toluene NGS L] <1.5 <15 n/a nfa nfa Qm_ 1.5 nla|uy
|s16T021676 79-01-6 Trichloroethene NGS 90 <15 <15 n/a na| na n/a| 15 n/aluy
g._dm‘_mum [75-69-4 Trichloroflucromethane NGS 81 <1.6 260 nia nfa nfa :___m_ 16 n/a|Y
_m.dm._dm._mum 10061-01-5 |cis-1,3-Dichloropropene NGS 9 <1.3 <13 na nfa nfa 3___m_ 1.3 n/ajuy
[s16T021678 123-864  |n-Bulyl acetate NGS 84 <1.4 <14 nia na|  nia n/al 14 nfajuy

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Delection Limit

L - LLS Qutside Range

E - Qutside Calibration Range

N - Named TIC

J - Estimated

T - Tentatively Identified Compound
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[sample# R _._.E mn)m P _hzn_ﬁe Unit _ STO % _ Blank xau..____ Duplicate | Average | RPD % _.m_:. Rec #— Det Limit] Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
S16T021676 142-82-5 _:.Imc-m:m NGS 85| <14 <14 nfa nfa nfa nia 14 nfalUy
[S16T021676 10061-02-6 __B:m,._.u,ﬂ.—or_o_.ouavmzn NGS S0 <1.2 <1.2 n/a nfa nia nfa 1.2 nlajuy
NA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative B - Blank Contamination

U - Less Than Detection Limit
L - LLS Qutside Range

E - Outside Calibration Range

N - Named TIC

J - Estimated

a - LCS Qutside Range
T - Tentatively ldentified Compound
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N -Named TIC

E - Outside Calibration Range

J - Estimated

T - Tentatively Identified Compound

Sample# R _;_ _onm # _.na_:a _S_: _ STD % _ Blank Result| Duplicate _ Average _ RPD % Tnx xmo,x_ Det _._3=_ CntErr a_eﬁ_ Flags
VAPOR-TDU VOA #2
S16T021677 [79-34-5 1,1,2,2-Tetrachloroethane NGS 92 <13 <1.3 nfa n/a nfa nfa 13 nfa|uy
S16T021677 [79-00-5 1,1,2-Trichloroethane NGS 93 <1.5 <1.5 nfa nfa nia nfa 1.5 nfajuyY
IS16T021677 75-34-3 1,1-Dichloroethane NGS 87 <1.2 <1.2 nfa nfa n/a nfa 1.2 n/ajuy
S16T021677 [75-35-4 1,1-Dichloroethene NGS 78 <1.3 <1.3 nfa n/a nla ..z.mﬂ 13 nfajuy
IS16T021677 107-06-2 1.2-Dichloroethane NGS 92 <1.6 <1.6 nfa n/a nfa amm 1.6 n/ajuy
IS16TO21677 542-75-6 1,3-Dichloropropene (Total) NGS nia nia <1.2 nfa nfa nfa =__.mm 1.2 niajuy
[516T021677 106467 [1,4-Dichlorobenzene NGS 92 <2.0 <2.0 nfa nal na n/a| 20 n/a|uy
_w._ﬂ.cmemum. 123-911 1,4-Dioxane NGS 9N <1.7 <1.7 nlal nfa nfa _.:.m_ 1.7 nfaluy
[s16T021677 71-36-3 1-Butanol NGS 83 <8.9 <8.9 nia nfal nfa n/a| 89 nfafLUY
|s16T021677 111-706  |1-Heptanol NGS 65 <5.6 <5.6 nfa nfa| wa n/a| 55 n/a|LUYa
IS16T021677 71-23-8 1-Propano! NGS 79 <3.0 91 nla nfa nfa _.:_.m_ 3.0 nfajJY
S16T021677 108-47-4 2,4-Dimethylpyridine NGS 91 <33 <33 nla nfa nia aﬂ_ 33 nla|uy
S16TO21677 1708-29-8  |2,5-Dihydrofuran NGS 92 <28 <2.8 nfa nla nfa nla 28 nfafuy
IS16TO21677 [768-93-3 2-Butanone NGS 82 <1.9 27 nfa nia nfa nia 1.8 nfalJ¥
IS16T021677 110-43-0 2-Heptanone NGS 84 <18 6.2 na n/a na nfa 1.6 n/alJy
IS16T021677 1591-78-6 2-Hexanone NGS B84 <1.2 23 nla nia nia nia 1.2 nlalJy
|S16T021677 1534-22-5 2-Methylfuran NGS 86| <1.9 <19 nfa n/a n/a nfa 1.9 nfaluy
IS16T021677 |78-94-4 3-Buten-2-one NGS 83 <1.7 <1.7 n/a nia nfa nla 1.7 nfajuy
IS16T021677 106-35-4 3-Heptanone NGS 87| <1.5 29 nia nla nfa n/a 15 nlalY
IS16TO21677 106-68-3 3-Octanone NGS 88 2.4 <2.4 na nla nla n/a 24 nfajuy
IS16T021677 105-42-0 4-Methyl-2-hexanone NGS mm_ <1.3 <13 nfa nia nfa nfal 1.3 nfalUY
IS16T021677 108-10-1 4-Methyl-2-Pentanone _zﬁww m.m_ <1.9 <1.9 nla nfa nla nla 18 nfajuy
IS16T021677 167-64-1 Acetona _znm um_ 46 41 nla nfa n/a nfa 43 n/alBLY
[s16T021677 [75-05-8 Acetonitrile NGS 85] <18 150 nja nal  nia n/a 1.8 n/alY
[s16T021677 |os-86-2 Acetophenone NGS ) <286 14 n/a wa| na n/a| 26 n/alY
[s16T021677 107-131  [Acrylonitrile NGS 88| <1.7 <1.7 n/al nia| i n/a| 1.7 n/ajuy
[516T021677 107-18-8  |Allyl Alcohol NGS 75 <39 <39 nal nfa| nia nia 3.9 n/ajLuy
[s16T021677 107-05-1  |Allyl Chloride NGS 81 <28 <28 n/a| nial nia na 2.8 nfafuy
{s16T021677 [71-43-2 Benzene NGS 90 <12 1.9 na| na|  nia nal 1.2 n/alJy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Qulside Range

C.138
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DSR.Jarv. 3.0.12

Sample Group: 20162144

SDG Number:
Customer Sample ID: 16-06173-2-IN-BASE
Customer Sample ID: 16-06173-2-IN-BASE

Cartridge Evaluation
Data Summary of All Results

Page: 32

Sample# R [A# [cas# [Analyte Junit | sou] Blank Result| Duplicate [ Avorage [ RPD % [Spk Rec %]  Det Limi] Cnt Err %|Qual Flags
VAPOR-TDU VOA #2
IS16TD21677 100-47-0 _mm_._mo:_.__:_a NGS 9N <1.9 <1.9 nfa nfa nfa nfa| 1.9 nfalUy
S16T021677 123-72-8 _mc_.m nal NGS 94 <21 =21 nfa nfa nfa nfal 21 nfajuy
S16T021677 109-74-0 Butanenitrile NGS 86| <12 <1.2 nfa nia nfa n/a 12 nfajuy
IS16T021677 156-23-5 Carbon tetrachloride NGS 90| <16 <16 nia nia nfa ..____...._ 16 nfaluy
[s16T021677 108-80-7 Chlorobenzene NGS 93| <1.5 <1.5 nia nfa nfa n/a 1.5 nfa|uy
[s16T021677 [75-00-3 Chloroethane NGS 81 <1.9 <1.9 nla nal nla nfa 1.9 nfafuy
_m._ 6TO21677 I67-66-3 Chloroform NGS a3 <15 <1.5 nla nia nfa nla 1.5 nfafuy
_m._ BTO21677 110-82-7 Cyclohexane NGS 87 <1.8 <1.8 n/a n/a nla n/a| 1.8 nfa|Uy
_m..._ 6TO21677 124-18-5 Decane NGS 92 <2.8 51 nfa nia nla nia 2.8 nfaldy
_ma 6T021677 64-17-5 Ethanol NGS 79 <7.4 22 nfa nfa nfa n/a 7.4 n/a|JyY
[s16T021677 141-76-6  |Ethyl acetate NGS 82 <1.5 <1.5 nja nal  nia n/a 15 n/aluy
Em._.om._mwu 100-41-4 Ethylbenzene NGS 92 <1.5 <1.5 n/a nfa nfa nfal 1.5 nfa|UY
hm._ 6T021677 110-00-9 Furan NGS 7 <1.6 <1.6 n/a nfa nfa nfa 16 nfa|UY
_maﬂn.ﬁqu 110-54-3 Hexane NGS 80 <1.7 19 nfa nla nfa nfa 1.7 nialJy
S16T021677 628-73-9 Hexanenitrile NGS 90 <1.5 <15 nia nla nia nla 1.5 nfa|UY
_m._m._.om._mﬂﬂ 126-98-7 Methacrylonitrile NGS a8 <16 37 nfa n/a nfa n/a 16 nfalJy
_m._mqu._mwﬂ [75-09-2 Methylene Chloride NGS 84 6.7 53 nfa nla nfa nfa 2.7 nfa|BJLY
_ma,_dm._mww 91-20-3 Naphthalene NGS 92 <3.7 <37 na nia nla nla 3.7 nfaluy
_m_m._d\m._qu (98-95-3 Nitrobenzene NGS 91 <286 38 nial nfa nfa nia 26 nfalJy
_.w._mdcm._mwﬂ 110-58-8 Pentanenitrile NGS 89 <16 <16 nfa nia na nfal 1.6 nfaluy
_m._a._._um._m‘._,.__1 107-12-0 Propanenitrile NGS 90 <14 <14 nla n/a LE] nfa 1.4 nfajuy
S16T021677 110-86-1 Pyridine NGS 110] <3.8 <38 nfa n/a nfa nfa 3.8 nfaluy
5167021677 100-42-5 Styrene NGS 93 <1.6 <16 nfa nla n/a nia 1.6 nfajUuy
IS16T021677 127-18-4 Tetrachloroathene NGS 93 <16 14 nfa nfa nla nia 186 nfaly
IS16T021677 108-88-3 Toluene NGS 91 <15 53 nfa nfa na n/a 1.5 nfajJy
16T021677 [79-01-6 | Trichloroethene NGS 90 <15 <1.5 nfa na nla nfa 1.5 nfajuy
—w_m._.cﬁmﬁ. 75-60-4 | Trichloroflucromethane NGS 81 <16 5.7 nla nia n/a nfa 1.6 nfafJy
T._m,_dn_mqu 10061-01-5  |eis-1,3-Dichloropropene NGS 91 <1.3 <1.3 nia n/a nia nia 1.3 n/ajuy
|s16T021677 123-96-4 n-Bulyl acetate NGS 84 <14 <1.4 n/a nfa n/a n/a 1.4 n/aluy
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit
L - LLS Outside Range

E - Outside Calibration Range
N - Named TIC

J - Estimated

T - Tentatively ldentified Compound

C.139
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-IN-BASE
Customer Sample ID: 16-06173-2-IN-BASE

Samplet R [ A [eas# |analyte [unit | so%] Blank Result | Duplicate | Average | RPD % [Spk Rec %] Dot Limit] Gnt Err %|Qual Flags
VAPOR-TDU VOA #2

5167021677 142.82-5  |n-Heptane NGS 85 <14 <14 na nfa nia nia] 1.4 n/a[uy

S16T021677 10061-02-8 |trans-1,3-Dichloropropene NGS 20 <1.2 <1.2 nia nfa nfa :__m_ 1.2 nfajuy

MNA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range
U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively Identified Compound
L - LLS Outside Range N - Named TIC

C.140
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DSR.Jar v. 3.0.12

Sample Group: 20162144

SDG Number:
Customer Sample |D: 16-06173-2-B1
Customer Sample 1D: 16-06173-2-B1

Cartridge Evaluation
Data Summary of All Results

Retention Time
Sampled R _ A _ Qc Type _ba_ﬁq GAS No. {Minutes} _Eﬁ ﬁ Result|  Qual Flags
VAPOR-TDU VOA #2
S16T021667 Methyl formate 107-31-3 4.81 NGS 46|JNTY
IS16T021667 lAcetic acid 54-19-7 10.13 NGS 14| INTY
S16T021667 Formamide 75-12-7 14.28 NGS 110[JNTY
S16T021667 Cyclotetrasiloxane, octamethyl 556-67-2 2048 NGS 55| JNTY
S16T021667 Decane, 3,7-dimethyl- 17312-54-8 23.01 NGS 58| JNTY
S16T021667 12,6-Dimethyldecane 13150-81-7 23.14 NGS 25[INTY
S16T021667 Undecane 1120-21-4 23.74 NGS 31[JNTY
[s16T021667 Undecane, 4,7-dimethyl- 17301-32-5 23.85 NGS 58[INTY
ls16T021667 Decane, 2,4,6-trimethyl- 652108-27-4 23.95 NGS 55| JNTY
Is16T021667 Unknown-1 24.26 NGS 110[JTY
S16T021667 Dodecane 112-40-3 25.28 NGS 63| INTY
S16T021667 1-Octanol, 3,7-dimethyl- 106-21-8 25.41 NGS 51|JNTY
S16T021667 Unknown-2 26.01 NGS aglJTY
_mﬁ.v._.omdmmw Methenamine 100-97-0 26.20 NGS 320|JNTY
[s16T021667 [Benzothiazole lo5-16-8 26.32 NGS 130|JNTY
S16T021667 Dodecane,4,6-dimethyl 61141-72-8 26.45 NGS 38| INTY
516T021667 Dodecane, 2,6,11-Trimethyl 131295-56-4 26.57 NGS 7.0[INTY
IS16T021667 [Tridecane 629-50-5 26.59 NGS 6.5|JNTY
[516T021667 [Tetradecane [629-59-4 2703 |NGS 19[INTY
[s16T021667 BLNK Unknown-1 - 827 NGS 50
[s16T021857 BLNK Unknown-2 - 24.30 NGS 27
5167021667 BLNK Mercaptoacetic acid, bis(trime [63968-62-5 25.10 NGS 30
[516T021667 BLNK 1,1,1,3,5,5,7,7,7-Nonamethyl-3 [38146-99-5 25.32 NGS 52
g5l

Y - Commaent

U - Less Than Detection Limit

Q - Qualitative
E - Outside Calibration Range

B - Blank Contaminalion

J - Estimated

NA = Not Analyzed, ND = Not Detected

a - LCS Outside Range
T - Tentatively Identified Compound

Page: 1
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Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-BLANK
Customer Sample ID: 16-06173-2-BLANK

Cartridae Evaluation
Data Summary of All Results

Page: 2

Retention Time
Sample# R _ Al _ Qc Type _z.ﬁes CAS No. (Minutes) Unit _ Result Qual Flags
VAPOR-TDU VOA #2

5167021668 Cyclotetrasiloxane, octamethyl 556-57-2 20.49 NGS 40| JNTY

[s16T021668 Decane, 2,4,6-trimethyl- 52108-27-4 23.01 NGS 21[JNTY

[s16T021668 Undecane 1120-21-4 23.15 NGS 85[INTY

|S16T021668 Dodecane 112-40-3 23.85 NGS 16|JNTY

|s16T021668 Undecanal 112-44-7 23.96 NGS 36[JNTY

[s16T021868 Unknown-1 24.26 NGS 41(JTY

[s16T021868 1,2-Benzisothiazole 272-16-2 26.34 NGS 60| JNTY

[s16T021868 BLNK Unknown-1 8.26 NGS 51

NA = Not Analyzed, ND = Not Detected

Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

E - Outside Calibration Range

J - Estimated

T - Tentatively Identified Compound

C.142
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Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-C1
Customer Sample ID: 16-06173-2-C1

Cartridge Evaluation
Data Summary of All Results

Retention Time
Sampled R _ b..-_ Qc Type _?_uaam GAS No. (Minutes) Unit _ Result Qual Flags
VAPOR-TDU VOA #2
IS16T021669 Methyl formate 107-31-3 4,73 NGS 27 [INTY
S16T021669 Unknown-1 8.22 NGS 26|JTY
S16T021669 Formamide 75-12-7 14.03 NGS 33| INTY
5167021669 Prapanocic acid, 2,2-dimethyl- 75-98-9 16.50 NGS 34| INTY
S16T021669 [Cyclotrisiloxane, hexamethyl- 541-05-9 17.05 NGS I7TLINTY
IS16T021669 Cyclotetrasiloxane, octamethyl 56-67-2 20.48 NGS 180 JNTY
|S16T021669 3-Ethyl-3-methylheptane 17302-01-1 23.01 NGS 130|JNTY
15167021669 2,6-Dimethyldecane 13150-81-7 23.14 NGS 54| INTY
516T021669 Hexanoic acid, 2-ethyl- 149-57-5 23.70 NGS 110 JNTY
5167021669 Undecane 1120-21-4 23.74 NGS 34| INTY
S16T021669 Undecane, 4,7-dimethyl- 17301-32-5 23.85 NGS 120[JNTY
S16T021669 Decane, 2.4,6-trimethyl- 52108-27-4 23.95 NGS 74| INTY
S16T021669 Unknown-2 24.26 NGS 280[JTY
[S161021669 Dodecane 112-40-3 25.28 NGS 130[JINTY
[s16T021669 1-Octanal, 3,7-dimethyl- 106-21-8 25.41 NGS 32| INTY
Is16T021669 2-Propenoic acid, octyl ester 2499-59-4 26.01 NGS 47| INTY
[s16T021669 Methenamine 100-97-0 26.21 NGS 120| JNTY
5167021669 Benzothiazole o5-16-9 26.33 NGS 220 INTY
IS16T021669 Dodecane,4,6-dimethyl l1141-72-8 26.45 NGS 100 JNTY
516T021669 Dodecane, 2,6,11-trimethyl- [31295-56-4 26.58 NGS 19| INTY
S16T021669 Tridecane [e29-50-5 26.60 NGS 38[INTY
{s16T021669 Unknown-3 | 26.66 NGS 48]JTY
[516T021869 Tetradecane [o29-594 27.04 NGS 55| JNTY
[s16T021869 BLNK Unknown-1 L 827 NGS 50
[s16T021663 BLNK Unknown-2 - 24.30 NGS 27
[s16T021669 [BLNK Mercaptoacetic acid, bis(trime fp39s-62-5 25.10 NGS 30
[s16T021669 [BLNK 11,1,1,3.5,5,7,7,7-Nonamethyl-3 |38146-99-5 2532 NGS 52
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit

E - Outside Calibration Range

J - Estimated

Page: 3

T - Tentatively Identified Compound

C.143
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Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-C1

¥ - Comment Q - Qualitative
U - Less Than Detection Limit E - Outside Calibration Range

Cartridae Evaluation
Data Summary of All Results

B - Blank Contamination
J - Estimated

Page: 4

NA, = Not Analyzed, ND = Not Detected

a - LCS Outside Range
T - Tentatively Identified Compound

C.144
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Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-D1
Customer Sample ID: 16-06173-2-D1

Cartridge Evaluation
Data Summary of All Results

Retention Time

_mm mpled# R _ A _ Qc Type T:nﬁn CAS No. (Minutes) Unit _ Result Qual Flags
| VAPOR-TDU VOA #2
ﬁm._mjumgmﬂo Methyl formate 107-31-3 4.73 NGS 47 [INTY
[s16T021670 Unknown-1 8.22 NGS 25|BJTY
S16TO21670 Formamide 75-12-7 14.04 NGS 42| INTY
S16TO21670 Propane, 2-methyl-1-nitro- ﬁnm‘w?._ 16.49 NGS 27| INTY
IS16T021670 Cyclotrisiloxane, hexamethyl- _mﬁ.cw.m 17.05 NGS 28|JNTY
IS16TO21670 Cyclotetrasiloxane, octamethyl 56-67-2 20,48 NGS 140|JNTY

16TO21670 3-Ethyl-3-methylheptane 17302-01-1 23.01 NGS 120|JNTY
|s16T021670 2,6-Dimethyldecane 13150-81-7 23.14 NGS 47 [INTY
IS16TO21670 Hexanoic acid, 2-ethyl- 148-57-5 23.70 NGS 100[JNTY
S16T021670 Undecane 1120-21-4 23.74 NGS 25]JNTY
IS16T021670 Undecane, 4 7-dimethyl- 17301-32-5 23.85 NGS 120]JNTY
S16T021670 Decane, 2,4,6-trimethyl- 62108-27-4 2395 NGS 64 |JINTY
|S16T021670 2,3-Dimethyldecane 17312-44-6 24,08 NGS 31 |JNTY
S16 1021670 Unknown-2 2426 NGS 250|BJTY
S16T021670 Dodecane 112-40-3 25.28 NGS 82 |INTY
[516T021670 1-Octanol, 3,7-dimethyl- 106-21-8 2541 NGS 27| INTY
_m._ 6T021670 2-Propenoic acid, oclyl ester [2499-59-4 26.02 NGS 38|JNTY
_m._ 6T021670 Methenamine 100-97-0 26,22 NGS 130 [JNTY
_m._ 6T021670 Benzothiazole [45-16-9 26.34 NGS 210|JNTY
[S16T021670 Daodecane 4,6-dimethyl [51141-72-8 2648 NGS 120|JNTY
S168T021670 Dodecane, 2,6,11-trimethyl- |31295-56-4 26.58 NGS 45| JNTY
S16T021670 1,2,3,4,5-Cyclopentanepentol 56772-25-9 26,66 NGS 66| JNTY
[S16TO21670 Unknown-3 2683 NGS 25(JTY
S16T021670 [Telradecane 1629-59-4 27.04 NGS B1]JINTY
S16T021670 BLNK Unknown-1 - 8.27 NGS 50
S16T021670 BLNK Unknown-2 — 2430 _Zom 27
S16T021670 BLNK Mercaptoacetic acid, bis(time |396-62-5 25.10 [nGs 30

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination

U - Less Than Detection Limit

E - Outside Calibration Range

J - Estimated

a - LCS Qutside Range
T - Tentatively Identified Compound

Page: 5

C.145
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Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-D1
Customer Sample ID: 16-06173-2-D1

Cartridge Evaluation
Data Summary of All Results

Page: 6

Retention Time
Sample# R _ Al Qc Type —b:n_ﬁo _ CAS No. (Minutes) Unit _ Result Qual Flags
VAPOR-TDU VOA #2
S16T021670 | [BLNK [1,1.1,3,5,5,7.7,7-Nonamethyl-3 [28146-99-5 | 2532 |NGS | 52|
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Outside Calibration Range

J - Estimated

T - Tentatively ldentified Compound

C.146
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Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-E1
Customer Sample ID: 16-06173-2-E1

Cartridae Evaluation
Data Summary of All Results

Page: 7

Retention Time
_m_.__._u_% R _ A _ Qc Type _»zq.s CAS No. (Minutes) Unit _ mS:L Qual Flags
VAPOR-TDU VOA #2
S16T021671 |Acetic acid 164-19-7 11.50 NGS 7.8[INTY
S16T021671 Formamide 75-12-7 14.71 NGS 200[JNTY
[816T021671 Cyclotetrasiloxane, octamethyl 1556-67-2 20.48 NGS 89[INTY
|s16T021671 2,6-Dimethyldecane 13150-81-7 23.01 NGS 55| INTY
[516T021671 Undecane 1120-21-4 23.74 NGS 21|JNTY
{516T021671 Undecane, 5,7-dimethyl- 17312-83-3 23.85 NGS 53| JNTY
[s16T021671 Decane, 2,4,6-trimethyl- 62108-27-4 23.95 NGS 32[UNTY
[516T021671 Unknown-1 24.26 NGS 150{JTY
[s16T021671 Dodecane 112-40-3 25.28 NGS 58| JNTY
[s16T021671 Methenamine 100-97-0 26.19 NGS 29[INTY
[s16T021671 Benzothiazole [05-16-9 26.30 NGS 130 JNTY
5167021671 Dodecane, 4,6-dimethyl j51141-72-8 26.43 NGS 45| JNTY
5167021671 2-Hexyl-1-octanol [19780-79-1 26.58 NGS 32| INTY
5167021671 1,2,3,4,5-Cyclopentanepentol [s6772-25-9 26.63 NGS 31[JNTY
5167021671 Tetradecane l29-59-4 27.01 NGS 23|INTY
S16T021671 BLNK Unknown-1 - 8.27 NGS 50
5167021671 BLNK Unknown-2 - 24.30 NGS 27
[s16T021671 [BLNK [Mercaptoacetic acid, bis(trime 6398-62-5 25.10 NGS 30
[s16T021671 [BLNK [1.1,1,3,5,5,7,7,7-Nonamethyl-3 38146-99-5 25.32 NGS 52
NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Qutside Range

U - Less Than Detection Limit

E - Quiside Calibration Range

J - Estimated

T - Tentatively ldentified Compound

C.147
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Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-EFF-BASE
Customer Sample ID: 16-06173-2-EFF-BASE

Cartridae Evaluation
Data Summary of All Results

Retention Time
_me_._u__i R _ Adt _ Qc Type _E..a_ﬁm CAS No. (Minutes) _ Unit _ Result Qual Flags
VAPOR-TDU VOA #2

S16T021672 [Methy! formate 107-31-3 4,72 NGS 18|INTY
S16T021672 Unknown-1 8.22 NGS 28|BJTY
Eﬁﬁmqm Cyclotrisiloxane, hexamethyl- 541-05-9 17.05 NGS 28| INTY
Is16T021672 Cyclotetrasiloxane, octamethyl 556-67-2 20.48 NGS 150|JNTY
IS16T021672 3-Ethyl-3-methylheptane 17302-01-1 23.01 NGS 78| INTY
IS16T021672 2,6-Dimethyldecane 13150-81-7 23.14 NGS 33[INTY
[s16T021672 Undecane 1120-21-4 23.74 NGS 19|INTY
_m_ﬂcm.,mum Undecane, 5,7-dimethyl- 17312-83-3 23.85 NGS 54| NTY
_w_m.ﬂom.aﬁ Decane, 2,4,6-trimethyl- [62108-27-4 23.95 NGS 50| JNTY
[s16T021672 Unknown-2 24.26 NGS 180} JTY
[s16T021672 Dodecane 112-40-3 25.28 NGS 47 [INTY

1687021672 2-Propenoic acid, octyl ester 2499-59-4 25.41 NGS 201 INTY

167021672 Unknown-3 28.02 NGS 3MITY
15161021672 Methenamine 100-97-0 28.21 NG5S T9LINTY
S16T021672 Benzothiazole 5-16-9 26.34 NGS 97 |JNTY
IS16T021672 Dodecane 4,6-dimethyl l61141-72-8 26.46 NGS 40[JINTY
IS16T021672 Tetradecane 629-59-4 27.04 NGS 22| JNTY
IS16T021672 BLNK Unknown-1 - 8.27 NGS 50
S16T021672 BLNK Unknown-2 L 24.30 NGS 27
S16T021672 BLNK Mercaptoacetic acid, bis(trime l6308-62-5 2510 NGS 30

16T021672 BLNK 1,1,1,3,5,5,7,7,7-Nonamethyl-3 138146-98-5 2532 NGS 52

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

U - Less Than Detection Limit E - Qutside Calibration Range

J - Eslimated

Page: 8

T - Tentatively Identified Compound

C.148
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Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-F1
Customer Sample ID: 16-06173-2-F1

Cartridge Evaluation
Data Summary of All Results

fsompion _k_ Qc Type T%s

Retention Time

CAS No. (Minutas) Unit Result Qual Flags

| VAPOR-TDU VOA #2

[s167021673 IMethy! formate 107-31-3 4.84 NGS 38| UNTY
[s16T021673 Ethylene Glycol 107-21-1 14.36 NGS 29INTY
[s16T021673 Formamide 75-12-7 14.55 NGS 510]JNTY.
|s16T021673 Decane, 3,7-dimethyl- 17312-54-8 23.00 NGS 25| INTY
S16T021673 Undecane 1120-214 23,74 NGS 24|JNTY
S16T021673 2,6-Dimethyldecane 13150-81-7 23.85 NGS 30| INTY
(5167021673 Decane, 2,4,6-trimethyl- 2108-27-4 23.95 NGS 24| INTY
|s16T021673 Unknown-1 24.26 NGS 68|BJTY
[s16T021673 Dodecane 112-40-3 25.28 NGS AT INTY
[s16T021673 Methenamine 100-97-0 26.22 NGS 320 [NTY
S16T021673 Benzothiazole 95-16-9 26.33 NGS 71[INTY
S16T021673 Dodecane,4,6-dimethy! 51141-72-8 26.45 NGS 16[JNTY
S16T021673 Tetradecane l629-59-4 27,04 NGS 9.7 |UNTY
5161021673 [BLNK Unknown-1 - 8.27 NGS 50

5167021673 [BLNK Unknown-2 - 24.30 NGS 27

S16T021673 [BLNK Mercaptoacetic acid, bis(time 398-62-5 25,10 NGS 30

S16T021673 |BLnK 1,1,1,3,5,5,7,7,7-Nonamethyl-3 [38146-99-5 25.32 |NGS 52

NA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative B - Blank Contamination a- LCS Qutside Range

U - Less Than Detection Limit E - Quiside Calibration Range

J - Estimated

Page: 9

T - Tentatively Identified Compound

C.149



25-Aug-2016  9:0808

DSRTICHardcopy 2.7.32

DSR.Jarv. 3.0.12

Sample Group: 20162144

SDG Number:

Customer Sample ID: 16-06173-2-G1
Customer Sample ID: 16-06173-2-G1

Cartridge Evaluation
Data Summary of All Results

Retention Time
Sampled R _ Ak _ Qc Type T.:u_ﬁo CAS No. (Minutes) _ Unit _ Result Qual Flags
VAPOR-TDU VOA #2

IS16T021674 _z_w__..____ formate 107-31-3 4.82 NGS T3|INTY
_m._HBm._m.E Ethylene Glycol 107-21-1 14.32 NGS 15]INTY
S16TO21674 Formamide [75-12-T 14.46 NGS BE|JNTY
IS16T021674 Cyclotetrasiloxane, octamethyl 556-67-2 20.48 NGS 100 | JNTY
1S16T021674 3-Ethyl-3-methylheptane 17302-01-1 23.01 NGS 100 JNTY
IS16T021674 2,6-Dimethyldecane 13150-81-7 23.14 NGS 42| JNTY
IS16T021674 Undecane 1120-21-4 23.74 NGS 21]JNTY
S16T021674 Undecane, 4,7-dimethyl- 17301-32-5 23.85 NGS TO|JNTY
_wx_m.ﬂcn._m.__s Decane, 2.4, 6-trimethyl- 2108-27-4 23.95 NGS 45| JNTY

16T021674 Unknown-1 24.26 NGS 130|BJTY
S16T021674 Undecane, 3-methyl- 1002-43-3 24.90 NGS B.O|JNTY
S16T021674 Dodecane 112-40-3 2528 NGS 39|INTY
S16TD21674 [Methenamine 100-97-0 26,22 NGS 47 [JNTY
IS16T021674 Benzothiazole [95-16-9 26.34 NGS 27 [UNTY
S16T021674 Dodecane,4,6-dimethyl 61141-72-8 26.47 NGS 27[JNTY

16T021674 Tetradecane 1529-59-4 27.04 NGS 15]JNTY
|S16T021674 BLNK Unknown-1 - 827 NGS 50

167021674 |BLNK Unknown-2 = 24.30 NGS 27
S16T021674 _m_.zx Mercaptoacstic acid, bis(trime Wwwmm.mm.m 25.10 NGS 30
S16T021674 _m_.zx 1,1,1,3,5,5,7,7,7-Nonamethyl-3 _umim.om.m 25,32 NGS 52

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Qutside Range

U - Less Than Detection Limit

E - Outside Calibration Range

J - Estimated

Page: 10

T - Tentatively |dentified Compound

C.150



25-Aug-2016 9:0806
DSRTICHardcopy 2.7.32
DSR.Jarv. 3.0.12

Sample Group: 20162144
SDG Number:
Customer Sample ID: 16-06173-2-H1
Customer Sample ID: 16-06173-2-H1

Cartridae Evaluation
Data Summary of All Results

Retention Time
_.ﬂauaa R _ A# _ Qc Type _.?nia _ CAS No. (Minutes) Unit h Result Qual Flags
VAPOR-TDU VOA #2

S16TOR21675 Methyl formate “._cw.m._.m 471 NGS 37|INTY
S16T021675 4-Methoxy-1-pentene Tmma@b@.m 715 NGS 28| JNTY

16TO21675 Unknown-1 8.32 NGS 60| BJTY
IS16T021675 Tetrahydrofuran 109-99-9 11.96 NGS 5.8|JNTY
S16T021675 Ethylene Glycol 107-21-1 14.62 NGS 160} JNTY
IS16T021675 Formamide 75-12-7 14.74 NGS 82|JNTY
S16T021675 Neopentane 1463-82-1 158.75 NGS 33|JNTY
IS16T021675 lAcetonitrile, hydroxy- 107-16-4 16.31 NGS 31| JNTY

16T021675 Cyclotetrasiloxane, octamethyl 556-67-2 20.48 NGS 130[JNTY
|S16T021675 2,6-Dimethyldecane 13150-81-7 23.0 NGS 51| JNTY
IS16T021675 Undecane 1120-21-4 23.74 NGS 22| INTY
I516T021675 Undecane, 5,7-dimethyl- 17312-83-3 23.85 NGS 35| JINTY
516T021675 Decang, 2.4 6-trimethyl- 182108-27-4 2395 NGS 36|JNTY
1IS16T021675 Unknown-2 2426 NGS 120|BJTY
S16T021675 Dodecane 112-40-3 25.28 NGS 42| JNTY
IS16TO21675 2-Propenoic acid, octyl ester 12499-59-4 26.01 NGS 29| JNTY
S16T021675 Benzothiazole |95-16-9 26.33 NGS T3LINTY
[S16TO21675 Dodecane,4,6-dimethyl T._ 141-72-8 26.45 NGS 15| JNTY
IS16TO21675 Tridecane vuw.mb:m 26.60 NGS 13[JNTY
IS16TO21675 [Tetradecane 29-50-4 27.04 NGS 6.5 |JNTY
[S16T021675 BLNK Unknown-1 - 8.27 NGS 50
[s16T021875 BLNK Unknown-2 - 24.30 NGS 27
_wa._.omaum BLNK Mercaptoacetic acid, bis(time 15398-62-5 25.10 NGS 30
_mwﬂom._mﬂm BLNK 1,1,1,3,5,5,7,7,7-Nonamethyt-3 138146-99-5 2532 NGS 52

MNA = Not Analyzed, ND = Not Detected
¥ - Comment Q - Qualitative B - Blank Contamination a - LCS Qutside Range

U - Less Than Detection Limit E - Qutside Calibration Range

J - Estimated

Page: 11

T - Tentatively Identified Compound

C.151



25-Aug-2016 9:0806
DSRTICHardcopy 2.7.32
DSR.Jar v. 3.0.12

Sample Group: 20162144
SDG Number:
Customer Sample ID; 16-06173-2-H2
Customer Sample ID: 16-06173-2-H2

Cartridge Evaluation
Data Summary of All Results

Page: 12

Retention Time
Sample#t R _ Al _ QC Type  |Analyte CAS No. (Minutes) Unit h Result Qual Flags
VAPOR-TDU VOA #2

S16T021676 Methyl farmate 107-31-3 4.72 NGS 53|JNTY
S16T021676 Unknown-2 832 NGS 74|BJTY
[S16T021676 Formamide 75-12-7 14.32 NGS 110|JNTY
S16T021676 Cyclotetrasiloxane, octamethyl 556-67-2 20.48 NGS 82| INTY
1S16T021676 3-Ethyl-2-methylheptane 17302-01-1 23.00 NGS 48| JNTY
S16T021676 Undecane 1120-21-4 23.74 NGS 21[JNTY
|S16T021676 Decane, 3,7-dimethyl- 17312-54-8 23.85 NGS 38| JNTY

16T021676 Decane, 2,4,6-rimethyl- 152108-27-4 23.95 NGS 27 | JNTY
[S16T021676 Unknown-1 24,26 NGS 1101JTY

167021676 Dodecane 112-40-3 25.28 NGS 39| JNTY
IS16T021676 2-Prapanoic acid, octyl ester 2459-59-4 26.01 NGS 38[JNTY
|S16T021676 Methenamine 100-97-0 26.20 NGS 260|JNTY

16T021676 Benzothiazole 195-16-9 26.32 NGS 75| JNTY

16T021676 Dodecane,4,6-dimethyl 61141-72-8 26.45 NGS 22| JNTY
IS16T021676 Dodecane, 2,6,11-trimethyl- 31295-56-4 26.60 NGS 24| INTY
IS16T021676 Tetradecane 629-58-4 27.03 NGS 11]JNTY
|S16T021676 BLNK Unknown-1 = B.27T NGS 50
|S16T021676 BLNK Unknown-2 - 24.30 NGS 27
IS16T021676 —m_-zx Mercaptoacetic acid, bis(trime 5398-62-5 25.10 NGS 30

16TO21676 _m_uzx 1,1,1,3,5,5,7,7 7-Nonamethyl-3 mwm._nm.w?w 2532 NGS 52

NA = Not Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Quiside Range
U - Less Than Detection Limit E - Outside Calibration Range J - Estimated T - Tentatively Identified Compound

C.152



25.Aug-2016 9:0806
DSRTICHardcopy 2.7.32

DSR.Jar v. 3.0.12

Sample Group: 20162144
SDG Number:

Customer Sample ID: 16-06173-2-IN-BASE
Customer Sample ID: 16-06173-2-IN-BASE

Cartridge Evaluation
Data Summary of All Results

U - Less Than Detection Limit

E - Qutside Calibration Range

J - Estimated

Retention Time
|samplen R _ Al _ QC Type _»-a_ﬁo CAS No. (Minutas) h Unit Result Qual Flags
VAPOR-TDU VOA #2

S16T021677 Unknown-1 B8.22 NGS S1JTY
S16T021677 Acetic acid 64-19-7 9.48 NGS 20)JNTY
S16T021677 Ethylene Glycol 107-21-1 14.10 NGS 1.1E+03 | JNTY
IS16T021677 Cyclotrisiloxane, hexamethyl- 541-05-9 17.05 NGS 31]|JNTY
S16T021677 Cyclotetrasiloxane, octamethyl 556-67-2 20.48 NGS 210|JNTY
S16T021677 3-Ethyl-3-methylheptane 17302-01-1 23.01 NGS 98[INTY
_u.w._m._..cm‘_m.__..___. 2,6-Dimethyldecane 13150-81-7 23.14 NGS 39| NTY
_w._mﬂomau.w Hexanoic acid, 2-ethyl- 149-57-5 23.70 NGS 55| JNTY

16T021677 Undecane 1120-21-4 23.74 NGS 21|JNTY
IS16T021677 Undecane, 4,7-dimathyl- 17301-32-5 23.85 NGS TALINTY
IS16T021677 Decane, 2,4,6-trimethyl- 62108-27-4 23.95 NGS TO|JNTY
S16T021677 Unknown-2 24.26 NGS 200)JTY
IS16T021677 Dodecane 112-40-3 25.28 NGS5 44 | JNTY
IS16TO21677 1-Cctanol, 3,7-dimethyl- 106-21-8 25.41 NGS 43| JNTY
IS16T021677 2-Propencic acid, octyl ester 2499-50-4 26.01 NGS 50| JNTY
S16T021677 Methenamine 100-97-0 26.20 NGS 150[JNTY
S16TO21677 Benzothiazole 95-16-9 26.32 NGS 150 JNTY
S516T021677 Dodecane,4,6-dimethyl 51141-72-8 26.45 NGS 50| JNTY
S16TOZ1677 Silane, tetramethyl- 75-76-3 26.65 NGS 38| JNTY
S16T021677 [Tetradecans 529-59-4 27.03 NGS 25|JNTY
IS16T021677 _mrzx Unknown-1 = B.27 NGS 50
[s16T021677 BLNK Unknown-2 —~ 24.30 NGS 7
_w‘_m._.cm._a..«q BLNK Mercaptoacetic acid, bis(trime 398-62-5 2510 NGS 30
[s16T021677 BLNK 1,1,1,3,5,5,7,7.7-Nonamethyl-3 [38146-99-5 25.32 NGS 52

NA = Mot Analyzed, ND = Not Detected
Y - Comment Q - Qualitative B - Blank Contamination a - LCS Outside Range

Page: 13

T - Tentatively |dentified Compound

C.153



Furans

C.33

24 - Aug - 2016 7:53:41

DSRHardcopy

WOLImits 3.0.11b

DSR.Jarv, 3.0.12

Sample Group: 20162139

SDG

Number:

Customer Sample ID: 16-06172-3-A1
Customer Sample ID: 16-06172-3-A1

Cartridge Evaluation

Data Summary of All Results

Page: 1

[sample# R [A# |cas e Analyte [unit | stou] Blank|  Result| Duplicate |~ Average [ RPD % [SpkRec %] Det Limit| Cnt Err %[Qual Flags
Furans in Vapor Samples by SIM

IS16T021587 1191-99-7 2,3-Dihydrofuran NGS 80 <0.18 0.48 n..m— nfa nfa nia| 0.18 nfald
5167021587 1708-29-8  |2,5-Dihydrofuran NGS 90| <0.23 <0.23 :.__m_ nia n/a nia 0.23 nfalu
IS16T021587 625-86-5 2,5-Dimethylfuran NGS 85| <0.43 <0.43 _.:m_ nla nia nia 0.43 nfalu
IS16T021587 3777-71-7  |2-Heptylfuran NGS 92| <0.27 0.44 .._..m_ nia nia nfa 0.27 nfald
IS16T021587 534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 E_m_ nia nia nia 0.23 nfalu
[S16T021587 3777-68-3  |2-Pentylfuran NGS 89, <0.34 0.44 Em_ nia nia nfa 0.34 nfald
IS16T021587 4229-91-8 2-Propylfuran NGS 87| <0.44 <0.44 nia n/a nfa nla 0.44 nfally
|816T021587 110-00-9 Furan NGS 73 <0.090 0.30 na nia nfa nfa 0.080 nfald
_m._m._dm_umu 109-99-9 Tetrahydrofuran NGS 3| <0.10 12 nfa nia nia n/al 0.10 n/a

\J s \xxm\hll

U - Less Than Detection Limit

sl241t

J - Estimated

NA = Not Analyzed, ND = Not Detected

C.154



24 - Aug - 2016 7:53:41

DSRHardcopyWOLimits 3.0.11b Page:2
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-A2
Customer Sample ID: 16-06172-3-A2
Sampled R [Ad [cas# [Anaiyte [unit | sou%| m_war_ Result| Duplicate | Average | RPD % [Spx Rec %] DetLimit] Cnt Err %[Qual Flags
Furans in Vapor Samples by SIM
16T021588 1191-99-7  |2,3-Dihydrofuran NGS B0 <0.18 <0,18 n/a nfa nla nia 0.18] n/alu
16T021588 1708-29-8 2,5-Dihydrofuran NGS 90 <0,23 <0.23 nfa nfa nfa nfa 0.23 nia|u
wﬂ 6TD21588 [625-88-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nfa nfa nia nia 0.43 nfaju
_m._ 67021588 _wqqq.ﬂ._-q 2-Heptylfuran NGS 92, <0.27 0.34 nia nfa nfa n/a 0.27 nlalJ
[s16T021588 [s3¢-225  [2-Methyifuran NGS 83 <0.23 <0.23 nia nfa nfa nfa| 0.23 naju
_m.h 6T021588 777-69-3 2-Pentytfuran NGS i) <0.34 <0.34 nfa nfa nfa _.___m_ 0.34 nfaju
_m._ 67021588 |4229-91-8 2-Propylfuran NGS 87 <0.44 <0.44 nfa nfa nfa _._H.m_ 0.44 n/aju
_w_ 6T021588 110-00-9 Furan NGS 73 <0.080 <0.080 nia nfa nfa n/a| 0.080 n/aju
_m._ 67021588 109-99-9 Telrahydrofuran NGS a1 <0.10 <0.10 nfa nfa nfa n/a| 0.10 nfaju

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.155



U - Less Than Detection Limit

24 - Aug - 2016 T7:53:41
DSRHardcopyWOLImits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-B1
Customer Sample ID: 16-06172-3-B1

Cartridge Evaluation
Data Summary of All Results

Page: 3

Sample# R Ti _ GAS# T..-io __,._n_. _ STD % _ EE_L Result| Duplicatz | Average _ RPD % Tnx Rec .ﬁ_ Det Ei.m Cnl Err ._LDE_ Flags
Furans in Vapor Samples by SIM
I516T021589 1191-89-7 2,3-Dihydrofuran NGS mn__ <0.18 <0.18 nia nia nfa _.-__.m_ 018 nfaju
[S16T021589 1708-29-8  |2,5-Dihydrofuran NGS 80, <0.23 <0.23 nia nla nia :E_ 0.23 nfaju
IS16T021589 1625-86-5 2,5-Dimethyifuran NGS 85 <0.43 <0.43 nia n/a nia ..zm.— 0.43 nfaju
[S16T021589 [3777-71-7  |2-Heptylfuran NGS 92, <0.27 0.36 nia n/a nia ..._,m_ 0.27 nfalJ
1IS16T021589 534-22-5 2-Methylifuran NGS a3 =<0.23 <0.23 nia nfa nfa ......m_ 023 nfaju
|S16T021589 [3777-68-3 2-Pentylfuran NGS 89 <0.34 0.39 nia nla nla Em_ 0.34 nfajJ
[516T021589 4220-91-8  [2-Propylfuran NGS 87 <0.44 <0.44 nia nia n/a n/al 0.44 n/alu
_.w._ 67021589 110-00-9 Furan NGS 73 <0.080 <0.080 nia nfa nia n/al 0.080 nfajlu
|s16T021589 109-99-9  |Tetrahydrofuran NGS 91 <0.10 <0.10 nal nal|  wa nal 0.10 nfalu

J - Estimated

NA = Not Analyzed, ND = Not Detected

C.156



U - Less Than Detection Limit

24 - Aug - 2016 7:53:41
DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-BLANK
Customer Sample ID: 16-06172-3-BLANK

Cartridge Evaluation
Data Summary of All Results

Page: 4

Sampie# R [A# [cas# [Anaiyte [onit | stow] Blank Result| Duplicate [ Average | RPD % [Spk Rec %[ Dot Limit] Cnt Err %]Quat Flags
Furans in Vapor Samples by SIM
S16T021590 1191-99-7 2,3-Dihydrofuran NGS 80 <0.18 <0.18 nia nfa nia _..____m_ 0.18 nfalJ
S16T021590 1708-28-8  |2,5-Dihydrofuran NGS 90 <0.23 <0.23 nia n/a nla :___m_ 0.23 nfa|u
5167021590 625-86-5 2.5-Dimethylfuran NGS 85 <0.43 <0.43 nia nfa nla :___m_ 0.43 nfaju
S16T021590 377T-71-7 2-Heptylfuran NGS 92 <0.27 <0.27 nia nfa nia E_m_ 0.27 nfaju
S16T021590 534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nfa nia nfa :__-m_ 0.23 n/aju
S16T021590 3777-69-3 2-Pentylfuran NGS 89 <0.34 <0.34 nfa nia nfa nia 0.34 nfa|u
S16T021590 4229-91-8 2-Propylfuran NGS 87 <0.44 <0.44 nia n/a nfa nfa 0.44 nfalu
S16T021580 110-00-8 Furan NGS 73 <0.080 <0.090 nia nfa nfa nfal 0.080 nfajJ
|516T021590 109-99-9 Tetrahydrofuran NGS 91 <0.10 <0.10 nia nia nfa nia 0.10 nfa|u

oJ - Estimated

MNA = Not Analyzed, ND = Not Detected

C.157



24 - Aug - 2016 7:53:41

DSRHardcopyWOLimits 3.0.11b Fage8
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-C1
Customer Sample ID: 16-06172-3-C1
[sample# R |A# [cas# [Analyte —5__. [ stow] Blank Result| Duplicate | Average | RPD % [Spk Rec %| Dot ts_,— cnt Exrr %[Qual Flags
| Furans in Vapor Samples by SIM
[s16T021581 1191-99-7  2,3-Dihydrofuran NGS 80| <0.18 <0.18 nfa nal na n/a| 0.18 n/aju
[s16T021591 1708-20-8 _[2,5-Dihydrofuran NGS 9]  <023] <023 nia na| na wa| 023 niau
[s16T021581 |25-86-5 2,5-Dimethyifuran NGS 85| <043 <0.43 nia nia nia ial 0.43 nia|U
[s16T021591 [3777-71-7  |2-Heptylfuran NGS 92 <027 0.29 n/a na| nia n/a 027 nfalJ
_m.mm._.om._mw_ 534-22-5 2-Methyifuran NGS 83 <0.23 <0.23 nia nia nia nla 0.23 nfaju
_m.,ﬂdm._ 591 13777-69-3 2-Pentylfuran NGS 89 <0.34 <0.34 nfa nfa nia nia 0.34 nfaju
[s16T021591 4229-91-8  [2-Propylfuran NGS 87 <0.44 <0.44 n/a nia|  wa n/a| 0.4 nfalu
[s167T021581 110-00-9  [Furan NGS 73] <0080  <0.090 n/a na| nfa na|  0.080 nfafu
[s16T021591 109-99-9  [Tetrahydrofuran NGS 91 <0.10 0.12 nja na| nia na 0.10 niajJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.158



24 - Aug - 2016 7:53:41
DSRHardcopyWOLImits 3.0.110

DSR.Jarv. 3.0.12

Sample Group: 20162139

SDG Number:
Customer Sample ID: 16-06172-3-D1
Customer Sample ID: 16-06172-3-D1

Cartridge Evaluation
Data Summary of All Results

Page: 6

mWn:..u_na R _h% Hﬂb.w # __n:n_izw —C:m. _ STD % _ Blank Result| Duplicate | Average _ RPD % _mu_. Rec @p_. Det Limit| Cnt Err %|Qual Flags
| Furans in Vapor Samples by SIM

[s16T021592 1191-99-7  [2,3-Dinydrofuran NGS 80) <0.18 <0.18 nia nal  nfa nia 0.18 nfalu
_m._m,.__.om.#mmm 1708-29-8 2,5-Dihydrofuran NGS 90 <0.23 <0.23 nia nfa nfa nfa 0.23 nfaju
_w_a.am._mmm [625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nla nfa n/a n/a 043 nfajU
_w__m.._dn._ 592 3777-71-7 2-Heptylfuran NGS mm_ <0.27 0.35 nfa nia nia nia| 0.27 nfalJ
[s16T021592 534-225  [2-Methylfuran NGS 83| <0.23 <0.23 nfa nial  wa nfa 0.23 niaju
_wn_m._.an._ 592 3777-69-3 2-Pentylfuran NGS 89 <0.34 <0.34 nia nla n/a _.._.m_ 0.34 nialu
_m.__wﬂc_mA_ 592 4229-91-8 2-Propylfuran NGS 87| <0.44 <0.44 nfa nia nfa nfa 0.44 nfaju
_w.__m._‘c_m._ 592 110-00-9 Furan NGS 73 <0.080 <0.080 nia n/a nfa nfa 0.080 nfaju
_m:m._. 021592 109-99-9 Tetrahydrofuran NGS 21 <0.10 0.31 nfa n/a nia nia 0.10 nfalJ

U - Less Than Detection Limit

J - Estimated

MNA = Not Analyzed, ND = Not Detected

C.159
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DSRHardcopyWOLImits 3.0.11b Page: 7
DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-E1
Customer Sample ID: 16-06172-3-E1

—mn:_u_a& R _E.. _D_Pm # —b:u_uao —_.._.._» — STD % _ m_n._x_ mon..._.ﬁ Duplicate m Average _ RPD % _mn_. Rec -‘w“ Det r_._._:_ Cnt Err %|Qual Flags
_. Furans in Vapor Samples by SIM

_w._m._.an._mmo 1191-09-7 2,3-Dihydrofuran NGS ma_ <0.18 <0.18 nfa nfa nfa ..___.mu. 0.18 nfa|U
—wim._dm._mmm 1708-29-8  |2,5-Dihydrofuran NGS wo_ <0.23 0.26 nfa k] nfa E.m_ 0.23 niafJ
[516T021593 l625-86-5 2.5-Dimethylfuran NGS 85 <0.43 <0.43 n/a n/a nla n/al 0.43 nfa|u
[516T021593 3777-717 _ |2-Heptylfuran NGS 92| <0.27 <0.27 nla nal  nia n/a| 0.27 nfafu
[s16T021593 534-22-5  |2-Methylfuran NGS 83| <0.23 0.27 nfa nfal  nia nia| 0.23 n/ald
_w_m._.om._mwo B777-69-3  |2-Pentylfuran NGS mw_ <0.34 <0.34 nia nfa nfa E.n_ 0.34 nfaju
[s16T021593 14229-91-8 _ |2-Propylfuran NGS 87| <0.44 <0.44 nla nal nia n/a| 0.44 n/alu
[s16T021593 110009 |Furan NGS 73] <0.090]  <0.090 n/a nfal  nia nial  0.0%0 nfafu
[s16T021593 109-99-8  [Tetrahydrofuran NGS 81| <0.10 1.0 nfa nia| nia nfa| 0.10 nialJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.160
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DSRHardcopyWOLImits 3.0.11b Page:8
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Resuits
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-EFF-BAS
Customer Sample ID: 16-06172-3-EFF-BAS

“mgé_a R _ At _95» [Analyte [unit | sou] Blank | Result _la_._u__ss _ Average m RPD % _mu_. Rec %]  Det Limi] Cnt Err %[ Qual Flags
— Furans in Vapor Samples by SIM

[516T021594 1191-89-7  [2,3-Dihydrofuran NGS 80| <0.18 <0.18 n/a| nia| nia n/a| 0.18 n/aju
|s16T021594 1708-29-8  |2,5-Dihydrofuran NGS 90| <0.23 <0.23 n/a nal nfa n/a| 0.23 n/aju
|s16T021594 625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nfa nla n/a nfal 0.43 n/ajU
5167021594 3777-71-7  |2-Heptylfuran NGS 92 <0.27 <0.27 na n/a nia nfa| 0.27 n/alu
Is16T021594 534-22-5 2-Methylfuran NGS 83| <0.23 <0.23 n/a n/a n/a nfa 0.23 n/alu
|s16T021594 3777-69-3  |2-Pentylfuran NGS 89| <0.34 <0.34 nla n/a n/a n/a| 0.34 nialu
IS16T021594 4229-91-8  |2-Propylfuran NGS mu_ <0.44 <0.44 nla n/a n/a _._..m_ 0.44 n/aju
15167021594 110-00-9 Furan NGS .__ﬁ_ <0.080 <0.080 nia nia nfa =__.m— 0.080 nfalU
15167021594 109-99-9 Tetrahydrofuran NGS 91 <0.10 0.16 n/a nia nfa nfa| 0.10 n/alJ

MA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.161
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DSRHardeopyWOLImits 3.0.11b Page: 9
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-F1
Customer Sample ID: 16-06172-3-F1
Samplet R | [as# [Analyte Unit [ “sou%] Blank Result| Duplicate | Average | RPD % [SpkRec %]  DetLimi| Cnt Err %|Qual Flags
Furans in Vapor Samples by SIM

5167021595 1181-99-7 |2 3-Dihydrofuran NGS 80 <0.18 <0.18 nfa nfa nfa nia| 0.18 n/aju
IS16T021595 1708-29-8 2,5-Dihydrofuran NGS 20 <0.23 <0,23 nla nfa nfa :_,mw 0.23 nfaju
IS16T021595 [625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nfa nfa nfa _.__‘mH 043 nfaju
[516T021595 [777-71-7  |2-Heptylfuran NGS a2 <0.27 <0.27 nla nfa nla nfal 0.27 n/alu
[S16T021595 |534-22-5 2-Methyifuran NGS 83 <0.23 <0.23 nla n/a nfa n/a| 0.23 n/alu
IS16T021595 [3777-69-3 2-Pentylfuran NGS a9 <0.34 <0.34 nfa nfa nfa nia 0.34 nfaju
IS16T021595 14229-91-8 2-Propylfuran NGS 87 <0.44 <(.44 Em_ nfa nfa nfa 0.44 nfalU
[S16T021595 110-00-9 Furan NGS 73 <0.090 <0.090 n/al nia nfa nia 0.090 nfaju
_m._m.«om._mwm 109-99-9 Tetrahydrofuran NGS 91 <0.10 24 Em_ nfa nfa nia 0.10 niajJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Eslimated

C.162
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DSR.Jar v. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-G1
Customer Sample ID: 16-06172-3-G1
samplet R |A¥ [cas# |Analyte Unit | sto%l Blank|  Result| Duplicate | Average | RPD % |Spk Rec %|  DetLimit] Gt Err %|Qual Flags
Furans in Vapor Samples by SIM

IS16TD21556 1191-98-7 2,3-Dihydrofuran NGS 80| <0.18 <0.18 nfa nia nfa nfa 0.18 nfaju
5167021596 1708-28-8  |2,5-Dihydrofuran NGS 0 <0.23 <0.23 nla nfa nfa nia 0.23 nfaju
1S16T021596 625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nia nia nfa nial 0.43 nfaju
S16T021586 3777-71-T  |2-Heptylfuran NGS 92 <0.27 <0.27 nfa n/a nia :___u_ 0.27 nfalu
1IS16T021596 1534-22-5 2-Methylfuran NGS mu_ <0.23 <0.23 nfa nfa nfa na_ 0.23 nfaju
IS16T021596 3777-69-3 2-Pentylfuran NGS ma— <0.34 <0.34 nfa n/a nfa e_m_ 0.34 nfalu
IS16T021596 14229-91-8  |2-Propylfuran NGS m.._._ <0.44 <0.44 nla n/a nla ___.E_ 0.44 nfalUu
[s16T021596 110008 [Furan NGS 73] <0.080]  <0.090 n/a na|  na nal 0090 n/alu
[s16T021596 109-99-9  [Tetrahydrofuran NGS 91 <0.10 3.0 nia nia|  nia n/a| 0.10 nfalJ

MNA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.163
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Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-H1
Customer Sample 1D: 16-06172-3-H1

Page: 11

Cartridge Evaluation
Data Summary of All Results

Sample# R ___E _n?wu [Analyte Junit | sou%] m_n_.._.— _wo.u._:._ Duplicate _ Average | RPD % |Spk Rec %|  Det Limit| CntErr %|Qual Flags
Furans in Vapoer Samples by SIM

1S16T021597 1191-99-7  |2.3-Dihydrofuran NGS 80 <0.18 <0.18 nfa nfa nla nfa 0.18 nlaju
1IS16T021587 1708-29-8 2,5-Dihydrofuran NGS S0 <0.23 <0.23 na nfa nia n'a 0.23 niajUu
IS16T021597 |625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nfa nfa nia nfal 0.43 nfajU
[516T021597 —,.:q.w.._.:, -7 2-Heptylfuran NGS 92 <0.27 <0.27 nfa nfa nia a.u_ 0.27 nfaju
15167021597 [534-22.5  [2-Methylfuran NGS 83 <0.23 <0.23 nfa nfa n/a nia| 0.23 nialu
IS1BT021597 [3777-69-3  |2-Pentylfuran NGS 89 <0.34 =0.34 nfa n/a n/a :._.m_ 0.34 nla|Uu
|IS16T021597 14220-91-8 2-Propylfuran NGS 87 <0.44 0.58 na nfa nfa _._mu_ 0.44 nfalJ
|516T021597 110-00-9 Furan NGS 73 <0.090 0.38 nfa nfa nfa _._.__u_ 0.090 nfalJ
15167021597 109-99-9 Tetrahydrofuran NGS 91 <0.10 18 nfa nia nfa _.z.u_ 0.10 nfa

U - Less Than Detection Limit J - Estimated

NA = Net Analyzed, ND = Not Detected

C.164
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-H2
Customer Sample ID: 16-06172-3-H2

[sample# R JA#[cas# [Analyte Unit | so%] Blank|  Resuit| Duplicate | Average | RPD % [Spk Rec %] Detlimi] cnt Err [Qual Flags
_ Furans in Vapor Samples by SIM

—m._m._.dn._ 598 1191-899-7 2,3-Dihydrofuran NGS 80| <0.18 <018 nfa nfa nia _..___m_ 0.18 nfaju
—m._m._.oﬂ 598 1708-29-8 2.5-Dihydrofuran NGS 90 <0.23 <0.23 nfa nfa nia _e__w“ 0.23 nfaju
_m._mddn_ 598 [625-86-5 2,5-Dimethyifuran NGS 85| <0.43 <0.43 nfa nia n/a :___mﬁ 0.43 niaju
[s16T021598 [g777-71-7  [2-Hepylfuran NGS 92 <0.27 <0.27 nfa nfal  nia nfa 0.27 n/au
—m._m,_dn_ 598 l534-22-5 2-Methylfuran NGS 83| <0.23 <0.23 nfa na n/a nfa 0.23 nfaju
ls16T021598 3777-69-3  [2-Pentylfuran NGS 89 <0.34 <0.34 nfa nfa nla nfa 0.34 nfaju

S16T021598 14229-91-8 | 2-Propylfuran NGS 87| <0.44 <0.44 nfa nfa nla nfa 0.44 nfalu
IS16T021598 110-00-9 Furan NGS 73 <0.090 <0.090 nfa nfa nfa _._.__.m_ 0.090 nia F_.._
[s16T021598 109-99-9  |Tetrahydrofuran NGS ot <0.10 35 nfa wal na n/a 010  nif

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.165
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DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162139
SDG Number:
Customer Sample ID: 16-06172-3-IN-BASE
Customer Sample ID: 16-06172-3-IN-BASE
Sample# R _ At _96 # _ng_ﬁa _S_: _ STD % _ Blank Result| Duplicate _ Average _ RPD % _ Spk Rec g._ Det :ss_ Cnt m:x_nﬁ_ Flags
Furans in Vapor Samples by SIM
[s16T021599 1191-99-7  |2,3-Dihydrofuran NGS 80 <0.18 <0.18 nia nfa nfa n/a| 0.18 nia|u
[s16T021509 1708-23-8 |2 5-Dihydrofuran NGS 90 <0.23 <0.23 nia nfa nla nfa 0.23 nfa|u
[s167T021599 625-86-5 2,5-Dimethyifuran NGS 85 <0.43 <0.43 nfa nfa nfa nfa 0.43 nia|u
[s16T0215099 3777-71-7  |2-Heptylfuran NGS 92 <0.27 <0.27 n/a nfal nia nfa 0.27 “nfaju
167021599 |534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 :___m_ nfa nfa nfaj 0.23 n/aju
167021599 [B777-69-3  |2-Pentylfuran NGS 89 <0.34 <0.34 nfal nfa nfa nfal 0.34 nfajuU
IS16T021599 14229-91-8 2-Propylfuran NGS 87| <0.44 <0.44 nfa nfa nfa _.._.u_ 0.44 nfalu
|S16T021599 110-00-8 Furan NGS 73 <0.080 <0.090 nfa nia nla n/a| 0.050 nialu
[S16T021599 109-99-9  |Tetrahydrofuran NGS 91 <0.10 0.15 n/a na| nia nfa| 0.10 nialJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.166
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DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-A1
Customer Sample ID: 16-06173-3-A1
[samples R A% Jeas# [Anaiyte Unit | sto%] Blank|  Result] Duplicate | Average | RPD % [Spk Rec %[ — Det Limit] Cnt Err %]Qual Flags
| Furans in Vapor Samples by SIM
[516T021603 1191-99-7  |2,3-Dihydrofuran NGS 80 <0.18 <0.18 n/al nfa|  nfa nia| 0.18] n/alu
ls16T021603 1708-29-8  [2,5-Dihydrofuran NGS 90 <0.23 <0.23 n/a nfa nia nfal 0.23| nfalu
[516T021603 l625-85-5 2,5-Dimethyifuran NGS 85 <0.43 <0.43 n/a n/a nfa na 0.43 n/aju
[s16T021603 [3777-71-7  |2-Heptylfuran NGS 92 <0.27 0.35 nia nfa nfa na 0.27 nfalJ
[s16T021603 1534-22-5  |2-Methylfuran NGS 83 <0.23 <0.23 nia nia nfa nia| 0.23 n/alu
_m._m._‘on_mnw [3777-69-3 2-Pentylfuran NGS 89 <0.34 <0.34 n/a nfa nla n/a 0.34 nfa|U
_..wam._.om._mow 4229-91-8 2-Propylfuran NGS 87 <0.44 <0.44 n/a nfa nfa nia 0.44 n/alu
[s16T021603 110-00-9 Furan NGS 73 <0.080 0.37 n/a nla nfa nfa 0.090 n/alJ
mm._m._.ow._ 603 109-93-9 Tetrahydrofuran NGS 91 <0,10 93 nia nla nfa n/al 0.10 n/a

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.167
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-A2
Customer Sample ID: 16-06173-3-A2
Sample# R _R _orm # T.;E.o _r_:_» _ STD % _ Blank Resu =_ Duplicate _ Average _ RPD % _ SpkRec%| DetLimit| Cnt Err %|Qual Flags
Furans in Vapor Samples by SIM

[516T021607 1191-98-7  |2,3-Dihydrofuran NGS 80 <0.18 <0.18 nla n/a nia nia 0.18 niafu
[s16T021807 1708-29-8 |2 5-Dihydrofuran NGS 0 <0.23 <0.23 nia n/a nia n/a 023 niafu
|s16T021607 625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nia nfa nfa n/a 0.43 nlalu
[816T021807 [3777-71-7  |2-Heptylfuran NGS 92| <0.27 0.28 n/a nia nfa n/al 0.27 nfalJ
[s1sT021607 534225 [2-Methylfuran NGS a3 <0.23 <0.23 n/a nial i nal 0.23 nfafu
[s16T021607 3777-69-3 _ [2-Pentylfuran NGS 89 <0.34 <0.34 n/a nal  nia n/a| 0.34 n/aju
[steTO21807 4229-91-8  |2-Propylfuran NGS 87| <0.44 <0.44 n/a nia nia n/al 0.44 n/alu
_mm._.on_mcw 110-00-9 Furan NGS 73] <0.080 0.10 na nfa nia :,_m_ 0.030 nlalJ
[s16T021607 102-89-9  |Tetrahydrofuran NGS 91| <0.10 0.12 nia nfa| i nia| 0.10 njalJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.168
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Cartridge Evaluation

Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-B1
Customer Sample ID: 16-06173-3-B1

_m..au_.a R T& _nﬁ ¥ [Analyte Junit _ so% | Blank Result| Duplicate [  Average [ RPD % _mv_" Rec%| Det _._azw Cnt Err %[Qual Flags
_ Furans in Vapor Samples by SIM

_m._mamdmom 1191-88-7  |2,3-Dihydrofuran INGS 80 <0.18 <0.18 na nfa nia n/a| 0.18 n/aju
_m‘_m._.ow._mom 1708-29-8  |2,5-Dihydrofuran NGS 90| <0.23 <0.23 nia nfa nfa n/a 0.23 n/aju
Is18T021608 [625-85-5 2 5-Dimethylfuran INGS 85 <0.43 <(.43 nfa nfa nia nia 043 nfalu
[S16T021608 wmqqu.u_..___ 2-Heptylfuran NGS 92 <0.27 0.37 nia nfa nia nia 0.27 niajJ
S16T021608 |534-22.5 2-Methyifuran NGS 83 <0.23 <0.23 n/af nfa nfa n/a 0.23 nia|u
[516T021608 3777-69-3 _ |2-Pentylfuran NGS 89 <0.34|  <0.34 n/a wa| na n/a| 0.34 nfa|u
wm“mﬂom._mow 14229-91-8 2-Propylfuran NGS 87 <0.44 <0.44 _..B_ nfa nfa E.m_ 0.44 nfa|U
m.ma.mdmaom 110-00-9 Furan NGS 73 <0.080 <0.080 nia| nfa nfa :i_ 0.090 nfajUu
[5167021608 108-99-9 Tetrahydrofuran |NGS 91 <0.10 0.23 n/al nfa nfa n/a 0.10 nalJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.169
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-BLANK
Customer Sample ID: 16-06173-3-BLANK

Sampl R | A [cas# [Analyte [unit | srox] Biank| " Result[ Duplicate | Average [ RPD % [Spk Roc % Dt Limi| Cnt Err %[Qual Flags
Furans in Vapor Samples by SIM
IS16T021609 1191-88-7 2,3-Dihydrofuran NGS 80 <0.18 <0.18 nfa nla na 3.__m_ 0.18 nfalU
IS16T021609 1708-29-8 2 5-Dihydrofuran NGS 90| <0.23 =0.23 nfa nfa nfa n'a 0.23 nfafl)
S16T021609 l525-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nial nfa nfa na 0.43 nfaju
15167021609 B777-T1-T  |2-Heptylfuran NGS 92 <0.27 <0.27 nfa nfa nfa nfa 0.27 nlaju
16T021609 34-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nia nia nfa nlaj 0.23 nfalU
_m.,w._dm._mam_ B7V7-69-3  |2-Pentylfuran NGS 89 <0.34 <0.34 nfa nia nia nla 0.34 rfaju
W»m._.ow._mow 4229-91-8 2-Propylfuran NGS 87 <0.44 <0.44 nfa n/a nfa nla 0.44 nfaju
_u.w._m.—n.m‘_mom 110-00-9 Furan NGS 73] <0.090 «<0.090 na nfa nfa nfa 0.090 nlaju
—m._m.“ou.._mow 109-99-9 Tetrahydrofuran NGS 21 <0.10 <0.10 nla nfa nia n/a 0.10 nlaju

NA, = Not Analyzed, ND = Not Detected

U - Less Than Detection Limit J - Estimated

C.170
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Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-C1
Customer Sample ID: 16-06173-3-C1

Sample# R TE _o_pm # _b:uaao _csﬂ M STD % — m_u..__,_ m.mu_h#_ Duplicate ﬁ Average _ RPD % _mnz x._n#_ Det Limit| Cnt Err %|Qual Flags
Furans in Vapor Samples by SIM
S16T021610 1191-99-7 2,3-Dihydrofuran NGS 80 <0.18 <0.18 :.__mw nfa nla :__d_ 0.18 nfaju
5167021610 1708-29-8  |2.5-Dihydrofuran NGS 90 <0.23 <0.23 nfal nia nia n/a| 0.23 nfaju
S16T021610 625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 n/al nfa n/a n/a| 0.43 niaju
IS16T021610 3777-71-7 2-Heptylfuran NGS 92 <0.27 0.47 =___m__ nia nla :___m_ 0.27 n/alJ
(5167021610 1534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 n/al nfa nia :_ﬂm_ 0.23 nfaju
IS16T021610 3777-68-3  |2-Pentylfuran NGS 89 <0.34 0.35 a_w_ nia n/a Emh 0.34 nialJ
IS16T021610 14229-91-8  |2-Propylfuran NGS 87 <0.44 <0.44 nﬁ_ nia nfa nia 0.44 nfa|u
IS16T021610 110-00-9 Furan NGS 73 <0.080 0.080 =___m_ nia nla n/a 0.080 nfafJ
wm._a.am._m._a 109-99-9 Tetrahydrofuran NGS a1 <0.10 024 u.__m_ nia nla nfa 0.10 nlalJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.171
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Cartridge Evaluation
Data Summary of All Resuits
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-D1
Customer Sample ID: 16-06173-3-D1
Sample# R [A# [cas# [Anatyte omit | srou] Blank|  Result| Duplicate | Average [ rPD % [SpkRec %] Det Limit| Cnt Err %|Qual Flags
Furans in Viapor Samples by SiM

[S16T021611 1191-89-7  |2,3-Dihydrofuran NGS 80 <0.18 <0.18 nfa nfa nla nfa| 0. _mﬂ n/aju
[s16T021611 1708-29-8  |2,5-Dihydrofuran NGS 90 <0.23 0.39 nfa na n/a n/a| 0.23] nialJ
[s16T021611 [625-86-5 |2, 5-Dimelhyifuran NGS 85 <0.43 <0.43 nia na| n/a nfal 0.43 niafU
[s16T021611 [777-11-7  [2-Heptylfuran NGS 92 <0.27 0.44 nfa nia| nia n/a| 0.27 n/alJ
[s16To21611 [s34-22.5 |2 Methylfuran NGS 83 <0.23 <0.23 n/a nal nla n/a| 0.23 niafU
*m._m.._.om._m: 3777-689-3  |2-Pentylfuran NGS 89 <0.34 <0.34 nfa n/a nfa Em_ 0.34 nfaju
_m._m._.cm._w.__ 14220-91-8  |2-Propylfuran NGS 87 <0.44 <0.44 nia nia nia :.__n_ 0.44 nfajU
[s16T021611 110-00-9  |Furan NGS 73] <0.080 0.10 na nia nla nfal  0.090 n/alJ
[s16T021611 109-98-9  |Tetrahydrofuran NGS 91 <0.10 0.24 nja nal na nlal 0.10 nlalJ

NA = Not Analyzed, ND = Nol Detected
U - Less Than Detection Limit J - Eslimated

C.172
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Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-E1
Customer Sample ID: 16-06173-3-E1

Cartridge Evaluation

Data Summary of All Results

Page: 20

[samplet R |A# [cas# [Analyte Junit | stow| Blank|  Result| Duplicate [ Average | RPD % [Spk Rec %] DetUimi] cnt Em %[Qual Flags
Furans in Viapor Samples by SIM
[516T021612 1191-99-7  [2,3-Dihydrofuran NGS 80| <0.18 0.27 nia n/a n/a nfa 0.18 nfafJ
15167021612 1708-29-8 |2 5-Dihydrofuran NGS 90| <0.23 <0.23 nia nia nia nfa 0.23 nfajU
IS16T021612 1625-88-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nia nfa n/a nfaj 0.43 n/aju
IS16T021612 _u...qwﬂ.ﬁ.q 2-Heptylfuran NGS 92 <0.27 0.29 nla nfa nla ..___.m* 0.27 nfalJ)
|516T021612 |534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nia nia nfa| _..__.m_ 0.23 nfaju
gom__m.,u 3777-63-3  [2-Pentylfuran NGS 89 <0.34 0.57 n/a nla nla =__.m_ 0.34 nfalJ
_m._m._.om_m._m 4229-91-8  [2-Propylfuran NGS 87 <0.44 <0.44 nla nia nfa E.m_ 0.44 nfaju
[s16T021612 110008 [Furan NGS 73] <0.080 0.11 n/a nial| nia na| 0,090 nialJ
_m._m._.om._m._m. 109-83-9 Tetrahydrofuran NGS 91 <0.10 0.75 nla L] nla Eu_ 0.10 nfatd

U - Less Than Detection Limit J - Eslimated

NA = Not Analyzed, ND = Not Detecled

C.173
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DSRHardcopyWOLimits 3.0.11b Page: 21
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-EFF-BASE
Customer Sample ID: 16-06173-3-EFF-BASE
Sample® R _ Al _93 # _.,a.io __._:_. _ STD % _ w_u_;_ wa.____ Duplicate _ Average | RPD % [ Spk Rec i Det _._a:_ Cnt Err %|Qual Flags
Furans in Viapor Samples by SIM

|516T021613 1191-89-7  12,3-Dinydrofuran NGS 80 <0.18 <0.18 n/a| nfa nia nfa 0.18 nfaju
_u._m,_dma._m 1708-20-8 |2 5-Dihydrofuran NGS 90 <0.23 <0.23 nfa nfa nia n/a 0.23 n/aju
_W._m._dm__m.,w [625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <043 nla nia nfa nia 0.43 WEI
[s16T021613 3777-71-7 _[2-Heptylfuran NGS 92 <027| <027 n/a nal nia n/al 0.27 n/alu
_w._m._dn._m._u [534-22-5 2-Methylfuran NGS 83| <0.23 <0.23 nia nfa nia au_ 0.23 nfalu
_w._m:um._m.,u 3777-69-3 2-Pentylfuran NGS 83| <0.34 0.39 nfa nfa nfa nia 0.34 nfald
__.m._m._dm._m._w 4229-91-8  |2-Propylfuran NGS 87 <0.44 <0.44 nfa nia nla nfa 0.44 nfafu
W.,mﬁcm._m._w 110-00-9 Furan NGS 73| <0.080 <0.090 n/a nia n/a nfa 0.090 n/a|u
mmchm._mu 3 109-99-9 Tetrahydrofuran NGS o9 <0.10 0.14 niaj nfa nia nfa 0.10 nfalJ

NA = Not Analyzed, ND = Not Detecled
U - Less Than Detection Limit J - Estimated

C.174
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DSRHardcopyWOLimits 3.0.11b
DSR.Jarv. 3.0.12

Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-F1
Customer Sample ID: 16-06173-3-F1

Cartridge Evaluation

Data Summary of All Results

Page: 22

Sample# R [A# [cas# [Anatyte Junit [ stou] Blank Result| Duplicate [ ~Average | RPD % [spk Rec %[ Det Qm_ Cnt Erv %|Qual Flags
Furans in Vapor Samples by SIM
IS16T021614 1191-99-7  [2,3-Dihydrofuran NGS 80 <0.18 <0.18 nfa nfa n/a nfal 0.18 n/a|u
16T021614 1708-29-8 2 5-Dihydrofuran NGS 20| <0.23 <0.23 nfa nfa na __.____u_ 0.23 nfaju
[s16T021614 5-86-5  |2,5-Dimethylfuran NGS 85| <0.43 <0.43 nia na n/a nla| 0.43 n/au
[s16T021614 [3777-717  [2-Heptylfuran NGS 92| <0.27 <0.27 nfa nia|  na [ 0.27 nfalu
[s16T021614 534-22.5 2-Methylfuran NGS 83| <0.23 <023 n/a nia n/a nfa| 0.23 nlafu
W.m._dm._mi 3777-69-3  [2-Pentylfuran NGS 89 <0.34 <0.34 nia nla n/a n/al 0.34 n/alU
[s16T021614 4229-91-8  |2-Propylfuran NGS 87 <0.44 <0.44 nfa nfa nla nfa 0.44 nfalU
W..._m._.nm._mi 110-00-9 Furan NGS 73 <0.090 <0.090 nia nla nia nla 0.080 nfaju
_mam.ﬂom.wmi 109-99-9 Tetrahydrofuran NGS N <0.10 1.3 nia| nia nla nla 0.10 nfalJ

U - Less Than Detection Limit J - Estimated

NA = Not Analyzed, ND = Not Detected

C.175



24 - Aug - 2016 7:53:41 .
DSRHardcopyWOLimits 3.0.11b Page: 23
DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-G1
Customer Sample ID: 16-06173-3-G1

Sample#t R | A# [cas# [Analyte unit | stou] Blank| — Result| Duplicate [ Avorage | RPD % [Spk Rec % Det Limi] cnt Err %]Qual Flags
Furans in Vapor Samples by SIM
[516T021615 1191-89-7  |2,3-Dihydrofuran NGS 80| <0.18 <0.18 nia nal nia n/a| 0.18 n/alu
_m.,m.._dm._mam 1708-29-8  12,5-Dihydrofuran NGS 20 <0.23 <0.23 n'a nfa nfa n/a| 0.23 nfa|U
mm.wm._.om._m._w 525-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 n/a nla nia ?‘m_ 0.43 nfalUu
mw.,m_qam._m._m B7T7-T1-7 2-Heptylfuran NGS 92 <0.27 <0.27 nla nia nfa nla 0.27 nfafU
W._m..—om._muu 534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nfa nia nfa nfa 0.23 nfajlU
ﬁ._m.am.“ﬂm |3777-69-3  |2-Pentylfuran NGS 89 <0.34 <0.34 nla n/a nla n/a 0.34 nfalu
_m._m._.om.,m._m 14229-91-8 2-Propylfuran NGS 5._ <0.44 <0.44 nia nia nfa nla 0.44 nfall
|s16T021615 110009 |Furan NGS 73] <00%0]  <0.000 n/a| nfal  nla nfal  0.0%0 n/alu
_m._m..ﬂom._m_m 109-99-9 Tetrahydrofuran NGS 91 <0.10 1.7 Zm— nia nla n/a 0.10 nfajJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.176
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s Page: 24
DSRHardcopyWOLImits 3.0.11b
DSR.Jar v, 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample I1D: 16-06173-3-H1
Customer Sample ID: 16-06173-3-H1
[samplet ] _.__E T..sm # _E_ua_am _ca__ _ STD % M Ew__w_ Result m Duplicate | Average _ RPD % _mu_. Rec i Det tai CntEmr io.a_ Flags
Furans in Vapor Samples by SIM
IS16T021616 1191-899-7 2,3-Dihydrofuran NGS &0 <0.18 0.22 nia nia n/a :___m_ 0.18| nfald
15167021616 1708-29-8 2,5-Dihydrofuran NGS a0 <0.23 <0.23 nia na nla 3__5_ 0.23 nia|u
IS16T021616 625-86-5 2.5-Dimethylfuran NGS &85 <0.43 <0.43 nia nia n/a _e__m_ 0.43 nfaju
5167021616 wﬁ.__q.w._ -7 |2-Heptylfuran NGS 92 <0.27 <0.27 n/a nia nia a_m_ 0.27 n/aju
IS16T021616 ls3a-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nfa nfa nia a.m_ 0.23 nfallU
IS16T021616 3777-69-3 2-Pentylfuran NGS 89 <0.34 <0.34 nfa nfa nia =_§_ 0.34 nfaju
1IS16T021616 4228-81-8 2-Propyltfuran NGS &7 <0.44 <0.44 n/a nfa nia _.____u_ 0.44 niaju
IS16T021616 110-00-9 Furan NGS 73 <0.080 0.51 nia nia n/a =___m_ 0.090 nialJ
3167021616 109998 [Tetrahydrofuran NGS 91 <0.10 13 n/a na|  nia iz 0.10) n/a

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.177



24 - Aug - 2016 T:53:41 i
DSRHardcopyWOLImits 3.0.11b Page: 25
DSR.Jarv. 3.0.12

Cartridge Evaluation
Data Summary of All Resuits
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-H2
Customer Sample ID: 16-06173-3-H2

[samptest R Ta# Jcass [Anaiyte Junit | stou%] Blank|  Result] Duplicate | ~Average | RPD % [Spk Rec %[  DetLimit] Cnt Err %[Qual Fiags
| Furans in Vapor Samples by SIM

[516T021617 1191-99-7  [2,3-Dihydrofuran NGS 80 <0.18 <0.18 nla nal n/a nfa| 0.18 nfafU
15167021617 1708-29-8  |2,5-Dihydrofuran NGS 90 <0.23 <0.23 nfa nia n/a nlaf 0.23 niaju
F._m.—um._m._q 525-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nfa nfa nfa :.__.m_ 0.43 nfalu
[s16T021617 3777-71-7  |2-Heptylfuran NGS 92 <0.27 <0.27 nfa n/a nia nfa| 0.27 n/afu
mm.wm,_dm._m: 534-22-5 2-Methylfuran NGS 83 <0.23 <0.23 nfa nfa nfa Ei_ 0.23 nfaju
[s16T021617 3777-69-3  |2-Pentylfuran NGS 8¢ <0.34 <0.34 nla nla nia nfa| 0.34 n/aju
|s16T021617 4220-91-8  |2-Propylfuran NGS 87| <0.44 <0.44 n/al nal i n/a| 0.44 niafu
{s16T021617 110009 [Furan NGS 73| <0.090 0.14 n/a| na| nla na| 0090 nfalJ
_.m._m.ﬂom."m: 109-98-9 Tetrahydrofuran NGS m‘_“ <0.10 2.3 _.._s_ nfa nfa nfa| 0.10 nfalJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Estimated

C.178
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DSRHardcopyWOLimits 3.0.11b Fage:26
DSR.Jarv. 3.0.12
Cartridge Evaluation
Data Summary of All Results
Sample Group: 20162140
SDG Number:
Customer Sample ID: 16-06173-3-IN-BASE
Customer Sample ID: 16-06173-3-IN-BASE
sample¥ R |A# [cAs# [Analyte [unit | stou| Blank| — Result| Duplicate | ~Avorage [ RPD % [Spk Rec %[  DetLimit] Gnt Err %[Qual Flags
Furans in Vapor Samples by SIM

[S16T021618 1191-89-7  |2,3-Dihydrofuran NGS 80, <0.18 <0.18 nia nfa na Em_ 0.18 nfaju
516T021618 1708-28-8  |2,5-Dihydrofuran NGS 90| <0.23 <0.23 nla nfa nfa 3___m_ 0.23 nfaju
S16T021618 625-86-5 2,5-Dimethylfuran NGS 85 <0.43 <0.43 nia nfa nfa _.____m_ 0.43 nfaju
(5167021818 3777717 |2-Heptytfuran NGS 92| <0.27 <0.27 nfa nfa nfa n/a| 0.27 nfaju
[s16T021818 I534-225  [2-Methylfuran NGS 83 <0.23 <0.23 nia nfa| nia nia| 0.23 nia|u
[s16T021618 777-69-3  [2-Pentylfuran NGS 89 <0.34 <0.34 nfa nfal  nia n/a| 0.34 n/aju
[516T021618 14229-91-8  |2-Propylfuran NGS 87 <0.44 0.50 nfa nfa nia nfal 0.44 nialJ
|s16T021618 11000-9  [Furan NGS 73] <0.090]  <0.080 n/a nfa| nia nia|  0.090 nalu
[s16T021818 108-99-9 Tetrahydrofuran NGS £l <0.10 0.24 nfa nfa nia n/al 0.10 nfalJ

NA = Not Analyzed, ND = Not Detected
U - Less Than Detection Limit J - Eslimated

C.179



C.3.4 Amines
ALS
Robert (Buddy) Sosa

Washington River Protection So
PO Box 850, MSIN T6-02
Richland, WA 99352

Analytical Results

ANALYTICAL REPORT

Report Date: August 02, 2016

Phone: (500) 373-1262

E-mail: robert_w_sosa@rl.gov
20162152
Workorder

Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T022010
Lab ID: 1620981001

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-WVOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-98, XAD-7 Tube
50/100mg [(NBD) Chloride]

Analyzed: 08/01/2016

Result
Analyte [ug/sample) Result {[mg/m’) Result (ppm) RL {ugisample)
Dimethylamine 0.13 INA NA 0.10
Ethylamine =0.10 MNA MNA 0.10
Methylamine <0.10 NA MNA 0.10

Sample ID: $16T022011
Lab ID; 1620881002

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]

Analyzed: 08/01/2016

Result
Analyte {ug/sample) Result {mg/m’) Result [ppm)  RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA MNA 0.10

Sample ID: $16T022012
Lab ID: 1620981003

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50M100mg [(NBD) Chloride]

Analyzed: 08/01/2016

Result
Analyte {ug/sample) Result (mg/m’) Result (ppm) RL {ug/sample)
Dimethylamine <010 INA NA 0.10
Ethylamine <0.10 NA NA 0.10

Results Continued on Mext Page

ADDRESS 360 West Levoy Drive, Sat Lake City, Utah, 84123 USA

PHONE +1 801 266 7700 | FAX +1 801 268 9992

ALS GROUP USA_ CORP. An ALS Limited Company

©ironment www.alsglobal.com

AIGHT SOLUTIONS NIGHT FARTIERN

Tue, 080216 4:10 PM
1620981 - Page 1 of 13

Page 1 of 8
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ANALYTICAL REPORT

Workorder: | 34-1620981
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Analytical Results

Sample ID: S16T022012 Collected: 07/22/2016
Lab ID: 1620981003 Received: 07/27/2016
Method: Amines-VOA Aliphatic VAA-1 Media: SKC 226-36, XAD-7 Tube Analyzed: 08/01/2016

50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Result
Analyte {ug/sample) Result (ma/m®) Result (ppm) RL {ug/sample)
Methylamine <0.10 NA NA 0.10
Sample ID: S16T022013 Collected: 07/22/2016
Lab ID: 1620981004 Received: 07/27/2016
Method: Amines-VOA Aliphatic YAA-1 Media: SKC 226-96, XAD-7 Tube Analyzed: 08/01/2016
50/100mg [(NBD) Chloride]
Sampling Par ter: Air Vol Not Provided
Result
Analyte {ugisample} Result (mg/nr') Result {(ppm)  RL (ug/sample)
Dim ethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10
Sample ID: S16T022014 Collected: 07/22/2016
Lab ID: 1620981005 Received: 07/27/2016
Method: Amines-VOA Aliphatic YAA-1 Media: SKC 226-96, AAD-7 Tube Analyzed: 08/01/2016
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided
Result
Analyte {uglsample} Result (mg/n’} Result (ppm]  RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA MNA 0.10
Sample ID: S16T022015 Collected: 07/22/2016
Lab ID: 1620981006 Received: 07/27/2016
Method: Amines-VOA Aliphatic VAA-1 Media: SKC 226-96, XAD-7 Tube Analyzed: 08/01/2016
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sampie) Result (ma/m’) Resuit (ppm) RL {ug/sample)
Dim ethylamine <0.10 NA NA 0.10
Ethylamine =0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10
Page 2 of @ Tue, 0BO2ME 410 PM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620981
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T022016
Lab 1D: 1620981007

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Analyte fu gisfr::lt]a!; Result {mag/m’) Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine =0.10 NA NA 0.10

Sample ID: S16T022017
Lab 1D: 1620081008

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2018

Analyte luglszn:;ll]:; Result (ma/n?) Result (ppm)  RL (ug/sample)
Dimethylamine <010 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022018
Lab ID: 1620881009

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]

Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte {ug/sample} Result {(mg/m’) Result {ppm)  RL (ug/sample)
Dimethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA MNA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022019
Lab ID: 1620081010

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte (ug/sample) Result {ma/n’) Result (ppm) RL (ug/sample)
Dim ethylamine <0.10 MA MA 0.10
Elhylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10
Page 30f 9 Tue, 08/02116 4:10 PM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT
Workorder:
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: 8167022020
Lab ID: 1620981011

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Analyte fu gisfr::lt]al; Result {mag/m’) Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine 0.10 NA NA 0.10
Methylamine 0.36 NA NA 0.10

Sample ID: S16T022021
Lab 1D: 1620081012

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2018

Analyte {u glszn:;r:; Result (ma/n?) Result (ppm)  RL {ug/sample)
Dimethylamine <010 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022022
Lab ID: 1620981013

Collected: 07/22/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chioride]

Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte {ug/sample} Result {mg/m’) Result {ppm)  RL (ug/sample)
Dimethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022023
Lab ID: 1620981014

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte [ug/sample) Result {ma/n’) Result (ppm) RL (ug/sample)
Dim ethylamine =0.10 MA MA 0.10
Elhylamine <010 NA NA 0.10
Methylamine <0.10 NA NA 0.10
Page d of 9 Tue, 0BG 4:10 PM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder:
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T022024
Lab ID: 1620981015

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Analyte fu gisfr::lt]a!; Result (mg/m’) Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine =0.10 NA MNA 0.10

Sample ID: S16T022025
Lab ID: 1620081016

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2018

Analyte {u glsfn:;r:; Result (ma/n?) Result (ppm)  RL {ug/sample)
Dimethylamine <010 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022026
Lab ID: 1620981017

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chioride]

Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte [ugisample} Result (mg/m'} Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022027
Lab ID: 1620981018

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte (ug/sample) Result [ma/nm’) Result (ppm) RL (ugfsample)
Dim ethylamine <0.10 MA MA 0.10
Elhylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10
Page 5of 9 Tue, 08102116 4: 10 PM IHREP-V12 3

1620981 - Page 50f 13

C.184



Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620981
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T022028
Lab ID: 1620981019

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Analyte fu gisfr::lt]al; Result {mg/m’) Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine =0.10 NA NA 0.10

Sample ID: S16T022029
Lab 1D: 1620981020

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2018

Analyte {u glsfr:;r:; Result (ma/m?) Result (ppm)  RL (ug/sample)
Dim ethylamine <010 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022030
Lab ID: 1620981021

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chioride]

Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte {ug/sample} Result {mg/m’) Result {(ppm)  RL (ug/sample)
Dimethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022031
Lab ID: 1620981022

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/01/2016

Result
Analyte (ug/sample) Result {ma/m’) Result (ppm) RL (ugfsample)
Dim ethylamine <0.10 MNA MA 0.10
Elhylamine <010 NA MA 0.10
Methylamine <0.10 NA NA 0.10
Page 6 of 9 Tue, 08102116 4: 10 Ph IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620981

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T022032
Lab ID: 1620981023

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]

Analyzed: 08/01/2016

Analyte fu gisfr::lt]al; Result {mg/m’) Result (ppm) RL {ug/sample)
Dimethylamine <0.10 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine =0.10 NA NA 0.10

Sample ID: S16T022033
Lab 1D: 1620081024

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]

Analyzed: 08/01/2018

Analyte {u glsfr:;r:; Result (ma/n?’) Result (ppm)  RL {ug/sample)
Dimethylamine <010 NA NA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022034
Lab ID: 1620981025

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chioride]

Analyzed: 08/01/2016

Result
Analyte {ug/sample} Result {mg/m’) Result {ppm]  RL (ug/sample)}
Dimethylamine <0.10 NA MNA 0.10
Ethylamine <0.10 NA NA 0.10
Methylamine <0.10 NA NA 0.10

Sample ID: S16T022035
Lab ID: 1620081026

Collected: 07/23/2016
Received: 07/27/2016

Method: Amines-VOA Aliphatic VAA-1

Sampling Parameter: Air Volume Not Provided

Media: SKC 226-96, XAD-7 Tube
50/100mg [(NBD) Chloride]

Analyzed: 08/01/2016

Result
Analyte [ug/sample) Result {ma/nm’) Result (ppm) RL (ug/sample)
Dim ethylamine <0.10 MA MA 0.10
Elhylamine <010 NA MA 0.10
Methylamine <0.10 NA NA 0.10
Page 7 of 8 Tue, 08/02/16 4: 10 Ph IHREP-V12 3
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ANALYTICAL REPORT

Workorder: | 34-1620981

Client Project ID:; Washington River Protection
So

Purchase Order: 55502 Rel2

Project Manager: Rand Potter

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method Analyst Peer Review

. . . 15/ David Teynor 1S/ Thomas Bosch
A VORARNNC VAR 08/02/2016 15:18 08/02/2016 16:09
Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700

960 W Levoy Drive Email: alsit.lab@ALSGlobal .com

Salt Lake City, Utah 84123 Web: www. alsslc.com

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceptable condilion unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted,

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conformss to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical tesling.

Testing Sector Accreditation Body Certificate Website
(Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 http: fiwww aclasscorp com
Litah (WNELAC) DATA1 hitp:ihealth utah goviabllabimpf
Mevada UTO000S http:indep nv govibsdwilabservics htm
Oldahoma UTonoog hitp:fiwww deq state ol us/CSDnew!
lowa 1A% 376 hittp-fveww towadnr govinsideDNR/R equlatornyVWater aspx
Florida (TMI) E8T1067 http-fwww dep state fl uslabsibarsisasiqal
Texas (THI) T104704456-11-1  hitp-fwww tceq texas govifieldigalab_accred_certif html
Industrial Hygiene AIHA-LAP, LLC {150 17025 and 101574 hitp:fiveww aihaaceraditediabs org

AlHALAP, LLC IHLAP/ELLAR)

Lead Testing:

CPSC ACLASS (IS0 17025, CPSC) ADE-1420 htep: fiwww aclasscorp com
Soil, Dust, Paint ,Ar AlHA-LLAP, LLC (150 17025, 101574 hitp: fiwww aihaaccreditedlabs org
AIHALAP, LLC ELLAP and
MLLAP)
Dietary Supplements ACLASS (150 17025) ADE-1420 http: fiwww aclasscorp com
Page 8of9 Tue, 0810216 4:10 PM IHREP-W123
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ALS ANALYTICAL REPORT

Workarder: | 34-1620981
Client Project ID: Washington River Protection
So
Purchase Order: 55502 Rel2
Project Manager: Rand Potter

Definitions
LOD = Limit of Detection = MDL = Method Detection Limil, A statistical estimate of method/mediafinstrument sensitivity.
LOO = Limit of Quanlitation = RL = Reporting Limil, A verified value of method/media/instrument sensilivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Mot Applicable.
** No result could be reported, see sample comments for details.
< This testing result is less than the numerical value.
() This tesling result is between the LOD and LOQ and has higher analylical uncerainty than values at or above the LOQ.

ALS Enwrionmental certifies this analytical report is in compliance with the Hanford SOW, both
technically and for completeness. Release of the data contained in this report has been electronically
authorized by the following laboratory representative:

Page 9of 9 Tue, 08102/16 4:10 PM IHREP-V123
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Quality Control Sample

Batch Report
ALS
Analysis Information
Workorder: 1620981
Limits: Historical/Parformance Preparation: NA Analysis: |H Aliphatic Amines
Basis: ALS Laboratory Group Batch: NA Batch: ILCAM2401 (HEN: 173887)
Prepared By; hA Analyzed By: Dawd Teynor
LME: 510814
Analyzed: 08/01/2016 00.00
Units: ug/sample
‘Analyte ] Reslt moL| RL
Dimethwlamine ND NA 0.100
Ethylamine ND NA 0,100
Methylamine ND WA 000
LMB: 510817
Analyzed: 08/01/2016 00000
Units: ug/sample
Analyte Result ML RL
Dimethwyiamine ND A, 0. 100!
Ethylamine ND A, 0.100
Methylamine ND NA, 0.100

LCS: 510815 LCSD: 510816
Analyzed: 08/01/2016 00000 Analyzed: 08/01/2016 D000
Dilution: 1 Dilution: 1
Units: ua/sample Units: ug/sample
Analyte Resul|  Target| %Rec] acLimits Result] %Ree|] RPD| acLimits
Dimethyiamine 138 200 sa0| Goa| 1348 147 735 632 oo 200
Ethyiamine 163] 200] 815 400| 1600] 142]  7io[  1as[ oo] 200
Methylamine 1.60| 2000 00| 400| 160.0| 163  @15] 18| 00| 200
LCS: 510818 LCSD: 510813
Analyzed: 08/01/2016 00:00 Analyzed: 08/01/2016 0000
Dilution: 1 Dilution: 1
Units: ug/sample Units: ugfsample
Analyte Result]  Target| %Rec] acLimits Resull %Rec| RPD| QC Limits
Dimethyiamire 151| 200 755 604f 1348 147 73] 2s8] oo 200
Ethyiamine 1.78| 200] 880| 400 1600 158)  790] 108] 00| 200
Methylamine 11| 200 @0s| a0o| 1500 166 830 308 o00f 200

~ Analyst Peer Review

15! David Teynor /Sf Thomas Bosch
08/022016 1518 03022016 16.09

niti

% - Analyte atiove reporting limit or outside of cantrol limits RFD - Relative % Difference (Spike f Spike Duplicate)

A - Sample result (s greater than 4 times the spike added MO - Mot Detected (U - Qualifier slso flags analyte as not detected)
@ - Sample and Matrix Duplicate less than 5 times the reporting limit A - Not Applicable
@ - Result is above the calibration range QC results are not adjusted for maoisture correction, whene applicable
Page 10f1 Tuesday, August 02, 2016 QCS V4.1
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C.3.5 Acetonitrile
ALS
Robert (Buddy) Sosa

ANALYTICAL REPORT

Report Date: July 29, 2016

Phone: (509) 373-1262

Washington River Protection So

PO Box 850, MSIN T6-02
Richland, WA 99352

Analytical Resuits

E-mail: robert_w_sosa@rl.gov
20162151
Workorder:

Client Project ID: Washington River Protection

So
Purchase Order: 55502 Rel8
Project Manager: Rand Potter

Sample ID: S16T021945
Lab ID: 1620932001

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1606

Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016

400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample) Result (mg/m’) Result (ppm) RL [mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021946 Collected: 07/22/2016
Lab ID: 1620932002 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample)} Result (mg/m’) Result (ppm)  RL [mg/sample)
Acetonilrile <0.010 NA NA 0.010
Sample |ID: S16T021947 Collected: 07/22/2016
Lab 1D: 1620932003 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-08, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result {(mgim’) Result (ppm)  RL (mgfsample)
Acetonilrile <0.010 NA NA 0.010
ADDRESS 9560 West LeV oy Drive, Sat Lake City, Utah, 84123 USA PHOME +1 801 268 7700 FAX +1 801 268 9992
ALS GROUP USA, CORP. An ALS Lim ted Com pany
www.alsglobal.com
MIOHT SOLUTIONS NIGHT FanTieEm
Page 10of 8 Fri, 07429016 11:48 AM IHREP-V12.2
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620932
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021948
Lab ID: 1620832004

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (ma/m’) Result (ppm) RL (mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021949 Collected: 07/22/2016
Lab ID: 1620932005 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mglsample} Result (mg/m’) Result {(ppm) RL (mg/sample}
Acetonilrile <0.010 NA MNA 0.010
Sample ID: S16T021950 Collected: 07/22/20186
Lab ID: 1620932006 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-08, Charcoal Tube Analyzed: 07/28/2018
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (mglsample} Result (ma/m’} Result (ppm) RL (mg/sample)
Acetonilrile =0.010 MNA MNA 0.010
Sample ID; S16T021951 Collected: 07/22/2016
Lab ID: 1620932007 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Resuit
Analyte {mg/sample} Result {(mg/m’) Result {ppm] RL {mg/sample}
Acetonilrile <0.010 NA MNA 0.010
Page 2 of 8 Fri, 07/29/16 11:48 AM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620932
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021952
Lab ID: 1620932008

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021953 Collected: 07/22/2016
Lab ID: 1620932009 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mglsample} Result (mg/m’) Result (ppm) RL (mg/sample}
Acetonilrile <0.010 NA NA 0.010
Sample ID: S16T021954 Collected: 07/22/20186
Lab ID: 1620932010 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2018
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample} Result (mg/m’} Result (ppm) RL (mg/sample}
Acetonilrile =0.010 MNA MNA 0.010
Sample ID: S16T021955 Collected: 07/22/2016
Lab ID: 1620932011 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/26/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Resuit
Analyte {mg/sample) Result (mg/m’) Result {(ppm] RL {mgisample)
Acetonilrile <0.010 NA MNA 0.010
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620932
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021956
Lab ID: 1620832012

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/28/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021957 Collected: 07/22/2016
Lab ID: 1620932013 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Pa ter: Air Vol Not Provided
Result
Analyte {mg/sample} Result (mg/m’} Result {(ppm) RL (mg/sample}
Acetonilrile <0.010 NA NA 0.010
Sample ID: S16T021958 Collected: 07/23/20186
Lab ID: 1620932014 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-08, Charcoal Tube Analyzed: 07/29/2018
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample} Result (mg/m’} Result (ppm) RL (mg/sample)
Acetonilrile =0.010 MNA NA 0.010
Sample ID: S16T021959 Collected: 07/23/2016
Lab ID: 1620932015 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Resuit
Analyte {mgl/sample) Result (mg/m’} Result(ppm] RL {mg/sample)
Acetonilrile <0.010 NA MNA 0.010
Page 4 of 8 Fri, 07/29/16 11:48 AM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620932
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021960
Lab ID: 1620832016

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mg/m’) Result (ppm) RL (mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021961 Collected: 07/23/2016
Lab ID: 1620932017 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Par ter: Air Vol Not Provided
Result
Analyte (mg/sample} Result (mg/m’} Result (ppm) RL (mg/sample}
Acetonilrile <0.010 NA MNA 0.010
Sample ID: S16T021962 Collected: 07/23/2018
Lab ID: 1620932018 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-08, Charcoal Tube Analyzed: 07/29/2018
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample) Result (ma/m’} Result (ppm) RL (mg/sample}
Acetonitrile =0.010 MNA A 0.010
Sample ID: S$16T021963 Collected: 07/23/2016
Lab ID: 1620932019 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Resuit
Analyte {mg/sample} Result {mg/m’) Result {ppm] RL {mg/sample)
Acetonilrile <0.010 NA MNA 0.010
Page 5 of 8 Fri, 07/29/16 11:48 AM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT

Woerkorder: | 34-1620932

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021964 Collected: 07/23/2016
Lab ID: 1620932020 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mag/m’) Result (ppm) RL (mg/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021965 Collected: 07/23/2016
Lab ID: 1620932021 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample} Result (mg/m’} Result (ppm) RL (mg/sample)
Acetonilrile <0.010 NA MNA 0.010
Sample ID: S16T021966 Collected: 07/23/2016
Lab ID: 1620932022 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2018
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mglsample} Result (ma/m’} Result (ppm) RL (mg/sample)
Acetonilrile <0.010 NA NA 0.010
Sample ID: S16T021967 Collected: 07/23/2016
Lab ID: 1620932023 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Resuit
Analyte {mg/sample} Result {(mg/m’) Result {ppm] RL {mg/sample}
Acetonilrile <0.010 NA MNA 0.010
Page 6 of 8 Fri, 07/29/16 11:49 AM IHREP-V12 3

1620932 - Page 6 0f 12

C.198



Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620932
Client Project ID: Washington River Protection
So
Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021968
Lab ID: 1620932024

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1606

Media: SKC 228-09, Charcoal Tube Analyzed: 07/29/2016

400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mgl/sample) Result {mg/m?) Result {ppm) RL {mg/sample)}
Acetonitrile =0.010 NA NA 0.010
Sample ID: S16T021969 Coallected: 07/23/2016
Lab ID: 1620932025 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-09, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m?) Result {ppm) RL {ma/sample)
Acetonitrile <0.010 NA NA 0.010
Sample ID: S16T021970 Collected: 07/23/2016
Lab ID: 1620932026 Received: 07/27/2016
Method: NIOSH 1606 Media: SKC 226-08, Charcoal Tube Analyzed: 07/29/2016
400/200mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte [mglsample) Result {mg/m®*) Result {[ppm]  RL {mg/sample}
Acetonitrile <0.010 MNA NA 0.010

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst Peer Review

NIOSH 1606

1S/ Young Hee Yoon S/ Steven J. Sagers
07/29/2016 10:52 07/29/2016 11:29

Laboratory Contact Information

ALS Environmental
960 W Levoy Drive

Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alslt.lab@ALSGlobal .com
Web: www.alsslc.com

Page Tof 8

Fri, 07/29/16 11:49 AM
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ANALYTICAL REPORT

Workorder: | 34-1620932

Client Project ID:; Washington River Protection
So

Purchase Order: 55502 Rel9

Project Manager: Rand Potter

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceplable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All guality control samples processed wilh the samples in this repor yielded acceplable results unless otherwise noled.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical tesling.

Testing Sector Accreditation Body Certificate Website
[Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 hitp: fiwww aclasscorp com
Utah (NELAC) DATA1 http:#health utah goviabilabimpf
Mevada LTO000S http:#indep nv govibsdwilabservice htm
Olahoma UTo0002 hitp: ffwww deq state ok us/CSOnew
lowa IA# 376 http:fiww iowadnr govinside DNRIR egulatoryVWater aspx
Florida {TMI) EST1067 http:fiwww dep state fl usilabs/barsisasiqal
Texas (TNI) T104704456-11-1  hitp:fiwww tcaqtexas govifieldigatab_accred_certif html
Industrial Hygiene AlHA-LAP, LLC (150 17025 and 101574 hitp; #www aihaaccreditediabs org

AlHALAP, LLC IHLAP/ELLAR)

Lead Testing:

CPSC ACLASS (IS0 17025, CPSC) ADE-1420 http:fwww aclasscorp com
Soil, Dust, Paint Ar AlHALAP, LLC (150 17025, 101574 http:fiwww aihaaccreditediabs org
AIHA-LAP, LLC ELLAP and
NLLAP)
Dietary Supplements ACLASS (150 17025) ADE- 1420 hitp: fiwww aclasscorp .com
Definitions

LOD = Limit of Detection = MDL = Method Detection Limit, A stafistical estimate of method/mediafinstrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.

MWD = Mot Detected, Testing result not detected above the LOD or LOQ.

MA = Mot Applicable.

** No resull could be reporied, see sample comments for details.

< This testing resull is less than the numerical value.

() This tesling result is between the LOD and LOQ and has higher analylical uncertainty than values at or above the LOQ.

ALS Enwrionmental certifies this analytical report is in compliance with the Hanford SOW, both
technically and for completeness. Release of the data contained in this report has been electronically
authorized by the following laboratory representative:

Rand Potter. Project Manager. ALS Environmental

Page ofd Fri, 07/29/6 11:49 AM IHREP-V123
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Quality Control Sample

Batch Report
ALS
Workorder: 1620932
Limits: Historical/Performance Preparation: NA Analysis: IH GCFID QC
Basis: ALS Laboratory Group Batch: NA Batch: IFIDVTE30 (HBN: 173706)
Prepared By: MA Analyzed By: Young Hee Yoon
MBE: 510328
Analyzed: 07/28/2016 00.00
Units: mg/sample
‘Analyte | Result| moL| RL,
Acstanitrile ND NA, 0.0100!
ME: 510331
Analyzed: 07/28/2016 00:00
Units: mag/sample
Analyte _ Result| moL| RL|
Acstanitrile NDI NA, U.D10CIJ
LCS: 510329 LCSD: 510330
Analyzed: 07/28/2016 00:00 Analyzed: 07/28/2016 00:00
Dilution: 1 Dilution: 1
Units: mg/sample Units: mg/sample
Analyte Result|  Target| %Rec| acLimits Result| %Rec| RPD| ac Limits
Acetontrie 0307 0312 94| sss] 1153 0316) 0] 289 oo] 200
LCS: 510332 LCSD: 510333
Analyzed: 07/28/2016 00:00 Analyzed: 07/28/2016 0000
Dilutien: 1 Dilution: 1
Units: mg/sample Units: mg/sample
Analyte Result|  Target| %Rec| QcCLimits Result] %Rec| RPD| QCLimits
Acstonitrie 0264]  0250] 10| e8] 1153 048] 994|625 oo 200

_ Analyst Peer Review
IS Young Hee Yoon 15! Steven J. Sagers
07/25/2016 1052 07/29/2016 11:29

% - Analyte abovea reporting imit or outside of control limits RPD - Relative % Difference (Spike f Spike Duplicate)

A - Sample resull 1s greater than 4 imes the spike added MD - Mot Detected (U - Gualifier alzo flags analvte as not detected)

@ - Sample and Matrix Duplicate less than 5 times the reporbing limit MNA - Not Applicable

@ - Reasult 15 above the calibration range QC rasults are not adjusted tor maisture cormection, where applicable
Page 10f1 Friday, July 29, 2016 QCS V4.1
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NARRATIVE

FINAL REPORT ON MERCURY VAPOR TUBES
FOR CARTRIDGE EVALUATION
COLLECTED JULY 22 - 23, 2016

This final report presents the results of twenty-six mercury vapor tubes received at the 222-8
Laboratory from on July 25, 2016, in good condition and with adequate paperwork. The mercury
vapor tubes were logged into sample delivery group 20162164,

DISCLAIMERS
e The information contained in this report is intended only for the use of the addressee and
should be considered confidential.

e This report shall not be reproduced, except in full, without written approval of the
laboratory.

s The results shown in this report pertain only to the actual samples tested.

e These results conform to the requirements specified in the referenced methods/procedures
and specifications provided verbally or electronically by the customer. Any deviations or
modifications are discussed in the following narrative.

e This report only addresses laboratory activities related to the listed surveys.

Requirements or anomalies concerning field sampling are not addressed in this report.

PROCEDURES

Method Preparation Procedure Analysis Procedure
Mercury by OSHA 11D-140 [LA-325-109, Rev. C-3 [.A-325-109, Rev. C-3
ANALYTICAL SUMMARY

The vapor tubes were tested for mercury, as specified on the chain of custody. Standard
laboratory procedures for digestions and cold vapor atomic absorption for mercury were
followed as well as the requirements i WHL-MP-1029, WHL Industrial Hygiene Quality
Assurance Project Plan for 222-8 Laboratory (QAPP). Program specilic work authorization
instructions have been provided for WRPS IH sample analysis through verbal and electronic
communication with the customer point of contact, and are kept as a record by the laboratory.
When applicable, any client communication specific to the samples in this report will be
included herein. All quality control criteria in the QAPP were met.

The measurement uncertainty was estimated based on the historical behavior of laboratory
control standards (LCS). For mercury, the results of 178 LCS determinations indicate a mean
recovery of 98% with a standard deviation of 6%. Statistical process control limits for the LCS
are 81 — 115%, with no significant bias. The overall estimate of uncertainty is 12%, with
coverage factor (k) = 2.

Background levels of mercury or interfering compounds can be present in the sorbent tube media
used for collecting vapor samples. OSHA ID-140 recommends that the laboratory determine the
average background for each lot of media and subtract it from the sample results prior to
reporting. However, per agreement with the client, this background is being determined by the
client using blank media submitted as blind samples to the laboratory. Any blank subtraction
from the sample results will be performed by the client. The laboratory is using the same media
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for QC samples. These QC samples may not match the lot numbers of the samples being
submitted and the background for this QC sample media has not been determined. Over the past
several vears the results from preparation blanks, field blanks, and the vast majority of samples
have been below the laboratory’s method detection limit, which is an order of magnitude below
the reporting limit. In general, the laboratory believes there is no need for background
subtraction using the current sample media (Hydrar, SKC 226-17-1A).

For the mercury analysis. the blank results for tube lot numbers 9473 and 10187 were below the
detection limit; therefore, no blank correction was required. All mercury results for this sample
group were below the reporting limit of 0.05 pg/sample, except for samples 16-06172-6-Al, 16-
06172-6-H1, 16-06173-6-Al, and 16-06173-6-H1. For these samples, the total result includes
the contribution from the glass wool portion even though the glass wool portion result is lower
than the reporting limit (see Attachment 1).
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Attachment 1

DATA SUMMARY REPORT
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DATA SUMMARY REPORT FOR SAMPLE GROUP 20162164

P Standard :
Customer Sample ID Vapor.l ube L:aburalor_',-' Analyte RWL.IH % Blank Result RCP.O rl.:ng
Portion Sample ID Unit Limit
Recovery
16-06172-6-A1 Total 316T022211  |Mercuwry  Jue/sample  |nfa <0.0500 0.223 0.0500
16-06172-6-A1 Resin 316T022214  [Mercuwry  Jug/sample  |89.0 =(0.0500 0.218 0.0500
16-06172-6-A1 (Glass Wool  |S16T022215  [Mercwry  Jug/sample |g9.0 <0.0500 =), 0500 0.0500
16-06172-6-A2 Tatal S16T022217  |Mercury  fug/sample  |n/a <0500 <().0500 00500
16-061 72-6-A2 Resin S16T022218  |Mercury  fue/sample  |89.0 =0.0500 =().0500 0.0500
16-06172-6-A2 Glass Wool  |S16T022221  [Mercury  Jugfsample  |89.0 =0.0500 =0.0500 0.0500
16-06172-6-B1 Total S16T022228  |Mercury pgisample  |nfa =0.0500 <0.0500 0.0500
16-06172-6-B1 Resin 316T022231 |Mercury  lug/sample |89.0 <0.0500 <0.0500 0.0500
16-06172-6-B1 Glass Wool _|316T022232 |Mercury  Jug/sample  [89.0 <0.0500 =0.0500 0.0500
16-06172-6-BLANE  |Total 316T022234  |Mercury  Jug/sample  |n/a =10.0500 =0.0500 0.0500
16-06172-6-BLANK Resin 316T022235 |Mercury  fug/sample  |89.0 <0.0500 =0.0500 0.0500
16-06172-6-BLANK Glass Wool  |S16T022236  |Mercury  Jue/sample  |89.0 <0.0500 =(0.0500 0.0500
16-06172-6-C1 Tatal S16T022238  |Mercuwy  Jue/sample  |nfa <0.0500 <0.0500 0.0500
16-06172-6-C1 Resin S516T022241  [Mercuwy  Jug/sample  |89.0 <0.0500 <0.0500 0.0500
16-06172-6-C1 Glass Wool |316T022242  |Mercury  |ug/sample ISQ_U <0.0500 <0,0500 0.0500
16-06172-6-D1 Total $167022243  [Mercury  |pg/sample  |n/a <(.0500 =0.0500 0.0500
16-06172-6-D1 Resin 316T022245  |Mercury  fug/sample |S‘).(J =0.0500 <(.0500 0.0500
16-06172-6-D1 (ilass Wool  [S16T022246  |Mercury  |ug/sample IS‘).(J =().0500 <().0500 0.0500
16-06172-6-El Tatal S16T022247 [Mercury  [ug/sample  |n/a <0.0500 =().0500 00500
16-06172-6-El Resin S16T022250 |Mercury  fug/sample |89.0 =(0.0500 =0.0500 0.0500
16-06172-6-E1 Glass Wool  |316T022251  |Mercury pgfsample  |89.0 =0.0500 <0.0500 0.0500
16-06172-6-EFF-BASE |Total S16T022252  |Mercury pgisample  |nfa =0.0500 <0.0500 0.0500
16-061 72-6-EIFF-BASE |Resin S316T022253  |Mercury  fug/sample  |89.0 =0.0500 =0.0500 0.0500
16-061 72-6-EFF-BASE |Glass Wool  |S16T022254  |Mercury  Jug/sample  |89.0 =0.0500 =0.0500 0.0500
16-06172-6-F1 Total S516T022255 |Mercury  Juefsample  |n/a =<0.0500 <0.0500 0.0500
16-06172-6-F1 Resin Mercury  |ug/sample  |89.0 <0.0500 <(.0500 0.0500
16-06172-6-F1 Glass Wool  |S16T022257  [Mercuwy  Jug/sample  |89.0 <0.0500 <0.0500 0.0500
16-06172-6-G1 Total S16T022258 |Mercury  [ugisample  |n/a =0.0500 <0.0500 0.0500
16-06172-6-G1 Resin 316T022259 |Mercuwy  Jue/sample |89.U <0),0500 <0,0500 0.0500
16-06172-6-G1 Glass Wool  |316T022260  |Mercuwry  Jue/sample |g9.0 <0,0500 <0.0500 0.0500
16-06172-6-H1 Total 316T022261  [Mercury  Jue/sample  |n/a =10.0500 0.210 0.0500
16-06172-6-H1 Resin 3167022263 |Mercury  fug/sample  |92.4 =0.0500 0.205 0.0500
16-06172-6-H1 (ilass Wool  |S16T022264 |Mercury  |po/sample  ]92.4 <0500 <().0500 00500
16-06172-6-H2 Total S516T022267  |Mercuwy  Jue/sample  |nfa <0.0500 <0.0500 0.0500
16-06172-6-H2 Resin S16T022269 [Mercury  Jug/sample  ]92.4 <0.0500 <().0500 00500
16-06172-6-H2 Glass Wool  |316T022270  |Mercury pgfsample  |92.4 <0.0500 =0.0500 0.0500
16-06172-6-IN-BASE |Total 5167022273 |Mercury  fugfsample |n/a <0.0500 =0.0500 0.0500
16-061 72-6-IN-BASE _ |Resin 316T022274  |Mercury  fug/sample |92.4 =0.0500 =0.0500 0.0500
16-06172-6-IN-BASE  |Glass Wool  |316T02227 Mercury  Jug/sample [92.4 =0.0500 =0.0500 0.0500
16-06173-6-A1 Tatal S16T022282 |Mercury  fugfsample |n/a <0.0500 0.225 0.0500
16-06173-6-A1 Resin 316T022283  |Mercury  fug/sample |92.4 <0.0500 0.220 0.0500
16-06173-6-A1 Glass Wool  |S16T022284  |Mercuwy  Jug/sample  |92.4 <0.0500 <0.0500 0.0500
16-06173-6-A2 Total S16TO22285  |Mercury pgfsample  nfa =0.0500 <0.0500 0.0500
16-06173-6-A2 Resin 316T022286  |Mercuwry  Jue/sample  |92.4 <0.0500 <0.0500 0.0500
16-061 73-6-A2 Glass Wool _|S16T022287 |Mercury  Jue/sample [93.4 <(.0500 =0.0500 0.0500
16-06173-6-B1 Total S16T022288  |Mercury  Jue/sample  |nfa <0.0500 =0.0500 0.0500
16-06173-6-B1 Resin 316T022289  |Mercury  fug/sample  [92.4 =(.0500 <().0500 0.0500
16-06173-6-B1 Glass Wool  |S16T0222900  [Mercuwy  Jue/sample  |92.4 <0.0500 <0.0500 0.0500
50f17
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DATA SUMMARY REPORT FOR SAMPLE GROUP 20162164

P Standard :
Customer Sample ID Vapor .l ube L:aburalor_',-' Analyte RWL.IH % Blank Result RCP.O rl.:ng
Portion Sample ID Unit Limit
Recovery
16-06173-6-BLANE  |Total 316T022491  [Mercury  Jue/sample  |n/a <0.0500 =0.0500 0.0500
16-061 73-6-BLANK.  |Resin S16T022492 [Meroury  Jug/sample  ]92.4 <0500 <().0500 0.0500
16-06173-6-BLANK Glass Wool  |S16T022493  [Mercuwy  Jue/sample  |92.4 <0.0500 <0.0500 0.0500
16-06173-6-C1 Total 316T022494  |Mercury  Jug/sample  |nfa <0.0500 <0, 0500 0.0500
16-06173-6-C1 Resin S16T022495  |Mercury pgisample  |92.4 =0.0500 0.0500
16-06173-6-C1 (Glass Wool  |316T022496  [Mercwry  Jug/sample  |92.4 <().(500 0.0500
16-06173-6-D1 Taotal 3167022497 |Mercwry  fugfsample  |n/a =0.0500 0.0500
16-06173-6-D1 Resin S16T022498  [Mercury  Jug/sample  |92.4 <0.0500 =0.0500 0.0500
16-06173-6-D1 Glass Wool  |S16T022499  [Mercury  Jue/sample  |92.4 <(.0500 <(). 0500 0.0500
16-06173-6-E1 Tatal S16T022500 |Mercury  Jug/sample |n/a <0.0500 <(.0500 00500
16-06173-6-E1 Resin S16T022501  |Mercwy  fug/sample |92.4 <0.0500 <(.0500 0.0500
16-06173-6-E1 Glass Wool _|516T022502 |Mercury Jug/sample [92.4 <0.0500 <0.0500 0.0500
16-061 73-6-EFF-BASE | Total S316T022503 |Mercury  ug/sample  |n/a =0.0500 =0.0500 0.0500
16-06173-6-EFF-BASE |Resin S16T022504  |Mercury  fug/sample  |94.4 <(0.0300 <().0500 0.0500
16-06173-6-EFF-BASE |Glass Wool  |S16T022505  |Mercury  Jug/sample  |94.4 <0.0500 =(0.0500 0.0500
16-06173-6-F1 |Total S161022506 | Meroury pg/sample  |nfa <0.0500 =0.0500 0.0500
16-06173-6-F1 Resin S16T022507  |Mercury  fug/sample  |94.4 <0500 =().0500 00500
16-06173-6-F1 Glass Wool  |S16T022508  [Mercuwy  Jue/sample  |94.4 <0.0500 <0.0500 0.0500
16-06173-6-G1 Total 316T022520 |Mercuwy  Jue/sample  |nfa <0.0500 <0.0500 0.0500
16-06173-6-G1 Resin S16T022524  |Mercury pg/sample  |94.4 =0.0500 <0.0500 0.0500
16-06173-6-G1 (Glass Wool  |316T022525 [Mercuwry  Jug/sample  |94.4 <(0.0500 =), 0500 0.0500
16-06173-6-H1 Taotal 316T022528  |Mercwry  fug/sample  |n/a =(.0500 0,237 0.0500
16-06173-6-H1 Resin S16T022529 |Merewry  fue/sample  |94.4 =0.0500 (0.232 0.0500
16-06173-6-H1 Glass Wool  |S16T022530 [Mercury  Jue/sample  |94.4 <(.0500 <) 0500 0.0500
16-06173-6-H2 Total S16T022531  |Mercury pgisample  |nfa =0.0500 <0.0500 0.0500
16-06173-6-H2 Resin S16T022532  |Mercury pg/sample  |94.4 <0.0500 =<0.0500 0.0500
16-061 73-6-H2 Glass Wool _|316T022533 |Mercury  Jue/sample [94.4 =<0.0500 =0.0500 0.0500
16-061 73-6-IN-BASE _|Total S316T022535 |Mercury  ug/sample  |n/a =0.0500 =0.0500 0.0500
16-061 73-6-IN-BASE _ |Resin S16T022538  |Mercury  fug/sample  |94.4 <0.0500 =0.0500 0.0500
16-06173-6-IN-BASE  |Glass Wool  |S16T022539  |Mercury  Jug/sample  |94.4 <0.0500 <(0.0500 0.0500
6of 17

C.210




20162164 Rev. 0

Attachment 2

ANALYSIS DATE REPORT
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ANALYSIS DATE REPORT FOR SAMPLE GROUP 20162164

C.212

Laboratory Sample ID | Customer Sample ID Method Preparation Date Analysis Date
S16T022214 16-06172-6-A1 Mercury 07/28/2016 17:00 07/28/2016 19:07
S16T022215 16-06172-6-A1 Mercury 07/28/2016 17:00 07/28/2016 19:09
S16T022218 16-06172-6-A2 Mercury 07/28/201617:00 07/28/2016 19:11
S16T022221 16-06172-6-A2 Mercury 07/28/2016 17:00 07/28/2016 19:13
S16T022231 16-06172-6-B1 Mercury 07/28/201617:00 07/28/2016 19:14

|516T022232 16-06172-6-B1 Mercury 07/28/2016 17:00 07/28/2016 19:16
S16T0 5 16-06172-6-BLANK Mercury 07/28/201617:00 07/28/2016 19:21
5167022236 16-06172-6-BLANK Mercury 07/28/2016 17:00 07/28/2016 19:23
S16T022241 16-06172-6-C1 Mercury 07/28/2016 17:00 07/28/2016 19:24
S16T022242 16-06172-6-C1 Mercury 07/28/2016 17:00 07/28/2016 19:26
S16T022245 16-06172-6-D1 Mercury 07/28/201617:00 07/28/2016 19:28
S16T022246 16-06172-6-D1 Mercury 07/28/2016 17:00 07/28/2016 19:30
5161022250 16-06172-6-E1 Mercury 07/28/201617:00 07/28/2016 19:31
S16T02225 16-06172-6-El Mercury 07/28/2016 17:00 07/28/2016 19:33
S16T022253 16-06172-6-EFF-BASE  |Mercury 07/28/201617:00 07/28/2016 19:35
S16T022254 16-06172-6-EFF-BASE  |Mercury 07/28/201617:00 07/28/2016 19:36

16-06172-6-F1 Mercury 07/28/201617:00 07/28/2016 19:41

16-06172-6-F1 Mercury 07/28/2016 17:00 07/28/2016 19:43

16-06172-6-G1 Mercury 07/28/201617:00 07/28/2016 19:44
S16T022260 16-06172-6-G1 Mercury 07/28/2016 17:00 07/28/2016 19:46
S16T022263 16-06172-6-I1 Mercury 07/28/201617:00 07/28/2016 19:53
S16T022264 16-06172-6-H1 Mercury 07/28/201617:00 07/28/2016 19:5!
S16T022269 16-06172-6-H2 Mercury 07/28/201617:00 07/28/2016 20:04
S16T022270 16-06172-6-H2 Mercury 07/28/201617:00 07/28/2016 20:06
S16T022274 16-06172-6-IN-BASE Mercury 07/28/201617:00 07/28/2016 20:08
S16T022275 16-06172-6-IN-BASE Mercury 07/28/2016 17:00 07/28/2016 20:10
S16T0O22283 16-06173-6-A1 Mercury 07/28/201617:00 07/28/2016 20:11

16-06173-6-Al Mercury 07/28/2016 17:00 07/28/2016 20:13

16-06173-6-A2 Mereury 1/28/2016 17:00 7/28/2016 20:15

16-06173-6-A2 Mercury 7/28/2016 17:00 07/28/2016 20:17
S16T022289 16-06173-6-B1 Mercury 07/28/201617:00 07/28/2016 20:18
S16T022290 16-06173-6-B1 Mercury 07/28/201617:00 07/28/2016 20:20
S16T022492 16-06173-6-BLANK Mercury 07/28/2016 17:00 07/28/2016 20:25
5167022493 16-06173-6-BLANK Mercury 07/28/2016 17:00 07/28/2016 20:27
5167022495 16-06173-6-C1 Mercury 07/28/2016 17:00 07/28/2016 20:29
S16T022496 16-06173-6-C1 Mercury 07/28/201617:00 07/28/2016 20:30
S16T022498 16-06173-6-D1 Mercury 07/28/201617:00 07/28/2016 20:32
S16T022499 16-06173-6-D1 Mercury 07/28/201617:00 07/28/2016 20:34
S16T022501 16-06173-6-E1 Mercury 07/28/201617:00 07/28/2016 20:35

[516T022502 16-06173-6-El Mercury 07/28/2016 17:00 07/28/2016 20:37
S16T022504 16-06173-6-EFF-BASE _|Meroury 08/08/2016 07:30 08/08/2016 11:56
S16T022505 16-06173-6-EFF-BASE  |Mercury 08/08/2016 07:30 O8/08/2016 11:58
S16T022507 16-06173-6-F1 Mercury 08/08/2016 07:30 08/08/2016 11:59
S16T022508 16-06173-6-F1 Mercury 08/08/2016 07:30 08/08/2016 12:01
5167022524 16-06173-6-G1 Mercury OB/08/2016 07:30 O8/08/2016 12:03
S16T022525 16-06173-6-G1 Mercury 0O8/08/2016 07:30 08/08/2016 12:05
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ANALYSIS DATE REPORT FOR SAMPLE GROUP 20162164

C.213

Laboratory Sample ID | Customer Sample ID Method Preparation Date Analysis Date
S16T022529 16-06173-6-H1 Mercury 08/08/2016 07:30 08/08/2016 12:10
S16T022530 16-06173-6-H1 Mercury DE/08/2016 07:30 O8/08/201612:12
S16T022532 16-06173-6-112 Mercury 08/08/2016 07:30 O8/08/2016 12:13

|516T022533 16-06173-6-112 Mercury U8/08/2016 07:30 08/08/2016 12:15
S16T022538 16-06173-6-IN-BASE Mercury 08/08/2016 07:30 08/08/2016 12:16
S16T022539 16-06173-6-IN-BASE Mercury O8/08/2016 07:30 O8/08/2016 12:18
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RECEIPT PAPERWORK
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' |

SAMPLE RECEIPT AND CHAIN OF CUSTODY
222:3 VERIFICATION CHECKLIST ATS-L0-080-101 Rev DG -]
Date Samples Received: 7 -25 - ’fc Total Number of Samples: 3!9 Group #: QO{Q .;?/ 6 ‘7‘--!4"5
Sample Custodian: T £2£s A FRLAZ & 2 IH Technician;, . o

Sample Custodian to Complete: 1

Action Yes | No | N/A Comments
RSR provided? -
Verify GKI is complete NS []In Project File
Received from an alpha facility? -~J [[] Contact PC for approval to release
Check that suter custody seal is intact, if
present ™~
Record cooler temperature in centigrade, as ;
appropriate 4o [ Check if no cooler andor no ice

Samples are intact and in good condition ~ If No, provide comments below

RSA/COC provided and complete containing
the following information?

e Cliert name and client sample number ~J
® Date and time of sampling —~
®  Sampling location or origin ~4
® Container type, size, and number ~J
® Preservatives (if used) noted on the
COC/RSA and sample bottles 1 ™~
®  Analysis request is clear -
®  Signature of persons relinquishing and
receiving samples T~
® Date and/or time of sample custody
exchange +—J

Verify that sample numbers on containers
match the COC and/or RSA

Samples stored properly (e.q., refrigeration) -+~

Notify the PC immediately if any problems are noted. Any "No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? z 25 PC/SC Initials &'-_-(d_ Date 2 ~2 5-l¢

g.lggmmﬂuammmﬁuauuﬁﬁsgwm;
Pt worpe ?LL:“ 15;_ CTR HesTe

WHL ~ PHy; _2b

2 -
mm;mummmﬂmgﬁ ¢ Aeedonity ile 2L

Aldehyde Screen: % Amines: ;—b Ammonia: )—6 Aromatic HC: Asbestos:
Beryllium: Be-Bulk: Be-Filter: Be-Wipe 1,3-Butadiene: SQ )

Formaldehyde: Furans: 91’5 Mercury: a Q Methanol: Nitrosamines: 2&
Nitrous Oxide: Pyridines: __ 2 (> SVOA: _ 2 VOA: _ 2.6 Other-H:

A-6005-302 (REV 4)
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INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST

Contractor: Washington River Protection Solutions

]DateSamp!ad: 07/22/2016 j

Survey No.: 1506172 - Respirator Cartridge Testing A Farm

CACN: 29293 COA: cB20
Contact Name: Jones, Fan2l  T1E5/ @

Phone: (509)373-4968

ITurnaround: N/A

Return Report To: Caldwell, Joyce A ‘ MSIN: R1-08 | Phone: (509)376-0737
Laboratory X - . ]
Log No. Sample ID/Type/Description Required Analysis
16-06172-3-EFF-BASE / TDU (Tenax) Furans
¥
B 050 0 T 0 A A § A-
"N\6-06172-3-F1/ TDU (Tenax) Furans
(i 0 O
16-06172-3-GTYIQU (Tenax) Furans
0 0
16-06172-3-H1/ TDU ax) Furans
(RN RIS o A
WHZITDU (Tenax) \ Furans
O T ~_
16-06172-3-IN-BASE / TDU (Tenax) Furans
. 1D NP0 000 T 0 0 A :
o ),19.\\ 16-06172-6-A1 [ Hydrar (SKC 226-17-1A) S /¢ T O L2214 “IHg-Elemental
Wt O O SlTo22 215 P
q,.,)-ﬂ 16-06172-6-A2 / Hydrar (SKC 226-17-1A) Qs Tol 2 L\% I Hg-Elemental
o .
e 0 O A T S1T022.2.3:A
Special Instructions: — + / | A
__ Signature Printed Name Location Date Time
Delivered to Storage: %"’ sk Withelm 294y ~ HI0Y  [7)23))18 | 6700
Retrieved from Storage: ﬂ&(ﬁ %; i ;ﬂq‘ Yo' e 7z5-l ¢ os™
7
Signature Printed Name Date Time
— - e - .
Relinquished By: '}WJ’M’-// el it =3 P2se | oo
Received By: ;! '?— é { Fo =15 /o itoo
Relinquished By: '
Received By:
Relinquished By:
Received By:
Additional Comments:
12 0f 17
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eI IILY

20162164 Rev. 0

/

L]

.

Contractor: Washington River Protection Solutions I Date Sampled: 07/22/2016
CACN: 2719—2}5 Z“""j COA: cB20 Survey No.: 16-06172 - Respirator Cartridge Testing A Farm
Contact Name: Jones. Fa Skl Phone: (509)373-4966 [Turnaround: N/A
Return Report To: Caldwell, Joyce A IMSIN: R1-06 | Phone: (509)376-0737
tg;ﬁ@mw Sample ID/Type/Description Required Analysis
27 116.06172-6-B1 / Hydrar (SKC 226-17-1A) - &{g T2222 3) “Hg-Elemental
o
A
AV 1 00 A T SleT0222 32 P
,Lq,}"‘ 16-06172-6-BLANK / Hydrar (SKC 226-17-1A) Sj6To 22235 “IHg-Elemental
Tl 31670222 3%
A 0 O O R O 0
.y 16-06172-6-C1 / Hydrar (SKC 226-17-1A) + S 16T 0222 4\ “IHg-Elemental
| A®
A | N O SkToxT X2 ~
‘},}v\') 16-06172-6-D1 / Hydrar (SKC 226-17-1A) ¢ SI(L To222 5 " Hg-Elemental
o> -
w7 ¢ | O O O Y O S16Torer bt
}J\'i 16-06172-6-E1/ Hydrar (SKC 226-17-1A) . SI6 T©222 SO “THg-Elemental
00”- —
oo A Sle To2z 5\ B
’}’,}52— 16-06172-6-EFF-BASE / Hydrar (SKC 226-17-1A) S 70222 53 Hg-Elemental
or y
A WINRRRLE R S Tozeesy |
m%b’o 16-06172-6-F 1/ Hydrar (SKC 226-17-1A) S To22256  YHg-Elemental
ol
b\u’\ L 0T 6 O O SieTo22257 P
b |16-061726-G1/ Hydrar (SKC 226-17-1A) + S (67 022257  “[Hg-Elemental
’)ﬂ/s" 7
2
w\° 1 0 0 £)67 02220
Special Instructions: /] A
' Signature Printed Name Location Date Time
Delivered to Storage: > e Wilheln 2909 W - B10Y |7/23)14 | 5700
Retrieved from Storage: MW Y o 7257|775
7 M 7
Signature ' Printed Name Date Time
Relinquished By: | Spif ) trecclft, | Dol Spochibrin o -25-4, | lloo
Received By: ZJ‘ y_? ﬁ/ TERESA {: > RREC TED 4 -1 oo
Relinquished By:
Received By:
Relinquished By:
Received By:
Additional Comments:
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INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST

Contractor:  Washington River Protection Solutions

] Date Sampled: 07/22/2016

Survey No.: 16-06172 - Respirator Cartridge Testing A Farm

CACN: 219-};#%%0#.: cB20
Contact Name: Jones, Paker (7 2570 @

Phone: (509)373-4966

' Turnaround: N/A

Return Report To: Caldwell, Joyce A [ MSIN: R1-08 [ Phone: (509)376-0737
I[:gsorzifory Sample ID/Type/Description R};uired Analysis
?jw\,k 16-06172-6-H1/ Hydrar (SKC 226-17-1A) 51, 022263 ¥| Hg-Elemental
. rd D
2t TR AT G sl Tom2eH |
>  116-06172-6-H2,/ Hydrar (SKC 226-17-1A) - <l T©222 7  Y[Hg-Elemental
)
o) O O SieTo22z 70 % .
o 72 | 16-08172-6-IN-BASE / Hydrar (SKC 226-17-1A) - 16T 0222 &72/|Hg-Elemental
.| ., AD '
o6 TR < To222 vs
16-06172-7-A1 / CISA (SKC 226-29) NH3
AN A 50
g
16-06172-7-B1 / CISA ( 26-29) NH3
{0 OO 0 10 O 0
16-06172-7-BLAN A (SKC 226-29) NH3
] L 0 0 U A
r16-06172-7-C1 / CISA (SKC 226-29) ~H3
O 0 1 0 O RO
Special Instructions: /[//A
Signature Printed Name Location Date Time
Delivered to Storage: - St (Jithelvn [22044v —110Y 7/23)s¢ | o700
Retrieved from Storage: | 47/ > (el A /"--2')":/( oS
Signature Printed Name Date Time
Relinquished By: | Spp) MM—; Ll st roey -35-/_ | Yoo
ROOOIVOABY: | s Pastctid | TZecc e 7 T-as-it up v
Relinquished By:
Received By:
Relinquished By:
Received By:
Additional Comments:
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INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST A

/

Contractor: Washington River Protection Solutions | Date Sampled: 07/23/2016
CACN: 26267 2ezoco3 ] COA: cB20 Survey No.: 16-06173 - Respirator Cartridge Testing A Farm
Contact Name: - Jnes bt (© Phone: (509)373-4966 |Tumaround: N/A
Return Report To: Caldwell, Joyce A I MSIN: R1-06 lPhone: (509)376-0737
tggﬂf:w Sample ID/Type/Description Required Analysis
'“m\ 16-06173-3-EFF-BASE / TDU (Tenax) Furans o
mmmmmmmmmmmlmnm o
16-06173-3-F17TDU (Tenax) " |Furans
mmmmwmmmm T
16-06173-3-G1/TDU (Tenax) < Furans
IHIMHIIHMIWMWNWIII!_!'--' e
16-06173-3-H1 / TDU (Tenax) T Furans
IIIIIIIIIIINI_HHMIIHMI]HIFIIIII e
16-06173-3-H2 / TDU (Tenax) Furans.
o ™
_ O OO A 0 ey .
7 |16-08173-3-IN-BASE / TDU (Tenax) Furans N
~ s ™~
=22 N O N
q:,',, 16-06173-6-A1/ Hydrar (SKC 226-17-1A) S/ 102228 % Hg-Elemental
. 6'}’ 1 ot
R R 0 R Sk1022-23
i I_;mﬁs "16-06173-6-A2 / Hydrar (SKC 226-17-1A) ST 0222 8& o ,3, Hg-Elemental
o +
o A AL R 56T 0222587
Special Instructions: el
Signature Frinted Name Location Date Time
Delivered to Storage: ‘Sﬂ_f ar“'l‘. e - 2764 U v/”/’ Yy [7-2 3_“ 2259
Retreved from Storage! [ 2t P\aam,  [(SRETT GARMER 725416 | 074
) S‘ignalure Printed Name Date Time
i " [#] — -
Relinquished By: Mé b A 5‘:&—[— &@QM&( 7/25'/{?(’ //’0)
Received By. =70 Deg Leste Dtz /2N,
Relinquished By | J _
Received By:
Relinquished By:
Received By:
Additional Comments:
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INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST (y

Contractor: Washington River Protection Solutions | Date Sampled: 071232016

-

CACN: 202382, 20 zoos I COA: cB20 ’ Survey No.: 16-06173 - Respirator Cartridge Testing A Farm
Contact Name: Jcnzs, %i%:‘?n’ Phone: (509)373-4966 ITumaround: N/A
Return Report To: Caldwell, Joyce A ‘MSIN: R1-08 !Phone: (509)376-0737
'l:ggilrit‘ory Sample ID/Type/Description Required Analysis
‘»”’LLM 16-06173-6-81/ Hydrar (SKC 226-17-1A) S [T 022259 Hg-Elemental
& 0 t
o~ 0 SICTo221 %0
N 16-06173-6-BLANK / Hydrar (SKC 226-17-1A) < !{,‘l’bz;z’}"l_c\.?_ Hg-Elemental
or !
A0 A i <10 702 214 3
],‘?/Dfol K /16-06173-6-01 !/ Hydrar (SKC 226-17-1A) ST oZen9s Hg-Elemental
LY 0 "
AL 0 O A * Sle To2 N-q0
s 1" [16-06173-6-D1 / Hydrar (SKC 226-17-1A) sle T2z 19% Hg-Elemental
a"b I
o O T M sleTorayia
91500 116-06173-6-E1 / Hydrar (SKC 226-17-1A) <lLT622 50| Hg-Elemental
' (9] - ‘
R O 0 O A A Sle 70 22 502
1/593 (16-06173-6-EFF-BASE / Hydrar (SKC 226-17-1A) SILT022506%  |Hg-Elemental
et . < 167022505
5 e (16-06173-6-F1 / Hydrar (SKC 226-17-1A)  S(L T 022507 Hg-Elemental
A m:f/ R .
G SO SleT02250%
25 10 [16-061736-G1/ Hydrar (SKC 226-17-1A) Slé70 22524 Hg-Elemental
. 1/
ot ? O O O R SleTo22 525
Special Instructions:
Signature Printed Name Location Date Time
Delivered to Storage: 2204 v/ 104 |7-23- 16 7159
Retrieved from Storage: 7-25-) AHYD
4 Signgture Printed Name Date Time
revairesey | TSN o | PRET Gkt TS o
Received By | > 2w by tlie Les e D= st | Méo
Relinquished By< _/
Received By:
Relinquished By:
Received By:

Additional Comments:
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INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST

Contractor: Washington River Protection Solutions

| Date Sampled: 0712312016

CACN: 202367 2020073

COA: cB20 Eurvay No.: 16-06173-

Respirator Cariridge Testing A Farm

Contact Nameﬁesﬁazré{' e

EHOI’IB: (509)373-4966

l Turnaround: NA

Return Report To: Caldwell, Joyce A

Jﬂsm: R

1-06 Ehone: (509)376-0737

tggc:lifow E‘:ample ID/Type/Description ‘Required Analysis
0172—53'% 16-06173-6-H1 / Hydrar (SKC 226-17-1A) S TO22 524 Hg-Elemental
\e VA A O "Si6TOL2530
5\ M6-06173-6-H2 / Hydrar (SKC 226-17-1A) = &l TO22 53 Hg-Elemental
G s S16T 02253
02 535 [16-06173-6-IN-BASE / Hydrar (SKC 226-1 7-1A) SleTo2Ls%8 Hg-Elemental
A | NG S (0702255
NH3

T

16-06173-7-A1 / CISA (SKC 226-29)

IV AL O

16-06173-7-A2

/CI 226-29) '
0S5 0 DL 0 L

NH3

16-06173-7-B1/ CISA (SKC 228-29) NH3

1 O B O

16-06173-7-B 1 CISA (SKC 226-29) _ 3

r T 9 0 D 0 0 A e :

16-06173-7-C1/ CISA (SKC 226-29) NH3

(G 1 00 0
Special Instructions:

Signature Printed Name Location Date Time
Delivarad to Storege: S’ |cecads Renz [2969 v/ titoy |9-23-1¢| 2359
Retrieved from Storage: @MM‘ ISRETT Gakyest [7-25-41AN Y,
¥ v
.. Signature Printed Name Date Time
Relinquished By: &%&.—.@W Tr  CARER. 7,1,;57% /7 on
. . - + - v
Received By: ot L5 Lo D /este | /2¢O
Relinquished By R
Received By:
Relinquished By:
Received By:
Additional Comments:
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NARRATIVE

FINAL REPORT ON AMMONIA VAPOR TUBES
FOR CARTRIDGE EVALUATION
COLLECTED JULY 22 -23, 2016

This final report presents the results of twenty-six ammonia vapor tubes received at the 222-8
Laboratory on July 25, 2016. in good condition and with adequate paperwork. The samples were
logged into sample delivery group 20162135.

DISCLAIMERS
e The information contained in this report is intended only for the use of the addressee and
should be considered confidential.
e This report shall not be reproduced, except in full, without written approval of the
laboratory.

e The results shown in this report pertain only to the actual samples tested.

e These results conform to the requirements specified in the referenced methods/procedures
and specifications provided verbally or electronically by the customer. Any deviations or
modifications are discussed in the following narrative.

e This report only addresses laboratory activities related to the listed surveys.
Requirements or anomalies concerning field sampling are not addressed in this report.

PROCEDURES
Method Preparation Procedure Analysis Procedure
Ammonia by OSHA ID-188 LA-533-117, Rev. 3-1 LA-503-157, Rev. 2-5

ANALYTICAL SUMMARY

The vapor tubes were tested for ammonia, as specified on the chain of custody. Standard
laboratory procedures for ion chromatography were followed as well as the requirements in
WHL-MP-1029, WHL Industrial Hygiene Quality Assurance Project Plan for 222-S Laboratory
(QAPP). Program specific work authorization instructions have been provided for WRPS IH
sample analysis through verbal and electronic communication with the customer point of contact,
and are Kept as a record by the laboratory. When applicable, any client communication specific
to the samples in this report will be included herein. All quality control criteria in the QAPP were
met.

The measurement uncertainty was estimated based on the historical behavior of laboratory
control samples (LCS). The results of 373 LCS determinations indicate a mean recovery of 98%
with a standard deviation of 3.3%. Statistical process control limits for the L.CS are

88 - 107%, with no significant bias. The overall estimate of uncertainty is 6.7%. with coverage
factor (k) = 2.

Due to background levels of ammonium (or interfering compounds) that are typically present in
the media used in the sorbent tubes for collecting the vapor samples, positive results are obtained
for the preparation blank. Laboratories typically correct the LCS and all field samples for these
background levels, when detected. However, per agreement with the customer, no blank
subtraction was performed. The client-requested reporting limit is 10 pg per sample, which
makes the analysis of additional blanks and subsequent blank subtraction unnecessary., It is the

2of 15
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20162135 Rev. 0

laboratory’s opinion that including the media contribution, which is well below the client’s
requested reporting limit, provides results that are more conservative than when blank
subtractions are performed. Fifteen of the twenty-six ammonia results for sample group
20162135 were above the reporting limit of 10 pug per sample. For these samples, the total result
includes the contribution from the back resin portion even though the back resin portion result is
lower than the reporting limit (see Attachment 1). For sample 16-06173-7-D1. the back resin
portion result was greater than the front resin portion result. The laboratory was unable to
determine whether this anomaly occurred during sampling or labeling.

Jof 15
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Attachment 1

DATA SUMMARY REPORT
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DATA SUMMARY REPORT FOR SAMPLE GROUP 20162135

C.226

i Standard .
Customer Sample ID Vapor .l ube I::homlnr) Al Rt:sl:!.ll % Blank Result ch.nrt_mg
Portion Sample ID Unit Limit
Recovery
16-06172-7-Al Total S16T021581  |Ammonia__|jg/sample |n/a <10.0 1.97E+03 [500
Front Resin S16T021 582 Amﬂonia l!E-"siml)le 93.0 =10.0 1.97E+03 |500
Back Resin S16T021583 | Ammonia mample 93.0 <1000 <10.0 10.0
Total SI16T021584  |Ammonia | ug/sample |na <10.0 <10.0 10,0
Front Resin S16T021585  |Ammoma  |ug/sample [93.0 <10.0 <10.0 10.0
'Liack Resin 51 61‘ 021586 |Ammoma  |ug/sample [|93.0 <10.0 <10.0 10.0
Total 5167021619 |Ammonia  |ug/sample  |n/a <10.0 120 50,0
Front Resin S16T021646  |Ammonia  |ug/sample [93.0 <10.0 120 50.0
16-06172-7-B1 Back Resmn S16T021647 ."-\T!L{!Iliﬂ L:Efsz:mple 93.0 <10.0 <10.0 10.0
16-061 72-7-BLANK | Total S167T021661  |Ammonia__|pg/sample  |nfa <10.0 <10.0 10,0
16-06172-7-BLANK Front Resin S16T021663  |Ammonia__|pg/sample  |95.1 <10.0 <10.0 10.0
-BLANK IBa_ck Resmn S1 (ﬂ'[ig 664 |Ammonia “'i'iills ample 95.1 <10.0 <10.0 10.0
Total S16T021665  |Ammonia _|ugfsample  |nfa <100 1.0SE+03 |500
Front Resin S16T021678  |Ammonia  |ug/sample  [95.1 <10.0 1.OSE+03 |500
']_3_ack Resin S16T021679  |Ammonia nErsmuplc 95.1 <10.0 <10.0 10,0
Total SI6T021684  |Ammonia  |ug/sample  |nfa =10.0 174 50,0
Front Resin SI6T021687  |Ammonia  |ug/sample  |95.1 <10.0 173 50.0
Back Resin S16T021688  |Ammonia  |ugfsample  |95.1 <10.0 <10.0 10.0
Total S16T021692  |JAmmomnia  |pgfsample  [n/a <10.0 1.16E+03 |500
Front Resin SI6T021693  |Ammoma _ |ug/sample  [95.1 <10.0 1.16E+03 |500
p Back Resin S16T021694  |Ammonia__|ug/sample 951 <10.0 <10.0 10.0
16-06172-7-EFF-BASE |Total S16TO21698  |Ammoma  |ug/sample  |n/a <10,0 <10.0 10,0
16-06172-7-EFF-BASE |Front Resin SISTO21700  |Ammonia  ug/sample  |95.1 <10,0 <10.0 10,0
7-EFF-BASE | Back Resin S16T021701  |Ammenia__|pg/sample 951 <10.0 <10.0 10,0
-Fl Total S16T021741  JAmmonia  |ug/sample  |n/a <10.0 1.35E+03 |500
16-06172-7-F1 Front Resin SI6T021742  |Ammeonia  ug/sample  |95.1 <10.0 1.35E+03 |500
Back Resin S16T021743  |Ammonia pEr'sa.mplc 3.1 <100 <10.0 10.0
Total S16T021750  |Ammonia__|ug/sample |n/a <10,0 297 100
Front Resin S16T021754  |Ammonia ug/sample  |25.1 =100 2906 100
Back Resin S16T021755  |Ammoma  |ug/sample |95.1 =10.0 <10.0 10.0
Total S16T021981  |Ammonia__|ugfsample |n/a =100 1.94E+03 |500
Frant Resin S16T021984  |Ammona ugsample  |95.1 <100 1.94E+03 |500
16-06172-7-H1 Back Resmn S16TO21985 | Ammona ug/sample  |95.1 <10.0 <100 10,0
16-06172-7-H2 Total SI6TO21986  |Ammonia  |ug/sample  |n‘a =10.0 =10.0 10.0
Front Resin S16T0O21987  |Ammonia  |ug/sample [95.1 =10.0 <10.0 10.0
16-06172-7-H2 Back Resin S16TO21988  |Ammoma  |ug/sample  [95.1 <100 <10.0 10.0
16-06172-7-IN-BASE  |Toral S16T021992  |Ammonia  |ng/sample  |n/a <10.0 <10.0 10,0
Front Resin S16T021993  |Ammonia  |ug/sample  |93.9 =10.0 =10.0 10.0
16-06172-7-IN-BASE  |Back Resin SI6T021994  |Ammonia  |ug/sample 959 =100 <10.0 10.0
16-06173-7-Al Total S16T022039  |Ammonia_ |pg/sample  |nfa <10.0 1.86E+03 |200
16-06173-7-Al Front Resin SI6TO22040  |Ammonia  |ug/sample [95.9 =10.0 1.86E+03 |200
16-06173-7-Al Back Resin S16TO22041 Ammoma ug/sample |95.9 <10,0 <10.0 10,0
16-06173-7- Total S16T022046  |Ammonia  |ug/sample  |n/a <10.0 <10.0 10.0
16-0617 2 Front Resin S16T022049  |Ammonia__|ug/sample  [95.9 <10.0 <10.0 10.0
16-06173-7-A2 Back Resin S16T022050 |Ammonia__[yig/sample |95.9 <100 <10.0 10.0
16-06173-7-B1 Total SI6T022051  |Ammonia  |ug/sample  |n/a =10.0 =10.0 10.0
16-06173-7-B1 Front Resin S161T022054  |Ammonia__[jig/sample  [95.9 =10.0 <10.0 10.0
16-06173-7-B1 Back Resn S16T022056  |Ammonia uEr'smnple 95.9 <10.0 <10.0 10.0
Sof 15
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DATA SUMMARY REPORT FOR SAMPLE GROUP 20162135

i Standard .
Customer Sample ID Vapor .l ube I::homlnr) Al Rt:sl:!.ll % Blank Result ch.nrt_mg
Portion Sample ID Unit Limit
Recovery
16-06173-T-BLANK.__ |Total SI6TO22087  |Ammoma  |ug/sample  |nfa <10.0 <10.0 10.0
16-0061 73-7-BLANK Front Resin S16T022089  |Ammoma  |ug/sample |95.9 <10.0 <10.0 10.0
16-06173-7-BLANK. Back Resin S16TO22090  |Ammoma  |ug/sample  |95.9 =10.0 <10.0 1000
16-06173-7-C1 Total SI6T022091  |Ammoma  |ug/sample  |nfa <10.0 <10.0 10.0
16-06173-7-C1 Front Resin S16T022092  |Ammonia  |ug/sample |95.9 <10.0 <10.0 10.0
16-06173-7-C1 Back Resin S16T022093 |Ammonia__[ng/sample |95.9 <10.0 <10.0 10,0
16-06173-7-D1 Total SI6TO22102  |Ammonia  |ug/sample  |nfa <10.0 30.6 10.0
16-06173-7-DI Front Resin 5167022105  |Ammonia _|pa/sample  [95.9 <10.0 <10.0 10,0
16-06173-7-D1 Back Resin S16T022106 | Ammonia ugr‘samplc 95.9 <10.0 29.7 10.0
16-06173-7-E1 Total S16T022107  |Ammonia  |ue/sample  |n/a <10.0 52.7 10.0
Front Resin S16T022108  |Ammonia__[ug/sample  [95.9 <10.0 52.1 1 0.0
Back Rezin S16T022109  |Ammonia ugfsamplc 95.9 =10.0 <10.0 100
16-06173-7-EFF-BASE | Total S16T022112  JAmmonia__|jg/sample |n/a <10.0 =10.0 10.0
16-06173-7-EFF-BASE |Front Resin 8167022113 |Ammonia__|ug/sample [95.9 <10.0 <10.0 10,0
Back Resin 51671022114 |Ammonia__[po/sample |95.9 <]10.0 <10.0 10.0
Total 3167022143 |Ammonia__|ug/sample |n/a <10.0 <10.0 10,0
Front Resin S16T022144  |Ammomnia  |ug/sample  |95.9 <10.0 <10.0 10.0
Back Resin S16T022145  |Ammonia tggsmuple 95.9 <10.0 <10.0 10.0
Total S16T022146  |Ammonia__|ug/sample |n/a <100 1.25E+03 |200
Front Resin S16T022147  |Ammoma _ |ugfsample [95.3 <100 1.25E+03 |200
16-06173-7-G1 Back Resin 5161022148 Amimonia pa.f'samplc 95.3 <10.0 <10.0 10.0
16-06173-7-H1 '?olal S16T022149  |Ammonia  |ug/sample  |n/a <10.0 771 200
16-06173-7-H1 Front Resin SI6T022151  |Ammonia  |ugfsample |953 <100 770 200
16-006173-7-H1 Back Resin S]G_['I‘!E?.l 52 |Ammona }igsmnple 95.3 <100 <10.0 10,0
16-06173-7-H2 Total S16T022156  |Ammomia _ |ugfsample  |nfa <10.0 82.4 10.0
16-06173-7-H2 Front Resin S16T022159  JAmmonia  |ue/sample  |95.3 <10.0 81.6 10,0
16-06173-7-H2 Back Resmn Sl(ﬂ'f_lgl 60 Amﬂoma m“ﬂc 95.3 <10.0 <10.0 10.0
16-06173-7-IN-BASE | Total SI6T022161  |Ammonia__ ug/sample  |nfa <10,0 12.7 1.0
16-06173-7-IN-BASE  |Front Resin 5167022162 |Ammonia__|pg/sample  |95.3 <10.0 12.0 10.0
16-06173-7-IN-BASE  |Back Resin 31 6‘1’02] 63 :\Imia u‘s_:,f'sanlple 95.3 <](L0) <1010 1000
6ofl15
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Attachment 2

ANALYSIS DATE REPORT
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ANALYSIS DATE REPORT FOR SAMPLE GROUP 20162135

Laboratory Sample ID | Customer Sample ID Method Preparation Date Analysis Date
S16T0O21582 16-06172-7-A1 Ammoma (8/03/2016 08:00 O8/04/2016 11:37
S16TO21 583 16-06172-7 Ammonia 08/03/201 6 08:00 0R/03/201 6 22:58
S16T021 585 16-061 Ammonia 08/03/201 6 08:00 OB/04/201 6 00:05
S16T021 586 16-061 2 Ammona 08/03/2016 08:00 08/04/201 6 00:22
S16TO21 646 16-06172-7-B1 Ammonia (8/03/2016 08:00 O8/04/2016 11:54
S16TO21647 16-06172-7-B1 Asmumonia O8/03/201 6 08:00 OB/04/201 6 (0:56
WT(IZI 663 16-06172-7-BLANE Ammona 08/03/2016 08:00 08042016 03:11
S16T021664 16-06172-7-BLANK Amimonia 08/03/201 6 08:00 08042016 03:28
S16TO21678 16-06172-7-C1 Ammona O8/03/2016 08:00 O8/04/2016 13:02
S16TO21679 16-06172 Ammonia (8/03/201 6 08:00 08/04/201 6 (4:01
S16TO21687 16-06172 Anmia (O8/03/2016 08:00 OR/04/2016 13:19
S16T021 688 16-06172 :\rwolﬂa (8/03/201 6 08:00 O8/04/201 6 (4:35
S16T021693 16-06172-7-El Ammona O8/03/201 6 08:00 0B/04/2016 13:35
S16T021694 16-061 21 Ammona OF/03/201 6 08:00 O8/047201 6 06:00
S16T021 700 16-061 SFF-BASE  |Ammonia O8/03/201 6 08:00 08/04/201 6 06:17
S16T021701 16-06172-7-EFF-BASE  |Ammona (O8/03/2016 08:00 O8/04/201 6 (6:33
S16T021 742 16-06172-7-F1 Ammonia OR/03/201 6 0R:00 08042016 13:52
S16T0O21743 16-06172-7-F1 Ammonia O8/03/2016 08:00 08/04/201 6 07:07
S16T021754 16-061 Ammonia 08/03/2016 08:00 O8/04/2016 14:09
S16TO21755 16-061 Ammonia O%/03/201 6 08:00 08/04/201 6 07:41
[ST61021984 Ammonia 08103201 6 08-00 D/04/2016 14:26
S16T02] 985 16-06172-7-H1 Ammonia OR/O3/201 6 08:00 08/04/201 6 D8:15
S16TO21987 16-06172-7-H2 Ammonia O8/03/2016 08:00 OR/04/201 6 (9:39
S16TO21 988 16-06172-7-H2 Ammona O&/03/201 6 08:00 087042016 09:56
S16T021993 16-06172-7-IN-BASE .-'\mﬂon.ia OB/04/201 6 08:00 OB/04/2016 18:39
S16T021994 16-06172-7-IN-BASE Ammonia (8/04/2016 08:00 08/04/2016 19:02
S16TO22040 16-06173-7-A1 Ammonia 0R/04/201 6 08:00 O8/05/2016 16:38
S16T022041 16-06173 Ammonia 08/04/2016 08:00 O8/04/2016 19:48
S16T0O22049 16-06173-7-A2 Ammonia OR/0/20] 6 08:00 OR/04/2016 20:11
S16T022050 16-06173-7 Ammonia D8/04/201 6 08:00 OR/04/201 6 20:35
S16T022054 16-06]17: Ammoria O%/04/201 6 08:00 08/04/72016 22:
S16T0O22056 16-06173 Ammonia O8/04/201 6 08:00 08/04/2016 22
[ST6T022080 16-06173-7-BLANK___|Ammonia 08/04/201 6 08-00 08/04/2016 22
S16T022090 16-06173-T-BLANK Ammonia O&/04/201 6 08:00 O8/04/2016 23:17
mﬁ:ﬂ 092 16-06173-7-C1 Ammonia O&/04/201 6 08:00 08/04/201 6 23:40
S16T0O22093 16-06173-7-C1 Ammoma O%/04/201 6 08:00 O8/05/201 6 00:03
S16TO22105 16-06173-7-D1 Ammonia O8/04/2016 08:00 O8/05/2016 ()26
S16TO22106 16-06173-7-D1 Ammoma O%/04/2016 08:00 O8/O5/2016 (K49
mﬂ::’.l 08 16-06173-7-El Ammonia O8/04/201 6 08:00 O8/052016 01:12
S16T022109 16-06173-7-El Ammonia 08/04/2016 08:00 08/05/2016 01:35
S16T022113 16-06173-7-EFF-BASE  |Ammonma O%/04/201 6 08:00 08052016 03:08
S16T022114 16-06173-7-EFF-BASE  |Ammonia O8/04/201 6 08:00
S16T022144 16-06173-7-F1 Ammona O8/04/201 6 08:00
S16T022145 16-06173-7-F1 Ammonia DR/04/201 6 08:00
S16T0O22147 16-06173-7-G1 Ammonia O8/04/201 6 08:00
S16TO22148 16-06173-7-G1 Ammonia O&/04/201 6 (08:00
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20162135 Rev. 0

ANALYSIS DATE REPORT FOR SAMPLE GROUP 20162135

C.230

Laboratory Sample ID | Customer Sample ID Method Preparation Date Analysis Date
S16T022151 16-06173-7-H1 Ammonia 08/04/201 6 08:00 08/05/2016 17:01
S16T022152 16-06173-7-H1 Ammonia 0R8/04/201 6 08:00 08/05/201 6 08:32
S516T022159 16-06173-7-H2 Ammora 08/04/201 6 08:00 0B/05/201 6 08:55
S16T022160 16-06173-7-H2 Ammonia OR/04/201 6 08:00 08/05/2016 09:18
S516T022162 16-06173-7-IN-BASE Ammona 08/04/201 6 08:00 08/05/2016 10:51
S16T022163 16-06173-7-IN-BASE Ammoma 08/04/201 6 08:00 08/052016 11:14
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20162135 Rev. 0

/

SAMPLE RECEIPT AND CHAIN OF CUSTODY
258 VERIFICATION CHECKLIST ATS-L0-080-101 Rev Nz -]
Date Samples Received: _7-ZS - /4, Total Number of Samples: 3/3 Group 20062 [3 8- A {'{‘3
Sample Custodian: T ER£L£5A FRAZ 1 IH Technician; ; S~
Sample Custodian to Complete: |
Action Yes | No | N/A Comments
) Eod

RSR provided? e~
Verify GKl is complete NS [] In Project File
Received from an alpha facility? -~ [] Contact PC for approval to release
Check that outer custody seal is intact, if
present ™~
?gﬁf}{;ﬁ?ﬁm temperature in centigrade, as By [] Check if no cooler andfor no ice

Samples are intact and in good condition ~ If Mo, provide comments below

L

RSA/COC provided and complete containing
the following information?

® Client name and client sample number

® Date and time of sampling

® Sampling location or origin

e Container type, size, and number

o Preservatives (if used) noted on the
COC/RSA and sample bottles

VRVRIRL:

®  Analysis request is clear

®  Signature of persons relinquishing and
receiving samples —

& Date andfor time of sample custody
exchange i

Verify that sample numbers on containers
match the COC andfor RSA

L1271

Samples stored properly (e.q., refrigeration) -

Notify the PC immediately if any problems are noted. Any "No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? Z,QS PC/SC Initials &Idd_ Date ° 2 ~Q:5 -lé

o, comment on communication and resolution: 25716
i ohps - by 6> s ¥/t

-7
R L - UH3 QQ.EE,
-
Mmbiow_s_amplesﬂaqgéfgd; hredonityile 2L
Aldehyde Screen: 2{9 Amines: c}:b Ammenia: 26 Aromatic HC: Asbestos;
Beryllium: Be-Bulk: Be-Filter: Be-Wipe 1.3-Butadiene: SQ
Formaldehyde: Furans: Ao Mercury Methanol: Nitrosamines: _2 {
Nitrous Oxide: Pyridines; g [ SVOA: 2 VoA 246 Other-IH:

A-6005-302 (REV 4)

11of 15
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20162135 Rev. 0

INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST

/

C.233

Contractor: Washington River Protaction Solutions | Date Sampled: 07222016
CACN: 202993c0A: cB20 Survey No.: 16-06172 - Respirator Cartridge Testing A Farm
Contact Name: Jones, Parkdi L e Phone: (509)373-4966 fTurnaround: N/A
Return Report To: Caldwell, Joyce A IMSIN: R1-06 J Phone: (509)376-0737
tﬂg?{lzlow Sample ID/T: ype/Description Required Analysis
\ 16-06172-6-H1 / Hydrar (SKC 226-17-1A) Hg-Elemental (4 —+
-3+
TS _——
16-06172-6-H2 / Hydrar (SKE. A) Hg-Elemental
[T ARSI
46706172-6-IN-BASE / Hydrar (SKC 226-17-1A) J-Ig-lsmm\\
A 0 R e
%) |16-06172-7-A1/CISA (SKC 226-29) s LL T2\ S5%2 “INH3
23
. v] =
16T I O 0 A BlL T oL 53
gt |16-06172-7-A2/CISA (SKC 226-29) SILT o2\ S5 5 “INH3
A0
a6 T° AT 0 O e SleT o 556 L
G | 16-06172-7-B1/CISA(SKC22629) S |4T 02\ (G TNH3
. }‘\'.9 .
5\(,/‘0 L T T 000 0 T ST 62\ ¢4 7
(e [16-06172-7-BLANK/ CISA (SKC 22629) <[, T 02) (6 “INH3
<
(AP AT R0 ET O O O O SleT o2 (4
b | 1808172-7-C1/ CISA (SKC 226-29) ST pa 7y “INH3
: b / i — )
o61° CEE AN 0 AL A SILT o) €79
Special Instructions: Vs / A
’ Signature Printed Name Location Date Time
Delivered to Storage: /%" Tosk Lol A — 02)15 | o700
Retrieved from Storage: }/;]MM;"‘? Dell Spp 0t e 7-254Clp 7260
! < 1 4
) Signature - Printed Name Date Time
Relinquished By: MM—; Prll ?&7{].6//;?& 25— lloo
Received By: ra«.uc?aﬂé_ TERES 2RES TEV - L Ilto ©
Relinquished By:
Received By:
Relinquished By:
Received By:
Additional Comments:
12 0f 15



INDUSTRI
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20162135 Rev. 0

AL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST

Y

Contractor:

Washington River Frotection Solutions

IDate Sampled: 07/22/2016

CACN: 252 2L 7 202003

COA: cB2o

Survey No.: 16-06172 - Respirator Cartridge Testing A Farm

(
Contact Name: .ones, E!mé' Rl

Phone: (509)373-4966

|Turnaround: NIA

Return Report To: Caidwell, Joyce A ’MSIN: R1-08 'Phone: (509)376-0737
Laboratory. Sample ID/Type/Description Required Analysis
Log No. pd
L\,_,‘M 16-06172-7-D1/ CISA (SKC 226-29) (LT 02157 NH3
40 )
bun‘ MTHEMInm ey <7 201 U5y
\LAL [16-06172-7-E1/CISA (SKC 22629)  SL6 | 52k LT3 “'NH3
e [)l
b T 0 0 A ST 021 674 /
. lﬁ% 16-06172-7-EFF-BASE / CISA (SKC 226-29) Si[ T 02\ 76 YNH3
) . ;
e (A R RO R M S SRR <) T . 70|
16-06172-7-F1 / CISA (SKC 226-29) Sle TOLy 742 “INH3
o4 n 74N
4 L T SI6T Ox 743
\150 16-06172-7-G1/ CISA (SKC 226-29) sleToa 254 NH3
oL
153 I STon7ss |
Las 16-06172-7-H1 / CISA (SKC 226-29) SleT o2\ 974 “INH3
%
W T SWT ox 755 p
ng 16-08172-7-H2 / CISA (SKC 226-29) SILTOX 987 YINH3
. P\
cwi® DO 0 A A slel griasd |
o Hﬁr? 16-06172-7-IN-BASE / CISA (SKC 226-29) SibLT Or| 99 3 'NH3
A0 .
5\ (BT R SteT oxn 994
Special Instructions: 1/ /JA.
) Signature Printed Name Location Date Time
Delivered to Storage: .-#z‘:s—'—— Deshe Lt lea 27049/ ~ 109 | 7/23) 16 | oo
Retrieved from Storage: j&(m el Spac M:‘*ﬂ 7245 L 0720
= 1 /4 { f
Signature Printed Name Date Time
Relinquished By: | £00 @W-‘% 'DC[{ Smd/é?/r:/r’:ﬁ 1-235-/0 1oo
Received By:  |—7 : % “ '£5/ -7-&.25_;; EOCRES TE . -aS~/L | yjon

Relinquished By:

Received By:

Relinquished By:

Received By:

Additional Comments:

130f 15
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iy 20162135 Rey. 0
INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST %‘ /

Contractor: Washington River Protection Solutions |Date Sampled: o7232016 |
CACN: 282387 zo zeo3 . J COA: cB20 Survey No.: 16-06173 - Respirator Cartridge Tesling A Farm
Contact Name: .Jones, Parkg{ Ea e Phone: (509)373-4968 ]Turnaround: NIA,
Return Report To: cCaldwell, Joyee A I MSIN: R1-08 ] Phone: (509)376.0737
IE:S%?IOW Sample ID/T ype/Description Required Analysis
\ 16-06173-6-H1 / Hydrar (SKC 226-17-1A) Hg-Elemental ———
Tﬂmmwumuumummmmunnmmn B
16-06173-6-H2 / Hy Ay Hg-Elemental
(I e
46:’0'5'? 73-6-IN-BASE / Hydrar (SKC 226-1 7-1A) Hg-Elemental
0 000 O S T S—a
8 16-06173-7-A1/ CISA (SKC 226-29) Slp To22 090 NH3
2T :
e O 000 U0 00 5 G Slg Tea2r 04 |
16-06173-7-A2 / CI SKC 226-29 EZr A oaa | NH3
e SA( ) SlpTereedq H
wT1o? MV 0 00 O Sl 70 22 p %0
5 16-06173-7-B1/ CISA (SKC 226-29) %[, 7422254 NH3
20 :
2161° > 000 00 T R ST os,
o“? J16-06173-?-BLANK { CISA (SKC 226-29) <7 OQ-?,qu NH3
' L ' —r
6T © (MR Ste 7022 g 90
g (' 16-06173-7-C1/ CISA (SKC 226-29) SIGTOLZOF ) NH3
(.? § - OC‘J
laTo P U 00 O 0 O SleT o2 093
Special Instructions:
Signature Printed Name Location Date Time
Delivered to Storage: cecado Qeinz  |2204 H VY 1ol | 9-22-16 2359
Retrieved from Storage: (T Gl 72516 |07 3¢
e :
N :S-ig nature -~ Printed Name Date Time
B = E i N
Relinquished By: @m ca-w ini-&i\éi{ 7/55‘”@ //,"m
RecavedBy. =TT vy e | Lesde dut Vst | /i
Relinquished By: _/
Received By:
Relinguished By:
Received By:
Additional Comments:
14 of 15
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20162135 Rev. 0

INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST V 4
Contractor: Washington River Protection Solutions |Date Sampled: 07/23/2015
CACN: 6367 Zozoo3 |c0A: CB20 [Survey No.: 16-06173 - Respirator Cartridge Testing A Farm
Contact Name: “Jories, Padert ™ Phone: (509)373-4966 [Turnaround: wa
Return Report To: Caldwell, Joyce A ]MSIN: R1-08 l Phone: (509)376-0737
Il:zgcmtlory Sample ID/Type/Description Required Analysis
‘ﬂ,\o’} 16-06173-7-D1/ CISA (SKC 226-29) s/ TO22-10S NH3
\;\0 (I 00 0000 0 S " STo22 106
42\0 7 [16-06173-7-E1 / CISA (SKC 226-29) SIETo2L210% NH3
b] '
' 5,\*04 (T 02 OO0 0 O SleTol2 104
v \Wle ‘{5—061?3~7-EFF—BASE ! CISA (SKC 226-29) sSlTo2zild NH3
oL A0 g
Ak (VBRI <o v ny
A MD 16-06173-7-F1 / CISA (SKC 226-29) <leToge (1Y NH3
or =
' ‘7\)@4 T D 0 0 O O sleToze |45
A 16-06173-7-G1/ CISA (SKC 226-29) SleTo2ZI47  [NH3
“lowt? 5O 0 O SleTo2z My
e "16-06173-7-H1 / CISA (SKC 226-29) Sle Jor2I5| NH3
¥
4o\ MUnENMNEO " si7p22 5,
\6‘9 +[16-06173-7-H2 / CISA (SKC 226-29) Sl Tore )39 NH3
v g .
g,\w"o L 0 0 O R Sl¢c7Toe=lbo
Wl 16-06173-7-IN-BASE / CISA (SKC 226-29) <lpTotz 1), [NH3
L APVY , _
o\ 10 D O 0000 0 R O Sl6Tor2(63
Special Instructions:
Signature Printed Name Location Date Time
Delivered to Storage: Sz |Geenrds Quene |2760 v/ 1aq |po22 -1412359
Retrieved from Storage: | : W %—r (AL 7 74| 07 _f;z(
) $igna&|re = Prinﬁgd Name Date Time
Relinquished By: | | 2 K e@in~ | (BT el Vst | e
Received By: %&fmf}\ LE54, ,,{)‘{M-?’ sty /0.0
Relinguished E‘?’:/ H“b
Received By: -
Relinquished By:
Received By:

Additional Comments:
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C.3.8 Aldehydes

ANALYTICAL REPORT
Report Date: August 03, 2016
Robert (Buddy) Sosa Phone: (509) 373-1262
Washington River Protection So
PO Box 850, MSIN T&-02 .
Richland, WA 99352 E-mail: robert_w_sosa@rl.gov

20162150
Workorder:

Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Analytical Results

Sample ID: $16T021901 Collected: 07/22/2016
Lab ID: 1620930001 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2.4- Analyzed: 07/28/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [uglsample) Result (mg/m’) Result (ppm) RL (ug/sample)
Formaldehyde 0.39 NA NA 0.050
Acetaldehyde 2.3 NA NA 0.050
Acetone 13 MNA MNA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.98 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Butyraldehyde 0.81 NA NA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde 0.095 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde =(.050 MNA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal 0.31 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021902 Collected: 07/22/2016
Lab |D: 1620930002 Received; 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/28/2018
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result (mg/m’) Result (ppm) RL (ug/sample]
Formaldehyde 0.10 NA NA 0.050
Acetaldehyde 1.1 NA NA 0.050
Results Continued on Next Page
ADDRESS 260 West Levoy Drive, St Lake City, Utah, 84123 USA PHOMNE +1 801 266 7700 FAX +1 B0 268 9992
ALS GROUFP USA, CORP. An ALS Lim ited Com pany

wironment www.alsglobal.com

PIGHT SOLUTIONS MIoHT Pan Trer

Page 1 of 18 Wed, 08/03/16 10:10 AM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT

Woerkorder:

34-1620930

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021902
Lab ID: 1620830002

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte (ug/sample) Result {ma/m’) Result (ppm) RL {ug/sample)
Acetone <0.050 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde =0.050 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA MNA 0.050
Benzaldehyde =0.050 MA MNA 0.050
Isovaleraldehyde <0.,050 A NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA MNA 0.050
Hexanal =0.050 NA NA 0.050
2 5-Dimethylbenzaldehyde =0.050 NA NA 0.050

Sample ID: S16T021903
Lab ID: 1620930003

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2,4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Analyte (u g}s:r::ll]t:; Result (mg/m") Result {ppm) RL {ug/sample)
Formaldehyde 0.082 MA A 0.050
Acetaldehyde 1.3 NA NA 0.050
Acetone 0.28 NA MNA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde <0.050 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde =0.050 NA NA 0.050
Benzaldehyde <0.050 NA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA MNA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050

Page 2 of 18
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Analytical Results

ANALYTICAL REPORT

Woerkorder:

34-1620930

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021904
Lab ID: 1620830004

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2.4~
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte (ug/sample) Result (mg/m®) Result (ppm) RL {ug/sample)
Formaldehyde <0.050 NA NA 0.050
Acetaldehyde =0.050 NA MNA 0.050
Acetone 0.59 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde =0.050 NA MA 0.050
Crotonaldehyde =0.050 MA MNA 0.050
Butyraldehyde <0.050 A MA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde =0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA INA 0.050
Hexanal <0.050 NA MA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050

Sample ID: S16T021905
Lab ID: 1620830005

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte [ug/sample) Result {mg/m’} Result (ppm]  RL [ug/sample}
Faormaldehyde <0.050 NA NA 0.050
Acetaldehyde 1.2 NA NA 0.050
Acetone 24 NA NA 0.050
Acrolein =0.050 NA NA 0.050
Propionaldehyde 0.063 NA NA 0.050
Crotonaldehyde <0.050 NA MA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 MA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050

Results Continued on Mext Page
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021905
Lab ID: 1620830005

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (24-

Analyzed: 07/28/2016

Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result {mg/m’) Result (ppm) RL {ug/sample)
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021906 Collected: 07/22/2016
Lab ID: 1620920006 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/28/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result (ma/m’} Result (ppm) RL (ug/sample)
Formaldehyde 0.053 NA NA 0.050
Acetaldehyde 1.3 NA NA 0.050
Acetone 3.2 NA NA 0.050
Acrolein <0.050 NA MNA 0.050
Propionaldehyde 0.088 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA MNA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde =0.050 MA MA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 MA MA 0.050
p-Tolualdehyde =0.050 MNA MNA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2 5-Dimethylbenzaldehyde <0.050 NA MNA 0.050

Sample ID: S16T021907
Lab ID: 1620930007

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2,4-

Analyzed: 07/28/2016

Dinitrophenylhydrazine)
Sampling Par ter: Air Vol Not Provided
Result
Analyte (ug/sample] Result {mgim’) Result (ppm) RL (ug/sample)
Formaldehyde <0.050 NA MNA 0.050
Acetaldehyde 1.1 MA MA 0.050
Acetone 6.2 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT

Woerkorder:

34-1620930

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021907
Lab ID: 1620830007

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte (ug/sample) Result {mg/m®) Result (ppm) RL {ug/sample)
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.13 NA NA 0.050
Crotonaldehyde =0.050 NA NA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 NA MA 0.050
Isovaleraldehyde =0.050 A MNA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA MNA 0.050
2,5-Dimethylbenzaldehyde =0.050 NA NA 0.050

Sample ID: S16T021808
Lab ID: 1620930008

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2,4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2018

Analyte [uglsfn‘::ll‘:; Result {ma/m®) Result (ppm) RL (ug/sample)
Formaldehyde 0.070 NA MNA 0.050
Acetaldehyde 0.082 NA NA 0.050
Acetone 0.25 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propicnaldehyde <0.050 NA MNA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA MNA 0.050
Benzaldehyde =0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2.5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
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Analytical Results

ANALYTICAL REPORT

Woerkorder:

34-1620930

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021909
Lab ID: 1620830009

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2.4~
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte {ug/sample) Result {(mg/m’) Result (ppm) RL {ug/sample)
Formaldehyde <0.050 NA NA 0.050
Acetaldehyde 0.98 NA NA 0.050
Acetone 8.9 NA MNA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.17 NA NA 0.050
Crotonaldehyde =0.050 MA MNA 0.050
Butyraldehyde <=0.,050 A MA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA INA 0.050
Hexanal <0.050 NA MA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050

Sample ID: S16T021910
Lab ID: 1620830010

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte [ug/sample} Result {mg/m’} Result ([ppm)  RL [ug/sample}
Faormaldehyde <0.050 NA NA 0.050
Acetaldehyde 1.2 NA NA 0.050
Acetone 7.5 NA NA 0.050
Acrolein =0.050 NA NA 0.050
Propionaldehyde 0.15 NA NA 0.050
Crotonaldehyde <0.050 NA MA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.,050 MA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620930
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: 8167021910
Lab ID: 1620930010

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (24- Analyzed: 07/28/2016

Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result {mg/m®) Result (ppm) RL (ug/sample)
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021911 Collected: 07/22/2016
Lab ID: 1620930011 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/28/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result (ma/m’} Result (ppm) RL (ug/sample)
Formaldehyde 0.14 NA NA 0.050
Acetaldehyde 21 NA NA 0.050
Acetone 13 NA NA 0.050
Acrolein <0.050 NA MNA 0.050
Propionaldehyde 1.0 NA MNA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde 0.79 NA MNA 0.050
Benzaldehyde =0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 MA MA 0.050
p-Tolualdehyde =0.050 MNA A 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2 5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
Sample ID: S16T021912 Collected: 07/22/2016
Lab ID: 1620930012 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2,4- Analyzed: 07/28/2016
Dinitrophenylhydrazine)
Sampling Par ter: Air Vol Not Provided
Result
Analyte (ug/sample] Result (mg/m’) Result (ppm) RL (ug/sample)
Formaldehyde <0.050 NA MNA 0.050
Acetaldehyde 1.2 A MA 0.050
Acetone 7.0 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT

Workorder:

34-1620930

Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021912
Lab ID: 1620830012

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Result
Analyte {ug/sample) Result (mg/m’) Result (ppm) RL {ug/sample)
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.16 NA NA 0.050
Crotonaldehyde =0.050 NA NA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 NA MA 0.050
Isovaleraldehyde =0.050 MA MNA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA MNA 0.050
2.5-Dimethylbenzaldehyde =0.060 NA NA 0.050

Sample ID: S16T021913
Lab ID: 1620930013

Collected: 07/22/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2,4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/28/2016

Analyte (u glsfn‘::ll‘:; Result {ma/m®) Result (ppm) RL (ug/sample)
Formaldehyde 0.25 NA MNA 0.050
Acetaldehyde 0.091 NA NA 0.050
Acetone 0.29 NA NA 0.050
Acrolein =0.050 MNA NA 0.050
Propionaldehyde <0.050 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA MNA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA NA 0.050
Hexanal 0.16 NA NA 0.050
2.5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
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Analytical Results

ANALYTICAL REPORT

Woerkorder:

34-1620930

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021914
Lab ID: 1620830014

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2.4~
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/29/2016

Result
Analyte (ug/sample) Result {mag/m’) Result (ppm) RL (ug/sample)
Formaldehyde 0.44 NA NA 0.050
Acetaldehyde 1.9 NA MNA 0.050
Acetone 4.8 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.81 NA NA 0.050
Crotonaldehyde =0.050 MA MNA 0.050
Butyraldehyde 0.68 A MA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde <0.050 NA MNA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde =0.050 NA NA 0.050
o-Tolualdehyde <=0.050 NA NA 0.050
Hexanal <0.050 NA MA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050

Sample ID: S16T021915
Lab ID: 1620830015

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (2 4-
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided

Analyzed: 07/29/2016

Result
Analyte [ug/sample} Result {(mg/m’} Result (ppm]  RL [ug/sample}
Faormaldehyde 0.17 NA NA 0.050
Acetaldehyde 11 NA NA 0.050
Acetone 0.076 NA NA 0.050
Acrolein =0.050 NA NA 0.050
Propionaldehyde <0.050 NA NA 0.050
Crotonaldehyde <0.050 NA MA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0,050 MA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620930
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021915
Lab ID: 1620830015

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (24- Analyzed: 07/29/2016

Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {mg/m’) Result (ppm) RL (ug/sample)
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021916 Collected: 07/23/2016
Lab ID: 1620820016 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result (ma/m’} Result (ppm) RL (ug/sample)
Formaldehyde 0.089 NA NA 0.050
Acetaldehyde 11 NA NA 0.050
Acetone 2.0 NA NA 0.050
Acrolein <0.050 NA MNA 0.050
Propionaldehyde 0.079 NA MNA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA MNA 0.050
Benzaldehyde =0.050 NA NA 0.050
Isovaleraldehyde <0.050 MA MA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 NA MA 0.050
p-Tolualdehyde =0.050 MNA MNA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2 5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
Sample ID: S16T021917 Collected: 07/23/2016
Lab ID: 1620930017 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2,4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Par ter: Air Vol Not Provided
Result
Analyte (ug/sample] Result {mgin’) Result (ppm) RL (ug/sample)
Formaldehyde <0.050 NA MNA 0.050
Acetaldehyde <0.050 NA NA 0.050
Acetone 0.43 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021917
Lab ID: 1620830017

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result

Analyte {ug/sample) Result {mg/m’) Result (ppm) RL {ug/sample)

Acrolein <0.050 NA NA 0.050
Propionaldehyde <0.050 NA NA 0.050

Crotonaldehyde =0.050 NA NA 0.050

Bulyraldehyde <0.050 NA NA 0.050

Benzaldehyde =0.050 NA MA 0.050
Isovaleraldehyde =0.050 A MNA 0.050

Valeraldehyde <0.050 NA NA 0.050

m-Tolualdehyde <0.050 NA MNA 0.050

p-Tolualdehyde <0.050 NA NA 0.050

o-Tolualdehyde <0.050 NA MNA 0.050

Hexanal <0.050 NA MNA 0.050

2 5-Dimethylbenzaldehyde =0.060 NA NA 0.050

Sample ID: S16T021918 Collected: 07/23/2016
Lab ID: 1620930018 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2,4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result

Analyte (ug/sample) Result {ma/m®) Result (ppm) RL (ug/sample)

Formaldehyde =0.050 MA MA 0.050

Acetaldehyde 0.96 NA NA 0.050

Acetone 4.1 NA NA 0.050

Acrolein <0.050 NA NA 0.050
Propionaldehyde <0.050 NA NA 0.050

Crotonaldehyde <0.050 NA NA 0.050

Bulyraldehyde <0.050 NA NA 0.050

Benzaldehyde <0.050 NA MNA 0.050
Isovaleraldehyde <0.050 NA MNA 0.050

Valeraldehyde <0.050 NA NA 0.050

m-Tolualdehyde <0.050 NA NA 0.050

p-Tolualdehyde <0.050 NA NA 0.050

o-Tolualdehyde =0.050 NA MNA 0.050

Hexanal <0.050 NA NA 0.050
2.5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021919
Lab ID: 1620830019

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result {ma/m®) Result (ppm) RL {ug/sample)
Formaldehyde <0.050 NA NA 0.050
Acetaldehyde 1.0 NA NA 0.050
Acetone 4.9 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde =0.050 NA MA 0.050
Crotonaldehyde =0.050 MA MNA 0.050
Butyraldehyde <0.050 A MA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde =0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA INA 0.050
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021920 Collected: 07/23/2016
Lab ID: 1620930020 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2.4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample} Result {mg/m’} Result (ppm)  RL [ug/sample}
Faormaldehyde <0.050 NA NA 0.050
Acetaldehyde 1.2 NA NA 0.050
Acetone 4.1 NA NA 0.050
Acrolein =0.050 NA NA 0.050
Propionaldehyde 0.085 NA NA 0.050
Crotonaldehyde <0.050 NA MA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 MA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Results Continued on Mext Page
Page 12 of 18 Wed, 08/03/16 10:10 AM IHREP-W12 3

1620930 - Page 12 of 25

C.248



Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: 8167021920
Lab 1D: 1620930020

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 226-119, Silica Gel (24-

Analyzed: 07/29/2016

Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result {mg/m’) Result (ppm) RL {ug/sample)
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021921 Collected: 07/23/2016
Lab ID: 1620930021 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ugisample) Result (ma/m’} Result (ppm) RL {ug/sample)
Formaldehyde =0.050 NA NA 0.050
Acetaldehyde 0.074 NA NA 0.050
Acetone 0.33 NA NA 0.050
Acrolein <0.050 NA MNA 0.050
Propionaldehyde <0.050 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Bulyraldehyde <0.050 NA MNA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde <0.050 MA MA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 MA MA 0.050
p-Tolualdehyde =0.050 MNA A 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2 5-Dimethylbenzaldehyde <0.050 NA NA 0.050

Sample ID: S16T021922
Lab ID: 1620930022

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A

Media: SKC 2286-119, Silica Gel (2,4-

Analyzed: 07/29/2016

Dinitrophenylhydrazine)
Sampling Par ter: Air Vol Not Provided
Result
Analyte (ug/sample] Result {mgin’) Result (ppm) RL (ug/sample)
Formaldehyde <0.050 NA MNA 0.050
Acetaldehyde 1.1 MA MA 0.050
Acetone 3.7 NA NA 0.050
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021922
Lab ID: 1620830022

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result

Analyte {ug/sample) Result {mg/m®) Result (ppm) RL {ug/sample)

Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.083 NA NA 0.050

Crotonaldehyde =0.050 NA NA 0.050

Bulyraldehyde <0.050 NA NA 0.050

Benzaldehyde =0.050 NA MA 0.050
Isovaleraldehyde =0.050 A MNA 0.050

Valeraldehyde <0.050 NA NA 0.050

m-Tolualdehyde <0.050 NA MNA 0.050

p-Tolualdehyde <0.050 NA NA 0.050

o-Tolualdehyde <0.050 NA NA 0.050

Hexanal <0.050 NA MNA 0.050
2.5-Dimethylbenzaldehyde =0.060 NA NA 0.050

Sample ID: S16T021923 Collected: 07/23/2016
Lab ID: 1620930023 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2,4- Analyzed: 07/28/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result

Analyte (ug/sample) Result {ma/m®) Result (ppm) RL {ug/sample)

Formaldehyde =0.050 MA MA 0.050

Acetaldehyde 1.1 MNA A 0.050

Acetone 6.8 NA NA 0.050

Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.11 NA NA 0.050

Crotonaldehyde <0.050 NA NA 0.050

Bulyraldehyde <0.050 NA NA 0.050

Benzaldehyde =0.050 NA MNA 0.050
Isovaleraldehyde <0.050 NA NA 0.050

Valeraldehyde <0.050 NA NA 0.050

m-Tolualdehyde <0.050 NA NA 0.050

p-Tolualdehyde <0.050 NA NA 0.050

o-Tolualdehyde =0.050 NA NA 0.050

Hexanal <0.050 NA NA 0.050
2.5-Dimethylbenzaldehyde <0.050 NA MNA 0.050
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620930
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021924
Lab ID: 1620830024

Collected: 07/23/2016
Received: 07/27/2016

Method: EPATO-11A Media: SKC 226-119, Silica Gel (2 4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result (mag/m’) Result (ppm) RL {ug/sample)
Formaldehyde 0.21 NA NA 0.050
Acetaldehyde 2.0 NA MNA 0.050
Acetone 14 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde 0.89 NA NA 0.050
Crotonaldehyde =0.050 MA MNA 0.050
Butyraldehyde 0.72 A MA 0.050
Benzaldehyde <0.050 NA NA 0.050
Isovaleraldehyde =0.050 NA MNA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA MNA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde =0.050 NA NA 0.050
Hexanal <0.050 NA NA 0.050
2,5-Dimethylbenzaldehyde <0.050 NA NA 0.050
Sample ID: S16T021925 Collected: 07/23/2016
Lab ID: 1620930025 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2.4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result {ma/m’} Result (ppm]  RL [ug/sample}
Faormaldehyde <0.050 NA NA 0.050
Acetaldehyde 1.2 NA NA 0.050
Acetone 8.7 NA NA 0.050
Acrolein =0.050 NA NA 0.050
Propionaldehyde 0.13 NA NA 0.050
Crotonaldehyde <0.050 NA MA 0.050
Bulyraldehyde <0.050 NA NA 0.050
Benzaldehyde =0.050 MA MA 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde <0.050 NA NA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Tolualdehyde <0.050 NA NA 0.050
Results Continued on Next Page
Page 15 of 18 Wed, 0803116 10:10 AM IHREP-W12 3
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ANALYTICAL REPORT

Workorder: | 34-1620930

Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel2

Project Manager: Rand Potter

Analytical Results

Sample ID: $16T021925 Collected: 07/23/2016
Lab ID: 1620930025 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2,4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {mg/m?) Result{ppm)  RL {ug/sample)}
Hexanal =0.050 NA NA 0.050
2,5-Dimelhylbenzaldshyde =0.050 NA NA 0.050
Sample ID: S16T021926 Collected: 07/23/2016
Lab ID: 1620930026 Received: 07/27/2016
Method: EPATO-11A Media: SKC 226-119, Silica Gel (2.4- Analyzed: 07/29/2016
Dinitrophenylhydrazine)
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result (mg/m?) Result {ppm)  RL (ug/sample)
Form aldehyde 0.31 MNA MA 0.050
Acetlaldehyde 0.12 NA NA 0.050
Acetone 0.45 NA NA 0.050
Acrolein <0.050 NA NA 0.050
Propionaldehyde <0050 NA NA 0.050
Crotonaldehyde <0.050 NA NA 0.050
Butyraldehyde <0.060 NA NA 0.050
Benzaldehyde =0.050 MA A 0.050
Isovaleraldehyde <0.050 NA NA 0.050
Valeraldehyde <0.050 NA NA 0.050
m-Tolualdehyde =0.050 MNA MA 0.050
p-Tolualdehyde <0.050 NA NA 0.050
o-Teolualdehyde <0.050 NA NA 0.050
Hexanal <0.050 NA MNA 0.050
2,5-Dimethylbe nzaldehyde <0.050 NA NA 0.050
Comments
’Qua]i‘tyConlml: EPATO-11A - (HBN: 173721) |
LMB used to media correct LCS/LCSD and field samples for Acetone only.
| Quality Control: EPA TO-11A - (HBN: 173791) |
LMB used to media correct LCS/LCSD and field samples for Acetone only.
Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)
Method Analyst Peer Review
15/ David Teynor S/ Christopher Winter
EPATO-LIA 08/02/2016 15:53 08/03/2016 10:00
Page 16 of 18 Wed, 08/03/16 10:10 AM IHREP-V123
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ANALYTICAL REPORT

Workorder: | 34-1620930

Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9

Project Manager: Rand Potter

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method Analyst Peer Review
15/ David Teynor IS/ Lyle Edwards
EPATO:11A 08/02/2016 17:05 08/03/2016 08:31

Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alsit.lab@ALSGlobal .com
Salt Lake City, Utah 84123 Web: www alsslc.com

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceptable condilion unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conformss to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate Website
(Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 http: fiwww aclasscorp com
Ltah (WNELAC) DATA1 hitp:ihealth utah goviabllabimpf
Mevada UTO000S http:indep nv govibsdwilabservics htm
Oldahoma UTonoog hitp:fiwww deq state ol us/CSDnew!
lowa I1A# 376 hittp-fvwww towadnr govinsideDNR/R egulatonyVWater aspx
Florida (TMI) EST1067 http-fwww dep state fl usfabsibarsisas/qal
Texas (THI) T104704456-11-1  hitpfwww tceq texas govifieldigalab_accred_certif html
Industrial Hygiene AIHA-LAP LLC (IS0 17025 and 101574 hitp: #www aihaaccraditediabs org

AlHALAP, LLC IHLAP/ELLAR)

Lead Testing:

CPSC ACLASS (IS0 17025, CPSC) ADE-1420 htep: fiwww aclasscorp com
Soil, Dust, Paint ,Ar AlHA-LAP, LLC (150 17025, 101574 http: fiwww aihaaccreditedlabs org
AIHA-LAP, LLC ELLAP and
MLLAP)
Dietary Supplements ACLASS (150 17025) ADE-1420 http: fiweww aclasscorp com
Page 17 of 18 Wed, 08/03/16 1010 AM IHREP-V123
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ALS ANALYTICAL REPORT

Workorder: | 34-1620930

Client Project ID:; Washington River Protection
So

Purchase Order: 55502 Rel9

Project Manager: Rand Potter

Definitions
LOD = Limit of Detection = MDL = Method Detection Limil, A statistical estimate of m ethod/mediafinstrument sensitivity.
LOO = Limit of Quanlitation = RL = Reporting Limil, A verified value of method/media/instrument sensilivity.
ND = Not Deiected, Testing result not detected above the LOD or LOQ.
NA = Mot Applicable.
** No result could be reportied, see sample comments for details.
< This testing result is less than the numerical value.
() This tesling result is between the LOD and LOQ and has higher analylical uncertainty than values at or above the LOQ.

ALS Enwrionmental certifies this analytical report is in compliance with the Hanford SOW, both
technically and for completeness. Release of the data contained in this report has been electronically
authorized by the following laboratory representative:

Page 15 of 18 Wed, 08/03/16 10:10 AM IHREP-V123
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Quality Control Sample
Batch Report

ALS
Analysis Information
Workorder: 1620930
Limits: Histoncal/Performance Preparation; NA Analysis: EFATO-114
Basis: ALS Laboratory Group Batch: NA Batch: ILC/12388 (HBN: 173721)
Prepared By: MNA Analyzed By. David Teynor

LMB: 510378
Analyzed: 07/28/2016 00:00
Units: ug/sample
Analyte Result MDL| RL|
Fomaldehyde MO A 0.0500
Acstaldehyde ND MNA 0.0500
Acetone 0328 MA 0.0500
Acrolein ND NA| 0.0500
Propionaldshyde ND MA 0.0500
Crotonaldehyde ND MA 00500
Butyraldehyde ND A 0.0500)
Benzaldehyde ND A 0.0500
Isovaleraldetiyde ND MA 0.0500
Valeraldehyde ND NA| 0.0500
m-Tolualdehyde ND NA| 0.0500
p-Tolualdehyde ND MA, 0.0500
o-Tolualdehyde ND A 0.0500
Hexanal ND MA 0.0500
2.5-Dimethyiberzaldehyde ND NA| 0.0500

LCS: 510379 LCSD: 510380
Analyzed: 07/28/2016 00,00 Analyzed: 07/28/2018 00:00
Dilution: 1 Dilution: 1
Units: ua/sample Units: ug/sample

Analyte Result ‘Target| % Rec| QCLimits Result] % Rec RPD| QC Limits
Fomaldshyde 304 3.00 103| 878 1168 3.02 m 229 00| 200
Acetaldehyds 3.06 300 102 94.7) 1105 3.03 101 0.985| 00| 200
Acstong 267 3.00 891 69.2] 1199 2.64 881 113 00 200
Acrolein z; 300 97.0| 835| 1202 202 973| 0343 00] 200
Propionaldehyde 3.16 300 105 922 117.2 315 05| 0317 00 200
Crotonaldehyde 305 300 102 931] 1148 302 10 0,988 00| 200
Butyraldehyde 3.05 300 102 866 1208 3.05 102 0.00 00| 200
Benzaldehyde 3.06 300 102 960 1123 207 102 0326 00} 200
lsevaleraldenyde 310 300 103 954 12186 310 103 0.00 00] 200
Valeraldehyde 3.06 3.00 102 85.3| 1204 3.06 102 0.00 00} 200
m-Tolualdehyde 322 3.00 107 809] 1186 3.09 103 412 00) 200
p-Tolualdehyde 2.76 300 92.0| 83.5]| 1222 283 943 2.50 00 200
o-Tolualdehyde 292 300 973 916 1114 29 arol 0343 00 200
Hexanal 3.28 300 109 854| 1276 3.06 102 6.94 00] 200
25-Dimethylberzaldehyde 323 300 108 99.8| 1187 3 21I 107] 0821 0.0] 200
Page 1 of4 Waeadnesday, August 03, 2018 QCs V4
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Quality Control Sample
Batch Report

Workorder: 1620930

Limits: Historical/Parformance
Basis: ALS Laboratory Group

Preparation: NA
Batch: NA
Prepared By: hA

Analysis: EPA TO-114
Bateh: ILC/M2388 (HBN: 1737T21)
Analyzed By: Dawid Teynor

LMEB used to media comect LCSILCSD and field samples for Acetone only.

_ Analyst Peer Review
/5 David Teynor {3 Chnstopher Winter
08022016 1552 08/03/2016 10:00

% -Analte above reporting limit or outside of control limits

A - Sample result is greater than 4 times the spike added
@ - Sample and Matrix Duplicate less than 5 times the reparting limit

@ - Result is above the calibration range

Page 2 of 4

RPD- Ralative % Difference (Spike / Spike Duplicate)

MO - Not Detected (U - Qualifier also flags analyte as not detected)
MA - Mot Applicable

QC rasults are not adjusted for moeisture correction, where applicabie

Wednesday, August 03, 2016 QCs V41
1620930 - Page 20 of 25
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Quality Control Sample
Batch Report

ALS
Analysis Information
Workorder: 1620930
Limits: Histoncal/Performance Preparation; NA Analysis: EFATO-114
Basis: ALS Laboratory Group Batch: NA Batch: ILC/12393 (HBN: 173791)
Prepared By: MNA Analyzed By. David Teynor

LMB: 510613
Analyzed: 07/20/2016 00:00
Units: ug/sample
Analyte Result MDL| RL
Fomaldehyde MO A 0.0500
Acstaldehyde HD A, 0.0500
Acetone 0322 MA 0.0500
Acrolein ND NA| 0.0500
Propionaldshyde ND MA 0.0500
Crotonaldehyde ND ™A 0.0500
Butyraldehyde ND MA| 0.0500
Benzaldehyde ND A 0.0500
Isovaleraldehiyde ND MA 0.0500
Valeraldehyde ND NA| 0.0500
m-Tolualdehyde ND A, 0.0500
p-Tolualdehyde ND MA, 0.0500
o-Tolualdehyde ND ™A 0.0500
Hexanal ND MA 0.0500
2 5-Dimethyibenzaldehyde ND NA| 0.0500

LCS: 510614 LCSD: 510615
Analyzed: 07/29/2016 00,00 Analyzed: 07/29/2018 00:00
Dilution: 1 Dilution: 1
Units: ua/sample Units: ug/sample

Analyte Result ‘Target| % Rec| QCLimits Result] % Rec RPE| QC Limits
Fomaldshyde 3.03 3.00 01| 878 1168 3.09 103 1.5 00| 200
Acetaldehyds 3.05 300 102 94.7) 1105 3.07 102| 0654 00 200
Acatong 284 3.00 946| 69.2] 1199 2.86 953 0702 00 200
Acrolein 282 300 973| 835| 1202 208 987 1.36 00] 200
Propionaldehyde 304 300 105 @22 117.2 319 108 1.58 00 200
Crotonaldehyde 2,00 300 997 931| 148 300 00| 0334 00 200
Butyraldehyde 312 300 104 866 1208 312 104 0.00 00) 200
Benzaldehyde 3.06 300 102 960 1123 312 104 1.94 00} 200
Isevaleraldenyde 318 300 106| 954 12186 320 107 0827 00] 200
Valeraldehyde 312 3.00 104 85.3| 1204 3.09 03| 0.966 00} 200
m-Tolualdehyde 34 300 101 809] 1186 Iin 104 2.28] 00) 200
p-Tolualdehyde 2.88 300 96.0| 83.5| 1222 288 96.0 0.00 00 200
o-Tolualdehyde 302 300 101 918 1114 208 993 133 00 200
Hexanal 3.26 3.00 109 854| 1276 333 imnm 212 00] 200
25-Dimethylberzaldehyde 325 300 108 298| 1187 3.28 108]  0.918 0.0] 200
Fage 3 of4 Wednesday, August 02, 2018 QCs V4
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Quality Control Sample

Batch Report

Workorder: 1620930

Limits: Historical/Performance
Basis: ALS Laboratory Group

Preparation; NA
Batch: NA
Prepared By; hA

Analysis: EPA TO-114
Bateh: ILC/2393 (HBN: 173721)
Analyzed By: Dawid Teynor

LMEB used to media comect LCSALCSD and field samples for Acetone only.

~ Analyst Peer Review
15/ David Teynar /SI Lyle Edwards
08/02/2016 17:05 080372016 08:31

mbols Definitions

% - Analyte above reporting limit or outside of control limits

A - Sample result (s greater than 4 times the spike added

@ - Resiit s above the calibration range

Page 4 of 4

RPD - Relative % Difference (Spike / Spike Duplicate)
MO - Mot Detected (U - Qualifier also flags analyte as not detected)

@ - Sample and Matrix Duplicate less than 5 times the reporting limit MA - Mot Applicable

QC rasults are not adjusted for moisture correction, whan: applicable

Wednesday, August 03, 2016 QCS V4.1
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C.3.9 1. 3-Butadiene

ANALYTICAL REPORT

Report Date: August 03, 2016

Robert (Buddy) Sosa
Washington River Protection So
PO Box 850, MSIN T8-02
Richland, WA 99352

Phone: (509) 373-1262

E-mail: robert_w_sosa@rl.qov

Analytical Results

20162149
Workorder: | 34-1620934
Client Project ID: Washington River Protection

So
Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021843
Lab ID: 1620934001

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte {mal/sample) Result (ma/m’} Result (ppm]  RL [(mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010

Sample ID: S16T021844
Lab ID: 1620834002

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte {mg/sample) Result {mg/m’) Result {(ppm)  RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010

Sample ID: 8167021845
Lab ID; 1620934003

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte {mg/sample} Result (mg/m’) Result {(ppm) RL {mg/sample)
1,3-Butadiene 0.0012 NA NA 0.0010
ADDRESS 260 West Levoy Drive, St Lake City, Utah, 84123 USA  PHONE +1 801 266 7700  FAX +1 801 268 9992
ALS GROUP USA, CORP.  An ALS Lim (ted Com pany

www.alsglobal.com
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021846
Lab ID: 1620834004

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte (mg/sample} Result (mg/nr’) Result {(ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA MNA 0.0010
Sample ID: S16T021847 Collected: 07/22/2016
Lab ID: 1620934005 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
1,3-Butadiene 0.0010 MA NA 0.0010
Sample ID: S16T021848 Collected: 07/22/2016
Lab 1D: 1620934006 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m’) Result (ppm)  RL (mg/sample)
1,3-Butadiene 0.0012 NA NA 0.0010
Sample ID: S16T021849 Collected: 07/22/2016
Lab |D: 1620934007 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample} Result (mg/m’} Result (ppm)  RL (mg/sample}
1,3-Butadiene <0,0010 A MA, 0.0010
Sample ID: S16T021850 Collected: 07/22/2016
Lab ID: 1620934008 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample} Result (ma/m’) Result {(ppm) RL {mg/sample)
1,3-Butadiens <0.0010 MNA MA 0.0010
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021851
Lab |D: 1620834009

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte (mg/sample} Result (mg/nr’) Result {(ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA MNA 0.0010
Sample ID: S16T021852 Collected: 07/22/2016
Lab ID: 1620934010 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021853 Collected: 07/22/2016
Lab ID: 1620934011 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m’) Result (ppm)  RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021854 Collected: 07/22/2016
Lab ID: 1620934012 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mg/m’} Result (ppm)  RL (mg/sample}
1,3-Butadiene <0,0010 A MA, 0.0010
Sample ID: S16T021855 Collected: 07/22/2016
Lab ID: 1620934013 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample} Result (ma/m’) Result {ppm) RL {mg/sample)
1,3-Butadiens <0.0010 MA MA 0.0010
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021856
Lab ID: 1620934014

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result (mg/nr’) Result {(ppm) RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021857
Lab ID: 1620834015

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Par ter: Air Vol Not Provided

Analyte

Result {mg/m’) Result (ppm) RL (mg/sample)

1,3-Butadiens

NA NA 0.0010

Sample ID: S16T021858
Lab ID: 1620934016

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result [mg/m’) Result (ppm)  RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021859
Lab ID: 1620934017

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Analyte

Result (mg/m’} Result (ppm) RL (mg/sample}

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021860
Lab ID: 1620934018

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Velume Not Provided

Analyte Result (ma/nm’) Result {ppm} RL {mg/sample}
1,3-Butadiens MA MA 0.0010
Page 4 of 12 Wed, 08/03716 813 AM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021861
Lab ID: 1620834019

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte {mg/sample} Result (mg/n’) Result {(ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA MNA 0.0010
Sample ID: S16T021862 Collected: 07/22/2016
Lab ID: 1620934020 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021863 Collected: 07/22/2016
Lab ID: 1620934021 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m’) Result (ppm)  RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021864 Collected: 07/22/2016
Lab ID: 1620934022 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mg/m’} Result (ppm)  RL (mg/sample}
1,3-Butadiene <0,0010 A MA, 0.0010
Sample ID: S16T021865 Collected: 07/22/2016
Lab ID: 1620934023 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Velume Not Provided
Result
Analyte {mg/sample) Result {ma/m’) Result (ppm) RL (mafsample)
1,3-Butadiens <0.0010 MNA MA 0.0010
Page 5 of 12 Wed, 08/03/16 &13 AM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021866
Lab ID: 1620934024

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte (mg/sample} Result {mg/nr') Result {(ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA MNA 0.0010
Sample ID: S16T021867 Collected: 07/22/2016
Lab ID: 1620934025 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021868 Collected: 07/22/2016
Lab 1D: 1620934026 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m’) Result (ppm)  RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021869 Collected: 07/23/2016
Lab |D: 1620934027 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mg/m’} Result (ppm)  RL (mg/sample}
1,3-Butadiene <0,0010 A MA, 0.0010
Sample ID: S16T021870 Collected: 07/23/2016
Lab ID: 1620934028 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample} Result (ma/m’) Result (ppm)  RL {mg/sample)
1,3-Butadiens <0.0010 MA MA 0.0010
Page & of 12 Wed, 08/03/16 &13 AM IHREP-W12 3

1620934 - Page 6 of 20

C.267




Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021871
Lab ID: 1620834029

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result (mg/n') Result {(ppm) RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021872
Lab ID: 1620834030

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Par ter: Air Vol Not Provided

Analyte

Result {mg/m’) Result (ppm) RL (mg/sample)

1,3-Butadiena

NA NA 0.0010

Sample ID: S16T021873
Lab 1D: 1620934031

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result [mg/m’) Result (ppm)  RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021874
Lab 1D: 1620934032

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Analyte

Result (mg/m’} Result (ppm)  RL (mg/sample}

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021875
Lab ID: 1620934033

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Velume Not Provided

Analyte Result {(mg/m’) Result (ppm) RL (mag/sample)
1,3-Butadiens MA MA 0.0010
Page 7 of 12 Wed, 08/03/16 &13 AM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021876
Lab ID: 1620834034

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte (mg/sample} Result (mg/nr') Result {(ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA MNA 0.0010
Sample ID: S16T021877 Collected: 07/23/2016
Lab ID: 1620934035 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Par ter: Air Vol Not Provided
Result
Analyte {mg/sample) Result {mg/m’) Result (ppm) RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021878 Collected: 07/23/2016
Lab 1D: 1620934036 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result [mg/m’) Result (ppm)  RL (mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010
Sample ID: S16T021879 Collected: 07/23/2016
Lab ID: 1620934037 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Volume Not Provided
Result
Analyte {mg/sample) Result (mg/m’} Result (ppm) RL (mg/sample)
1,3-Butadiene <0,0010 A MA, 0.0010
Sample ID: S16T021880 Collected: 07/23/2016
Lab ID: 1620934038 Received: 07/27/2016
Method: NIOSH 1024 Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016
Sampling Parameter: Air Velume Not Provided
Result
Analyte {mg/sample} Result (ma/m’) Result {(ppm} RL {mg/sample)
1,3-Butadiens <0.0010 MNA MA 0.0010
Page & of 12 Wed, 08/03/16 &13 AM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021881
Lab ID: 1620834039

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result (mg/nr') Result {(ppm) RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021882
Lab ID: 1620934040

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Par ter: Air Vol Not Provided

Analyte

Result {mg/m’) Result (ppm) RL (mg/sample)

1,3-Butadiens

NA NA 0.0010

Sample ID: S16T021883
Lab 1D: 1620034041

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result [mg/m’) Result (ppm)  RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021884
Lab ID: 1620934042

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Analyte

Result (mg/m’} Result (ppm) RL (mg/sample}

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021885
Lab ID: 1620934043

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Velume Not Provided

Analyte Result (ma/m’) Result {ppm) RL {mg/sample)
1,3-Butadiens MA MA 0.0010
Page 9 of 12 Wed, 08/03716 813 AM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620934
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021886
Lab ID: 1620834044

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Analyte

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Result (mg/nr’) Result {(ppm) RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021887
Lab ID: 1620834045

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Par ter: Air Vol Not Provided

Analyte

Result {mg/m’) Result (ppm) RL (mg/sample)

1,3-Butadiena

NA NA 0.0010

Sample ID: S16T021888
Lab 1D: 1620934046

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Analyte

Result [mg/m’) Result (ppm)  RL (mg/sample)

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021889
Lab ID: 1620934047

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Volume Not Provided

Analyte

Result (mg/m’} Result (ppm) RL (mg/sample}

1,3-Butadiene

NA NA 0.0010

Sample ID: S16T021890
Lab ID: 1620934048

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube Analyzed: 08/02/2016

Sampling Parameter: Air Velume Not Provided

Analyte Result {(mg/m’) Result (ppm) RL {(mag/sample)
1,3-Butadiens MNA MA 0.0010
Page 10 of 12 Wed, 08/03/16 &13 AM IHREP-W12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620934
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021891
Lab ID: 1620934049

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte [mglsample) Result (mg/m?) Result [ppm]  RL [mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010

Sample ID: S16T021892
Lab ID: 1620934050

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte [mgl/sample) Result {mg/m?) Resuit {ppm)  RL {mg/sample)
1,3-Butadiene <0.0010 MNA MNA 0.0010

Sample ID: S16T021893
Lab I1D: 1620934051

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte [mg/sample) Result {[mg/m’) Result {ppm)  RL {mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010

Sample ID: S16T021894
Lab |1D: 1620934052

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1024

Media: SKC 226-37 Sorbent Tube
Sampling Parameter: Air Volume Not Provided

Analyzed: 08/02/2016

Result
Analyte [mglsample) Result {mg/m?’) Result {ppm) RL {mg/sample)
1,3-Butadiene <0.0010 NA NA 0.0010

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst Peer Review

NIOSH 1024

1S/ Fred Rejali /S{ Thomas J. Masoian
08/03/2016 04:57 08/03/2016 07:59

Laboratory Contact Information

ALS Environmental
860 W Levoy Drive
Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alsit.lab@ALSGlobal .com
Web: www.alsslc.com
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ANALYTICAL REPORT

Workorder: | 34-1620934

Client Project ID:; Washington River Protection
So

Purchase Order: 55502 Rel9

Project Manager: Rand Potter

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All guality control samples processed wilh the samples in this report yielded acceplable results unless otherwise noled.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical tesling.

Testing Sector Accreditation Body Certificate Website
(Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 hitp:fiwww aclasscorp com
Utah (NELAC) DATA1 http:fhealth utah goviabilabimpf
Mevada UTO000S http:#ndep nv govibsdwilabservice htm
Olahoma UTo0002 hitp: ffwww deq state ok usCSOnew
lowa IA# 376 http:fiww iowadnr govinside DNRIR egulatoryVWater aspx
Florida {TMI) EBT1067 http:fiwww dep state fl usiabs/barsisasiqal
Texas (TNI) T104704456-11-1  hitp:fiwww tcaqtexas govifieldigatab_accred_certif html
Industrial Hygiene AIHA-LAP, LLC (150 17025 and 101574 hitp: #www aihaaccreditediabs org

AlHALAP, LLC IHLAP/ELLAR)

Lead Testing:

CPSC ACLASS (IS0 17025, CPSC) ADE-1420 http: fwww aclasscorp com
Soil, Dust, Paint ,Ar AlHALAP, LLC (150 17025, 101574 http:fiwww aihaaccreditediabs org
AIHA-LAP, LLC ELLAP and
NLLAP)
Dietary Supplements ACLASS (150 17025) ADE- 1420 hitp: fiwww aclasscorp com
Definitions

LOD = Limit of Detection = MDL = Method Detection Limit, A stafistical estimate of m ethod/mediafinstrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.

MWD = Mot Detected, Testing result not detected above the LOD or LOQ.

MA = Mol Applicable.

** No resull could be reporied, see sample comments for details.

< This testing result is less than the numerical value.

() This tesling result is between the LOD and LOQ and has higher analylical uncertainty than values at or above the LOQ.

ALS Enwrionmental certifies this analytical report is in compliance with the Hanford SOW, both
technically and for completeness. Release of the data contained in this report has been electronically
authorized by the following laboratory representative:

Rand Potter. Project Manager. ALS Environmental

Page 12 of 12 Wed, 08/03/16 813 AM IHREP-V123
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Quality Control Sample
Batch Report

ALS
Analysis Information
Workorder: 1620934
Limits: Histoncal/Performance Preparation; NA Analysis: NIOSH 1024
Basis: ALS Laboratory Group Batch: NA Batch: IFID/7635 (HBN 174018)
Prepared By: MNA Analyzed By: Fred Rejall
MB: 511195
Analyzed: 08/02/2016 00:00
Units: mofsample
Analyte Result MDL| RL
1.3-Buladiens ND MNA 0.00100
MB: 511198
Analyzed: 02/022016 0000
Units: mg/fsample
Analyte Result MDOL RL
1.3-Buladiens ND MA) 0.00100
MB: 511201
Analyzed: 08/02/2016 00.00
Units; mafsample
Analyte ‘Result MDL| RL|
1.3-Butadiens ND A, 0.00100

LCS: 511196 LCSD: 511197
Analyzed: 08/02/2016 00:00 Analyzed: 08/02/2016 00:00
Dilution: 1 Dilution: 1
Units: mg/sample Units: mg/sample
Analyte Result|  Target| %Rec| QCLimits Result| %Rec| RPD| QC Limits
12-Butadiene 0030s| 00308 o2 780| 1176]  oosos] ees| o03e2] oo 200
LCS: 511199 LCSD: 511200
Analyzed: 08/02/2016 00,00 Analyzed: 08/02/2016 00:00
Dilution: 1 Dilution: 1
Units: mg/sample Units: mg/sample
Analyte Result|  Target| %Rec| @cLimits Result| %Rec| RPD| QcLimits
1.3-Buladiens 00345]  00242] 101 780 1176 ooss1| 03| 172] o0 200
LCs: 511202 LCSD: 511203
Analyzed: 08/02/2016 00,00 Analyzed: 08/02/2016 0000
Dilution: 1 Dilution: 1
Units: mg/sample Units: mg/sample
Analyte Result|  Target| %Rec| QCLimits Result] %Rec| RPD| ac Limits
1.3-Butadiena 0.0347 00342 101 780[ 1176 o]  i01] o289 oof 200
Page 1 0f2 Weadnesday, August 03, 2018 QCsE V4
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Quality Control Sample

Batch Report
ALS
AAnalysis Information
Workorder: 1620934
Limits: Historical/Parformance Preparation: NA Analysis: NIOSH 1024
Basis: ALS Laboratory Group Batch: NA Batch: IFIDVTE3S (HBN: 174019)
Prepared By: MA Analyzed By: Fred Rejali

[ Analyst Peer Review
ISl Fred Rejali /Sf Thomas J. Mascian
08/03/2016 0457 08/03/2016 07:59
% - Analvle above reporting imit or outside of control limits RPD - Relatve % Difference (Spike f Spike Duplicate)
A - Sample result is greater than 4 times the spike added NO - Mot Detacted (U - Qualifier aiso flags analyte as not detected)
@ - Sample and Matrix Duplicate less than 5 times the reporting limit NA - Mot Applicable
QC results are not adjusted for moisture cormection, where applicable

@ - Result is above the calibration range

Page 2 of 2 Wednesday, August 03, 2016 QCs V4.1
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C.3.10 Pyridines

ANALYTICAL REPORT

Report Date: August 03, 2016

Robert (Buddy) Sosa Phone: (509) 373-1262
Washington River Protection So
PO Box 850, MSIN T8-02

Richland, WA 99352 E-mail: robert_w_sosa@rl.gov

20162147
Workorder:

Client Project ID: Washington River Protection

So
Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Analytical Results

Sample ID: S16T021785 Collected: 07/22/2016
Lab ID: 1620929001 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte [uglsample) Result (ma/m’) Result (ppm) RL (ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021786 Collected: 07/22/2016
Lab ID: 1620929002 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result {mg/m®) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021787 Collected: 07/22/2016
Lab ID: 1620929003 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {uglsample) Result (mg/m®) Result (ppm)  RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
ADDRESS 960 West LeVoy Drive, St Lake City, Utah, 84123 USA PHOME +1 301 288 7700 FAX +1 801 268 9992
ALS GROUP USA, CORP. An ALS Limited Com pany

www.alsglobal.com

MIOHT SOLUTIONS NIGHT FAamTrEr
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620929
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021788
Lab ID: 1620925004

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {ma/m’) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021789 Collected: 07/22/2016
Lab ID: 1620929005 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result (ma/m’} Result (ppm) RL {ug/sample)
Pyridine <0 50 NA NA 0.50
2 4-Dimethylpyridine <0 50 NA NA 0.50
Sample ID: S16T021790 Collected: 07/22/2016
Lab ID: 1620928006 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {uglsample} Result (mg/m’} Result {(ppm]  RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021791 Collected: 07/22/2016
Lab ID: 1620829007 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result {[mg/m’) Result (ppm) RL {ug/sample)
Pyridine <050 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50
Page 2 of 9 Wed, 08103116 1255 PM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620929
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021792
Lab ID: 1620925008

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod.

Media: S8KC 226-01, Charcoal Tube Analyzed: 08/02/2016

100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {mg/m’) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021793 Collected: 07/22/2016
Lab ID: 1620929009 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result (ma/m’} Result (ppm) RL (ug/sample)
Pyridine <0 50 NA NA 0.50
2 4-Dimethylpyridine <0 50 NA NA 0.50
Sample ID: S16T021794 Collected: 07/22/2016
Lab ID: 1620928010 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {uglsample} Result (mg/m’} Result{ppm]  RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021795 Collected: 07/22/2016
Lab ID: 1620829011 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m’) Result (ppm) RL {ug/sample)
Pyridine <050 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50

Page 3 of 9
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620929
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021796
Lab ID: 1620828012

Collected: 07/22/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {ma/m’) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 050
Sample ID: S16T021797 Collected: 07/22/2016
Lab ID: 1620825013 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result (ma/m’} Result (ppm) RL (ug/sample)
Pyridine <0 50 NA NA 0.50
2 4-Dimethylpyridine <0 50 NA NA 0.50
Sample ID: S16T021798 Collected: 07/23/2016
Lab ID: 1620928014 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ugisample} Result (mg/n?'} Result{ppm]  RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021799 Collected: 07/23/2016
Lab ID: 1620829015 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m’) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50
Page 4 of & Wed, 08103116 1255 PM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT
Workorder: | 34-1620929
Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: $16T021800
Lab ID: 1620929016

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod.

Media: S8KC 226-01, Charcoal Tube Analyzed: 08/02/2016

100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {ma/m®) Result (ppm) RL {ug/sample)
Pyridine =0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 050
Sample ID: S16T021801 Collected: 07/23/2016
Lab ID: 1620929017 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/02/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte [ug/sample) Result (ma/m’} Result {ppm) RL (ug/sample)
Pyridine <0 50 NA NA 0.50
2 4-Dimethylpyridine <0 50 NA NA 0.50
Sample ID: S16T021802 Collected: 07/23/2016
Lab ID: 1620928018 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ugisample} Result (mg/n') Result (ppm)  RL (ug/sample)
Pyridine =0.50 NA MNA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021803 Collected: 07/23/2016
Lab ID: 1620929019 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m’) Result (ppm) RL {ug/sample)
Pyridine <0.50 NA MNA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50
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Analytical Results

ANALYTICAL REPORT
Workorder:
Client Project ID: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: 8167021804
Lab 1D: 1620929020

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {mag/m’) Result (ppm) RL (ug/sample)
Pyridine <0.50 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 050
Sample ID: S16T021805 Collected: 07/23/2016
Lab ID: 1620929021 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ug/sample) Result (ma/m’} Result (ppm) RL {ug/sample)
Pyridine <0 50 NA NA 0.50
2 4-Dimethylpyridine <0 50 NA NA 0.50
Sample ID: S16T021806 Collected: 07/23/2016
Lab ID: 1620928022 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte {ugisample} Result (mg/m’} Result{ppm]  RL {ug/sample)
Pyridine <0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021807 Collected: 07/23/2016
Lab ID: 1620829023 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m’) Result (ppm) RL {ug/sample)
Pyridine <050 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50
Page 6 of 9 Wed, 08103116 1255 PM IHREP-V12 3
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Analytical Results

ANALYTICAL REPORT

Workorder: | 34-1620929
Client Project ID:; Washington River Protection

So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

Sample ID: S16T021808
Lab ID: 1620929024

Collected: 07/23/2016
Received: 07/27/2016

Method: NIOSH 1613 Mod.

Media: SKC 226-01, Charcoal Tube

Analyzed: 08/03/2016

100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {mg/m?) Result {ppm)  RL {ug/sample)}
Pyridine <0.50 NA NA 0.50
2 4-Dimelhylpyridine <0.50 NA NA 0.50
Sample ID: S16T021809 Collected: 07/23/2016
Lab ID: 1620929025 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m?) Result {ppm)  RL (ug/sample)
Pyridine <0.50 NA NA 0.50
24-Dimethylpyridine <0.50 NA NA 0.50
Sample ID: S16T021810 Collected: 07/23/2016
Lab ID: 1620920026 Received: 07/27/2016
Method: NIOSH 1613 Mod. Media: SKC 226-01, Charcoal Tube Analyzed: 08/03/2016
100/50mg
Sampling Parameter: Air Volume Not Provided
Result
Analyte (ug/sample) Result {[mg/m?) Result (ppm)  RL (ug/sample)
Pyridine =0.50 NA NA 0.50
2 4-Dimethylpyridine <0.50 NA NA 0.50
Comments

[ Quality Control: NIOSH 1613 Mod. - (HBN: 173960)

The referenced method has not been validated for 2 4-dimethylpyridine . Additionally, studies regarding media collection
efficiency, sample storage stability, analyte retention capability, and/or analyte desorption efficiency have not been performed.

LCSD 511002 fails RPD for 2 4-dimethylpyridine but passes percenl recovery.

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst Peer Review

NIOSH 1613 Mod.

1S/ Steven Yourstone
08/03/2016 10:04

fSf Thomas J. Masoian
08/03/2016 12:45
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ANALYTICAL REPORT

Workorder: | 34-1620929

Client Project ID:; Washington River Protection
So

Purchase Order: 55502 Rel9

Project Manager: Rand Potter

Lahoratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alsit.lab@ALSGlobal.com
Sall Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceplable condilion unless otherwise noted.
‘Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submilted. ALS is nol in a position o interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied lo all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate Waebsite
(Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 http: ffwww aclasscorp com
Utah (MELAC) DATAT http: health utah goviabllabimpf
Mevada uUTo0n003 hitp:findep nv_govibsdvlabservice htm
Oklahoma UTO0002 hitp: fiwww deq state ok us/CSDOnew!
Iowa 1A# 376 http: fiwww lowadnr govinsideDNR/RegulatoryWater aspx
Florida (THI) EBT1067 http: #fwww dep state fl usiabsbarsisasiqal
Texas (TNI) TA04704456-11-1  hitp-Hwww teeq texas govifieldigatab_accred_certif himi
Industrial Hyaiene AlHALAP, LLC (IS0 17025 and 101574 http: fwww aihaa ceraditediabs org

AlHA-LAP, LLC IHL APFELLAF)

Lead Testing

CPSC ACLASS (IS0 17025, CPSC) ADE-1420 http: fwww aclasscorp com
Soil, Dust, Paint Air AHALAP, LLC {150 17025, 101574 http:fwww aihaaccraditediabs org
AHA-LAP LLC ELLAP and
NLLAF)
Dietary Supplemants ACLASS (IS0 17025) ADE-1420 hitp: fwww aclasscorp.com
Definitions

LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of m ethod/media/instrument sensitivity.
LOQ = Limit of Quanlitation = RL = Reporting Limit, A verified value of method/mediafinstrument sensilivity.

ND = Not Delected, Testing result not detected above the LOD or LOQ.

NA = Not Applicable.

** No result could be reporled, see sample comments for details.

< This testing result is less than the numerical value.

() This testing result is between the LOD and LOQ and has higher analytical uncerainty than values at or above the LOQ.

Page §ofd Wed, 08/03/16 12:55 PM IHREP-V123
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ANALYTICAL REPORT

Woerkorder: | 34-1620929

Client Project 1D: Washington River Protection
So

Purchase Order: 55502 Rel9
Project Manager: Rand Potter

ALS Envrionmental certifies this analytical report is in compliance with the Hanford SOW, both
technically and for completeness. Release of the data contained in this report has been electronically
authorized by the following laboratory representative:

Rand Potter, Project Manager, ALS Environmental

Page 909 Wed, 08/03/16 12:55 PM IHREP-V12 3
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Quality Control Sample

Batch Report
ALS
Analysis Information
Workorder: 1620929
Limits: Historical/Parformance Preparation: NA Analysis: NIOSH 1612 Mod.
Basis: ALS Laboratory Group Batch: NA Batch: ISVO/3081 (HBN: 17 3960)
Prepared By, MA Analyzed By: Steven Yourstone
LMBE: 510997
Analyzed: 08/02/2016 12:20
Units: ug/sample
‘Analyte Result| moL| RL
Pyridine ND NA 0.500
2 A-Dimethylpyridine ND NA, 0.500
LMB: 511000
Analyzed; 08032016 02:41
Units: ua/sample
Analyte J Result MDL RL
Pyridine ND NA 0.500
2 4-Dimethylpyridine ND A 0.500

LCS: 510098 LCSD: 510999
Analyzed: 08/02/2016 1240 Analyzed: 08/02/2016 12559
Dilution: 1 Dilution: 1
Units: ug/sample Units: ugfsample
Analyte Resul|  Target| %Rec| QCLimits Resul| %Rec] RPD| @c Limits
Pyridine 154 200 771] 18] 1411 190 95| 208 00| 221
2,4-Dimethylpyndine 1.20 200l ses| si7| 1308 147 733]  204] o0 222
Les: 511001 LCSD: 511002
Analyzed: 08/02/2016 03:00 Analyzed: 08/03/2016 03-20
Dilution: 1 Dilution: 1
Units: ug/sample Units: ugisample
Analyte Result]  Target] %Rec| acLimits Resul %Rec| RPD| QcLimits
Pynding 185 200 925 618] 1411 214 w07 1ag] 0o 221
2 4-Dimsthylpyndine 114 200 s71] 517 1308 HEE T EE

The referenced method has not been validated for 2 4-dmethyipyndine. Additionally, studies regarding media collection eficiency, sample
storage stability, analyte retertion capability, andfor analye desomtion efficiency have not been performed

LCSD 511002 fails RPD for 2 4-dimethyipyndine but passes percent recaverny

_ Analyst

Review

15/ Steven Yourstone
08/03/2016 10:04

/S Thomas J. Mascian
08/03/2016 1245

* - Analvie sbove reporting imit or outside of control limits

RPD - Relatve % Oifference (Spke f Spike Duplicate)

A - Sample result s greater than 4 imes the spike added
@ - Sample and Matnx Duplicate less than 5 times the reporbing limit
@ - Result 15 above the calibration renge

ND - Mot Detacted (U - Qualifier also flags analvte as not detectad)
MA - Mot Apphcable

QC rasults are not adjusted for maisture cormection, whers applicable
Page 1 0f 1 Wednasday, August 03, 2018
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C.3.11 Nitrosamines

W607075, Page 1 of 17

':*3.“-\ R] LeeGroup, Inc. | Columbia Basin Analytical Laboratories
rf( _ ::1 R] LEE GROU P 2710 North 20th Avenue, Pasco WA 99301

Tel: (5009) 545-4989 | Fax: (509) 544-6010

Carl Howald IV 08/18/16
Washington River Protection Solutions, LLC Conltract No.: 55503 RS
P.O. Box 850 MSIN Hé-16

Richland, WA 949352

Project: Cartridge Evaluation

Subject: Nitrosamines Analysis Report, Group Number 20162148

Enclosed is the final report for group 20162148 number analyzed for Nilrosamines using NIOSH 2522-Modified. This
group number 20162148 has been assigned a Columbia Basin Analytical Laboratories login order number of W607075.
This report consists of a summary report of the samples, a laboratory report of each nitrosamine, a single quality
control report for the analysis batch, and a copy of the chain of custody.

General Set Comments

Columbia Basin Analytical Laboratories received 26 samples on 07 /26 /16 1o be lesled for Nitrosamines. The samples
were analyzed in accordance with NIOSH 2522-Maodified lor N-Nitrosodimethylamine, N-Nitrosomelhylethylamine,
N-Nitrosodiethylamine, N-Nitrosodi-n-propylamine, N-Nitrosodi-n-butylamine, N-Nilrosopiperidine,
N-Nilrosopyrrolidine.and N-Nitrosomorpholine. All results have been correcled for desorption elfficiency and
measurable levels in the blanks.

Positive Results

There were detectable nitrosamines concentrations above the reporting limit in the samples.

16-06172-11-A1 WeD7075-01 N-Nitrosodimethylamine 0.416 pg/ tube
16-06172-11-A1 We07075-01 N-Nitrosodi-n-butylamine 0.024 pg/tube
16-06172-11-A1 We07075-01 N-Nitrosodi-n-propylamine 0.052 g/ tube
16-06172-11-A1 We7075-01 N-Nitrosopyrrolidine 0,024 pg/ tube
16-06172-11-A1 We07075-01 N-Nitrosodimethylamine 0.043 pg/ tube
16-06172-11-H1 W607075-11 N-Nitrosodiethylamine 0,050 g/ tube
16-06172-11-H1 WeU7075-11 N-Nitrosodimethylamine 0.359 g/ tube
16-06172-11-H1 Wa07075-11 N-Nitrosodi-n-butylamine 0.031 pg/ lube
16-06172-11-H1 W607075-11 N-Nitrosopiperidine 0.039 pg/tube
16-06173-11-A1 We07075-14 N-Nitrosodiethylamine 0.069 pg/lube C
16-06172-11-A1 We07075-14 N-Nitrosodimethylamine 0.088 g/ tube
16-06172-11-A1 We07075-14 N-Nitrosomorphaline 0.046 g/ lube
16-06173-11-A1 W6(07075-14 N-Nitrosopiperidine 0.046 pg/ tube
16-06173-11-H1 W607075-24 N-Nitrosodiethylamine 0.047 g/ tube
16-06173-11-H1 Wea07075-24 N-Nitrosodimethylamine 0.372 pg/ tube
16-06173-11-H1 We07075-24 N-Nitrosomorpholine 0.052 pg/tube
16-06173-11-H1 W607075-24 N-Nitrosopiperidine 0.042 g/ tube

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4989

WWW.RJLEEGROUP,.COM
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16-06173-11-H1 We607075-24 N-Nitrosodimethylamine 0.017 pg/tube
16-06173-11-H1 W607075-24 N-Nitrosodi-n-propylamine 0.023 pg/tube

Recovery Failures in the ICV, CCV's, LCS, RL and MRL

There were no recovery failures in the: ICV, CCV, LCS, LCSD, There were recovery failures in the MRL.

RSD Failures in the LCS and LCSD's

There were no RSD failures between the laboratory control samples.

Measurable Blank Values

There were no measurable analytes in the blank samples.

Calibration Curves

The calibration curves for the Nitrosamines had an R-value that was 0.997 or better, over a range of 5.0 ng/mL to 200

ng/mL.

General Lab Comments

The results provided in this report relate only to the items tested. Samples were received in acceptable
conditions unless otherwise noted in the comments above. Samples have not been field blank corrected
unless otherwise noted in the general set comments above. This test report shall not be reproduced,

excepl in full, without written approval of Columbia Basin Analytical Laboratories,

I certify that this analytical report is in compliance with the Hanford SOW, both technically and for
completeness. Release of the data contained in this hard copy report has been authorized by the
Laboratory Director or a designee as verified by the following signature.

(,L(\\&’i‘f\}’\\_\)“(’%\“ - 08/17/16

Scientist IT DeNomy Dage

This report has been reviewed and approved by the following individual:

et CAJ-H.»-:. 08/18/16

Scientist | Fernanda Pincheira

If you have any questions, please feel free to contact DeNomy Dage al ddage@rjlg.com or at
509-545-4989.

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 508.545.4989

WWW.RJLEEGROUP.COM
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Carl Howald IV Laboratory Report RJ Lee Group No:  W607075

Solutions, LLC Air/Emissions on GC /TEA Analyzer Report Date:  08/18/16
Summary Table COC No.: 20162148

P.O. Box 850 MSIN Hé-16 Extraction Date:  §/5/2016

Richland, WA 99352

Client Project:

Cartridge Evaluation

1606172-11-A1 | SIGTO21811 | W00 07/22/16  08/05/16 N-Nitrosodimethylimine 0416 0014
/22716 08/08/16 N-Nittosodimethylamine 0043 0016
07/22/16  08/05/16 N-Nitresomethylethylamine <002 0022
07/22/16  08/08/16 N-Nitrasomethylethylamine <0021 0021
07/22/16 08705716 N-Nitrosodiethylimine 0z 0022
07/22/16  08/08/16 N-Nitrosodicthylamine <0020 0,020
07/22/16  08/05/16 N-Nitrosodi-n-propylamine 0052 0021

0742216 08/08/16 N-Nitrosadi-n-propylamine <0021 0021

Lo06I72-11-A2 | SI6TORE12 | WeOTOFS-02  OF/22/06  08/05/16 N-Nitrosodimetly Lunine <0014 0014

07/22/16  08/05/16 N-Nitrosomethylethylamine =0.022 00n
0772206 (8705716 N-Nitresodicthy lamine <0022 0022
072206 08/05/16 N-Nitrosodi-n-propylamine <0021 0021
07/22/06  08/05/16 N-Nitrosodi-n-butylamine <0022 [[XiF2]
OF/22f 06 08705716 N-Nitresapiperidine <0022 002
07/22/%  U8/05/16 N-Nitrosopyrolidine <0022 002
07/22/86  08/05/16 N-Nitrosomorpholine <0.022 002

Regwet Grutifiersc B = Amalyty detvcnd fu the avaiatod Mank

A = Target Awelyte madia broaktirougle strspoet, sev anialutical report o = Diedn tlast pycoeds e RS ovileria sad by U SOP

7= Analyle analyzed in @ ditution M Moldiug dms for proparabion o amdysts cacondad

& = Report concembnation mus sboow the fnstrumment celibration ramge L = Sample condfirm i roveipt out of complinnce iwfth method defined conditions

1 Araiyte detected below quarttilabion lirits, oomninstion i edinmatal 2 Resull ot of msethod <pesific acveptance QC fviferia

= Lilvary spoctruint malch, rsd >90% & RT motely $ = Spike Revooery oubside acoqpted nvooery limeits

K= BPD (nclatior peroestd differemos) oubsdde socrpiod reconry il £ = Not ELAF accredited analyic

1= Analyte arslyed for bt wot detevtad NI » Ko Etextal

WA = Not Applicable = Comfirmtion analyss wnavailadle

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4959

WWW.RJLEEGROUP.COM
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1606172-11-BLANK | S16T0215814 | WHOTOTS-04  07/22/86  08/05/16 N-Nitrosodimethylamine 0014

07/22/06 08705716 N-Nitrosemethylethyluming <002 002
07/22/16  U8/05/16 N-Nitrosodicthylimine 00 0022
072286 08/05/16 N-Nitrosodi-n-propylamine <021 0021
07206 08705716 N-Nitrosedinbutylamine <0022 002
02216 08705716 N-Nitresepiperidine 002 002
0742216 68705716 N-Nitrosopyreolidine <002 002

07/22/16  08/05/16 N-Nitrosomorpholine <0022 0022

US/0516  N-Nitrosodimethy lanine 0014

TEIT2-11-I0 | SI6TO21816 | Wel7OFS-06  07/22/16
07/22/16  08/05/16 NeNitrosomethy kethylamine <0022 0022
07 2206 0805716 N-Nitrosodiethy lanine <1022 [[Xira]
0772206 08705716 N-Nitresodi-n-propylamine <00 0o
072206 U8/05/16 N-Nitrosodi-n-butylamine <1022 0022
07/22/06  08/05/16 N-Nitrosopiperidine <0022 [1Xir2]
072206 O08/05/16 N-Nitresopyrrolidine <002 0022
07/22/06  08/05/16 N-Nitresomorphaline 0,022 002

Report Qualifiers: = Analyte detectad in Uhe associatad blark

A= Target Amalyle modis brosithrongh suspect, soe amalytical report = [t fhad cxcend dine RSD critenia 240 by the SO

D= Amlyfe gnaliyzad i i dillion H = Holding Fimes fir pregunation ar enalss e

E= Report Doyt culibration range L Sampete comcition af poveip ot of nompfi o aetinod defired condriions

T'= Analyte detected bvfoor g tiom i, it i estimated Q= Result ot of g Wi QC critevis

P Library spechrmm mitch, o >50% w BT malch § = Speke Revoovry outside socepivd revovery fimits

R = RPD (rclabioe periont differonces cubside acoqried secooerny lmits £ = Ned ELAP accoudited amalyte

L = Amalyte anafyzed for but mot defeotod NI¥ = Not Diected

N = Not Applicabie € = Confirmation amelysis unaneilehie

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4989
WWW RJLEEGROUP.COM
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| WHOTO73-08  07/22/86  08/05/16 N-Nitrosodimethylamine 0014

16-06172-11-EFF-BASE | SI6TO2818
07/22/16  08/05/16 N-Nitrosemethylathylaming <002 0022
/2106 08/05/16 N-Nitrosodicthylimine <002 0022
07/22/16  08/05/16 NeNitrosodin-propylamine <l 0021
07/22/16  08/05/16 N-Nitrosodin-butylaming <0022 002
07/22/06 08705716 N-Nitrasopiperidin <002 0022
07/22/16  G8/05/16 N-Nitrasopyreolidine <002 0.022

07/22/16  08/05/16 N-Nitrosomorpholine <0022 0022

US/0516  N-Nitrosodimethy lamine 0014

1606172-11-G1 | SI6TO2NED | Wel7OFs-10 07722/ 16

07/22/16  08/05/16 NeNitrosomethy kethylamine <0022 0022
07 22 06 O08/05716 N-Nitrosodiethy lamine <0022 [T 1ra]
7422/16  08/05/16 N-Nitresadi-n-propylamine <00 0o
072206 U8/05/16 N-Nitrosodi-n-butylamine <1022 002
07/22/06  08/05/16 N-Nitrosopiperidine <0022 002
WF/22f 06 0205716 N-Nitresopyrrolidine <002 002
072206 08/05/16 N-Nitresomarphaline <0022 002

Report Qualifiersc = Analyte detoohod fi the sssocisind blak

A = Targed Aualyte maliic broakthrosgh sicpot, s analydion report af = Dhhe tiat excreds the RSD aviterie st by e SOP

D = Analyle amslyzed in & dilution = Halding teecs for proparabion or arelyds cucondad

Ee Ry B o~ L= Sammple condilion ef eceipt et of complismee with mcthed defined condit

| = Aratyte detected beloar quanitation limits, comcontostion is extimuted 3= Resulf ot of method spev ific aveeplance O orileria

A Litvrary spoctesm match, vsdl =900 o KT smately S = Splke Revoivry subslde edvcplad rvooery laits

K = P etatioe et dilfenoned) otside acoaphed fevoe ey firits 7= Not ELAP weeredited analyte

U = Analie amalyerd for bat ot detectod ND= Nat Detavted

NIA = Net Applicable €= Confirmsation analysis unavatlable

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4989

WWW.RJLEEGROUP.COM
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07/22/16  08/08/16 N-Nitrosodi-n-butylamine oo 0021
07422716 08705716 N-Nitresodi-n-butylamine o031 002
07/22/16  U8/08/16 N-Nitrosapiperidine <0.020 0.020
07/22/06 08705716 N-Nitresopiperidine 039 0022
07/22/16  08/08/16 N-Nitrosopyrrolidine <0020 0.020
02216 08/05/16 N-Nitresepyrrolidine <002 002
02206 US/05/16 N-Nitrosomorpheline <002 002

072206 080816 N-Nitrosomorpholine <l 020 0020

V50516 N-Nitrosodimethy lanine ) 0014

1606172-11-IN-BASE | S16T021523 | WEORO7S-13 07/22/16

07/22/16  08/05/16 NeNitrosomethy kethylamine 4&22 0022
07 22 06 O08/05716 N-Nitrosodiethy lamine <0022 [1Tire)
07/22/16  08/05/16 N-Nitrosadi-n-propylamine <0.021 0021
072206 080516 N-Nitrosodi-n-butylamine <1022 002
07/22/06  08/05/16 N-Nitrosopiperidine <0022 002
W2/ 08705716 N-Nitrosopyrrolidine 022 002
07/22/16  08/05/16 N-Nitresomorphaling <0022 000

Ripoet Chuatifiers: B = Anafyie detvvtead in ihe associaod Mank

A= Targit Amityle siodia broslihivingh sseqiect, soe analybical feport = Dula ikl excends the BSE eriteris 08 by the SOP

I = Anmalyfe analyeod in a dilviion H = Holding fintes for prepusation or analysis exceeded

E = Report irationt tras aboew thy fo afid: range 1w Sample comiition af reveipt owd of complianee il meth! dofied conditions

1= Analite detectod betoss It ot b3 cdlfmated Q= Result it of methad spocific secaptanee QC errtevds

P o dibmiry spechome match, rd 25006 w 8T mafch §u Sprke Recovery outside sccepted revovery limils

R = RPD (relalioe perent differonce) outside acoqied soooerny Imits = Not ELAP acceeditod inslyfe

U= Amlyte anafyzed for bt mat dobached N3 = Not Ditected

NfA = Not Applicable € = Coufirmation amalyst ymaneilable

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4989
WWW.RJLEEGROUP.COM
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1606173-11-A2 | SISTONELS | WEOTO7S-15  0F/23/86 08405716 N-Nitresodimethylamine 0014

/2316 08/05/16 N-Nitrosemethylethylaming 02 0022
/2316 U8/05/16 N-Nitrosodicthylimine <002 0022
07/23/16  08/05/16 N-Nitresodin-propylamine el 0021
U7/23/16  08/05/16 N-Nitrosodin-butylaming <0022 002
U0 08705716 N-Nitrasopiperidin <002 0022
07/2%/16  G8/05/16 N-Nitrasopyreolidine <002 0.022

072506 08/05/16 N-Nitrosomorpholine <0022 001

U5/06,16  N-Nitrosodimethy lanine ) 0014

1606173-11-BLANK | S16T021827 | WeO7U7s-17 07423/ 16

07/23/16  08/06/16 NeNitrosomethy kethylamine <0.022 0022
07/23/16  08/06/16 N-Nitrosodiethy lamine <0022 [172]
742316 08/06716 N-Nitresadi-n-propylamine <0021 0o
O7/23/16  08/06/16 N-Nitresodi-n-butylamine <0022 0022
07/23/16  08/06/16 N-Nitrosopiperidine <0022 002
OF/23/16 0206716 N-Nitresopyrrolidine <0022 002
072306 08/06/16 N-Nitresomorpholine <0022 002

Raport Quafifiers: B Anafete detovtad in the sssociatod Mank

A= Target Amilyle piodla broalthoosrgh ssgpect, soe analybical report &= Pt that excecds the RSI eriteria st by fhe SOP

I = Anmalyfe analyeed in o dilviion H = Holding fintes for prepusation or analysis exceeded

E = Report rination s aboee the s afidy range Lw Sample comiition af reveipt owd of comyplianee sill meth! dofined conditions

I'= Asnalite deteetad befoss Haits, iy 4 dalfenatid Q = Result ut of mebad syvcific accopturee QC eriterde

P o bibmiry spechome match, d 25006 w T mafch §u Sprke Recovery outside sccrpted revovery limils

R = RPD (relalive perent diffronce) outside acoqied sooorry Imits 2w Not ELAP accevslited imalybe

U= Amstlyte analysad for bul nad deteetd NI = Nt Pterted

NiA = Not Applicable € = Confirmation arslys s yrereilable

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 504.545.4959
WWW RJLEEGROUP.COM
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16:06173-11-DI | S16TO21830 | WHOTO7S-19  07/23/86  08/06/16 N-Nitrosodimethylamine 0014

07/23/16 08706716 N-Nitrosomethy kethylamine =0.022 0022
W26 18/06716 N-Nittosodicthy Lumin: <0022 0oz
07/23/06  08/06/16 NeNitresodin-propylamine <021 0021
07/25/06  08/06/16 Nﬂwmlym <0022 002
U6 U8/06/16 N-Nitresopiperiding <002 002
07/2%/06  08/06/16 N-Nitrosopyreolidine <0022 002

07/23/16  08/06/16 N-Nitrosomorpholine <0022 0022

03706716 N-Nitrosodimethylamine ) 0025

16061731 1-EFF-BASE | SI6TO21832 | We7OFs-21 07/ 23/ 16

O7/23/16  08/06/16 NeNitrosomethy lethylamine «0,022 0022
07/23/16  08/06/16 NeNitrosodiethylimine <0022 0
72316 08/06716 N-Nitresadi-n-propylamine <00 0o
072506 08/06/16 N-Nitrosodi-n-butylamine <0021 0021
07/25/06  08/06/16 N-Nitrosopiperidine <0022 00z
OF/23/06  0%/06/16 N-Nitresopyrrolidine 0022 R
O7/2%/06  08/06/16 N-Nitresomorpholine <002 (1]

Ripoet Quafifiers: B Anafue detovtad in the sssociatod Mank

A= Target Asnalyte wiadis booekthrough sssqpect, soe analytical regurt = Data ihat exconds the RSD criteria st by e SO

I = Analyfe analyeod in a dilviion H = Helding fintes for prepsation or analysis exceeded

E = Repat rkration e aboew the i atidy range Lw Sample comdition af reveipt owd of complianee sith methad dofined conditions

1= Asnalite debetad befess Hasits, iy 4 filfenatid Q= Result aut of mebad syvcific accoptaree QC criterde

P o by spechomen match, nd 25006 w KT mafch §m Sprke Revovery outside sccopted revovery limils

R = RED (relatite pereont différonce) oubside aceeplesd svooery fomits 2w Nt ELAP acceeslited imelyle

U= Amlyte anafyzed for bt mad dobached N3 = Not Ditocted

NiA = Not Applicable € = Confirmation arslysis wmsereilahle

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4959
WWW RJLEEGROUP.COM
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| WHOT073-23  07/23/86  08/06/16 N-Nitrosodimethylamine 0025

16-06173-11-G1 | SI6TO218H
07/23/16 0806716 N-Nitrosemethylethylunine <0022 002
7723716 U8/06/16 N-Nitrosodicthylimine <002 0022
07/23/16  08/06/16 NeNitrosodian-propylamine <0021 0021
07/23/16  08/05/16 N-Nitrosodi-n-butylamine <0021 0021
U7/23/16  U8/06/16 N-Nitresepiperiding <0022 002
07/23/06  08/06/16 N-Nitrosopyreolidine <0022 002
07/23/16  08/06/16 N-Nitrosomorpholine <z 0021

08/08/16  N-Nitrosodi-n-butylamine 0021

07423/ 16
07/ 2506 08/06/16 NeNitrosodi-n-butylamine <0021 0021
07/25/06 080816 N-Nitrosopiperidine <1020 0.020
742316 08/06716 N-Nitresapiperidine M2 0o
O7/23/16  08/08/16 N-Nitrosopyrrolidine <0020 0020
07/25/06  08/06/16 N-Nitrosopyrrolidine <0.022 [1Xir2]
OF/23/06  0%/06/16 N-Nitresomorpholine o2 0021
O7/2%/06  08/08/16 N-Nitresomorpholine <0020 0020

Raport Quafifiers: B Anafee detovtad in the essociatod Mank

A= Targit Amityle siodla broslthivingh sseqiect, soe analybical report = Dua ibad excends the BSE eriteris st by the SOP

I = Anmalyfe analyeod in o dilvion H = Holding fintes for prepusation or analysis exceeded

E = Report niation toas aboew ti i arid range 1w Sample condition at reveipd owl of complianee srith mothod dofimed conditions

= Analite detoctnd efess Haits, iy i dilfenatid Q= Result aut of mebod syvcific accopturee QC criterds

P o Libmiry spechome match, nd 2506 w BT mafch §u Sprke Recovery outside sccopted revovery limils

R = RED (relatite pereont différonce) oubside aceeplesd rovooery fomits 2w Nt ELAP acceaslited imelyle

U= Amelyfe anafyzed for but mad dobached NI = Not Ditected

NiA = Not Applicable € = Canfirmation arslysis wmsereilahle

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 504.545.4959
WWW.RJLEEGROUP.COM

C.303



W607073, Page 10 of 17

( JRJ LEE GrouP

16-06173-11-IN-BASE | 516T021837 | WeoT073-26.  O7/23/16  08/06/16 N-Nitosodimethylamine <0025 0025
07/23/06  08/06/16 N-Nitrosomethy lkethylunine 0022 o022
0772316 08/06716 N-Nitrosodiethy Limise <0022 0022
OF/2%/06  DR/06/16 N-Nitresodi-n-propylamine <021 002
07/23/16  0R/06/16 N-Nitrsodi-n-butylamine <0021 0021
/2316 08/06/16 N-Nitresopiperiding 02 o022
07/25/06  08/06/16 N-Nitrosopyreolidine <0022 00z
072500 08/06/16 N-Nitrosomorpholine <021 0021

Raport Qualifiers: B Analgte debectid fu b sisocistod Mank

A = Target Analybe msdis breattirongh suspd, o anatybieal Fepost = Mt that exconds the RSP criteri sef by the SOP

D = Analyte snalyzad in a diliion 1w Heliding Hoes for peepasation or anelys s axvendnd

£ = Repont. pration wes abeoe the instr nEe L= Sangple eondilian ar iocapt ouit of complianee sl ssrthod definad conditions

r-a-m-“ fnd bt limits, is estimated Q s Resirll out of method spoific acoeptance QC oviteria

P = Library specieum smatel, rsd =30% w RT malch = Spibe Revoorry aubdde soorpled rocomery limite

R = RFD (relatioe pereent differenee) owtside acceptad revovery limifs &= Mot ELAP sedredital analyte

U= Amadyte inahrsad fin but not detooted NI¥ s Not Diioctod

/A = Not Applicable = Comfirmstion anatysis mmositeble

s

Scientist Il DeNomy Dage

Th fis i, o R Lav Group's curnond erms dite 1, incudiing o conrprinty s stavidand sderanty aid Hmibitton of labilify procésions. Mo
ﬂwﬂﬂ‘gw&ﬂﬂ‘ykmﬂdﬁﬂkwhanwmwmdwﬁmm{fmmhwﬂgnmmwmmuﬂw RJ Lev Growp
mmwmmpanmmmmMammmmmwwpmmmqmmummmmm
sivre pecriped i aw aneeplable comdit dnsce scith 150 17025 guideles, dnd holds limited sopes of accroditation urder ORELAP Lab Code 4081
AIHA-LAP, ucmm:mmmmussmwamzmmcmqumkmmmmmrawmmﬂmm
The vesunlts combard fn e repart rolite ol fo Bee it bostod or fo the sampls) as receroad b Mee fabonators, Ay seproddietios of s docmsent meest b i full for toc repont to
b rlid, Qrabity comirol dala f available upow rgrst,

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4959
WWW.RJLEEGROUP.COM
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Carl Howald IV Quality Control RJ Lee Group No.: W607075
Washington River Protection R = me::r r;::r xﬁgﬁz
Solutions, LLC COoC i\lw 20162148
P.O. Bax 850 MSIN Hé-16 Extracti Da B/5/2016
Richland, WA 99352 et

Client Project:

Cartridge Evaluation

N-Nitrosodiethylamine

08/05/16

N-Nitrosodiethylamine 08/08/16

08/06/16

08/05/16

08/08/16

08/06/16

08/05/16

=ML

N-Nitrosomethylethvla

08/08/16
08/0

(18/06/16

08/05/16

08/08/16

08/06/16

08/03/16
0 3

8/06/16
08/08/16

18/06/16

N-Nitrosodi-n-butylamine 08/05/16

N-Nitrosodi-n-butylamine 05/08/16

N- i 3

N-Nitrosodi-n-propylamine

o

621647 LCS2 08/06/16 0200 0195 097 0.201

0.120

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 504.545.4959

WWW.RJLEEGROUP.COM
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N-Nitrosomethylethylamine 0595-95-6 OS2

08/05/16 D200 0184 09

1

N-Nitrosomethylethylamine 10595956 LCS2 08/08/16 0200  019% 097 0.204 102 192

08/05/16
08/08/16

08/06/16

091

N-Nitrosopyrrolidine
A e

N-Nitrosodiethylamine

N-Nitrosodiethylamine

¥

N-Nitrosodimethylamine 08/06/16 0.80

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4959
WWW.RJLEEGROUP.COM
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| (3

08/05/16

N-Nitrosodi-n-butylamine

N-Nitrosodi-n-butylamine 08/08/16

N-Nitrosodi-n-propylamine

N-Nitrosomethylethylamine 08/05/16

N-Nitrosomethylethylamine 08/08/16

08/06/16

08/08/16

08/06/16 !
08/05/16
08/08/16
105;1
08/05/16
e
08/06/16

08/05/16

N-Nitrosopyrrolidine 08/08/16 0020

Columbia Basin Analytical Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | 509.545.4959
WWW.RJLEEGROUP.COM
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2 MRL 8/08/16 000 00

Repost Qualifiers:

A u Targrt Amslyte medis broskifrongh suspect, soe analyfical nepoet = Analyte detectad fn the associeind hlank

D = Analyte analyzed in @ oifulion if = Dt that exeevds the RED criterds st by tine SOF

E = Rieport concemivation wes aborw the iesdeurmen cofibnadion range i = Mobding lires for proparation or eslysds cvronded

|5 Analyte ditextrd Befes quantitation limits, i etimated 1. = Sample cowtibion af roveipt out of complines it method defined conditions
P = Library spevtrient malch, raf 290% w RT mateh Q= Restile eait of macthvod spevific averplance QO oriteris

Ro= RPD (eelative peroeat differonce) outside aonrplid recooery Fmits 5 = Spity Revoovry eufside soorpind ronoveny Nl

U Anslyte anafyzed for bt et defectod Z = No# ELAP acereditod analyte

NYA = Not Applicable NE¥= Nod Defovted

Scientist Il DeNomy Dage

These sesailtearre swbmittod persiiant fo RE Lov Gronp s eureent b awd conditions of sale, imcluding Mo company s slamdard warranty and Gmitation of Nabifity provicions, Mo
respansibility ar Nability s ebsicnsed for bhe mamaes in which e resubls ae acod ar fnterprotad. Males moltfiol in seiting b refurn e somples convrad by Beis rpart, BY Lee Growy
mﬂﬂmﬁrmhﬁumudq’mﬂmﬁphﬁdm A shippinig amd Rernaflireg for soill be wssessod for the return of any semples. ks othermrse noted, samples were
wevered in P womiibion, o epentles in avoondance il [0 17025 gridelires, and bolds mitve soopes of wev eeditation wadder ORELAP Lab Corfe 4081
AHA-LAP, LLC Lah TD 175656 EPA 1D WAOLISS ud WA DOE Lab D C859, This report meay mod bv sed b claie produict endonsement by any leboratory aecraditing sgecy, The
resulls cembained im Mofs reporf refabe only bo the s festod or bo ihe samplv's) s roceived by e Bebovatory, Ary reproduction of this dacamerd mrest be im full for e report fo be

Columbia Basin Arlalyh'cnl Laboratories | 2710 North 20th Avenue, Pasco WA 93301 | S50%,545.4959

WWW.RJLEEGROUP.COM
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Assembler C.0.C. No.
20162148
A CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page 1 of 3
uwm_%n.o_. M..nw_..%m%w_ﬁmh:mwaq Telephone Zo.w.__uumam- _.._m__,.__ﬂ.m..om FAX 172-1878
SAF No. Sample Onigin Purchase QOrderfCharge Code
H/A CRRTRIDGE EVALUATION 202003/C820
Project Tille Logbook/ Work Package No. lce Chest No. Temp.
CARTRIDGE EVALUATION N/R
Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.
CEAL
Prolocol Data Tumnaround Parts and Return No.
N/A 10 DAYS
Sample No. Lab ID ¥ Date Time | NoJ/Type Container Sample Analysis Preservative
5167021811 VA |1/22/16 Thermosorb-N Nitrosamines 16-08172-11-A1 Y _\ H/A
5167021812 VR |T/22/16 Thermosorb-H Mitrosamines 16-06172=11=a2 + v N/R
S16T021813 Vh |1/22/16 Thermosork-N Mitrosamines 16-06172-11-B1 Ve N/
5167021814 VA |1/22/16 Thermeosorh-N Nitrosamines 16-06172-11-BLANK e R/n
516T021815 VA |7/22/16 Thermosorb-N Nitrosamines 16-06172-11-C1 « N/R
516T021816 V& |7/22/16 Thermosorb-H Ritrosamines 16-06172-11-01 = N/A
516T021817 Va |7/22/16 Thermosorb=N Hitrosamines 16-06172-11-E1 4 P LI
S516T021218 VA |7/22/1% Thermosorb-N Nitrosamines 16-06172-11-EFF-BASE f\ N/B
S16T021819% VA |7/22/16 Thermosorh=-N Hitrosamines 16-08172=11-F1 \ L4
S16T021820 VA |7/22/16 Thermosorb-N Hitrosamines 16-06172-11-Gl /\ N/
POSSIBLE SAMPLE HAZARDS/REMARKS (List all known wastes) MSDS O Yes @ No SPECIAL INSTRUGTIONS Hold Time
Send Besults to Carl Howald IV & Greg Moorxe
Robert W Sosafrl.gov and Greg_5 Moorefrl.gov
see SOW Tor email -
COMTEACT 53503
BELEASE 5
Relinquished By Print Sign Date/Time Received By Print Sign Date/Time Matrix®
Segron Luoldew Mg U 2100 ©900| 2= ﬁfaﬁ%@ 1-2L-1 _OGee | =sai DL = Drum Liquids
Relinguished By Received - i Date/Time | SE = Sediment T = Tissue
A ROUP \ \ S0 = Solid Wl = Wipe
£ / .RICE RJLEE BROUP 7/20/)1 11:5) =Shdie L = liqud
Relinquished By RE By DatelTime | w = water V = Vegetation
o =0 VA = Vapor
Relinquished Date/Time | Received B Dalermime | = AIf X = Other
2 4 DS = Drum Solids
FIAAL SAMPLE Disposal Method (e.g.. Return to customer, per |ab procedure, used in process) Disposed By Date/Time
DISPOSITION

oss|it 122271

All samples containing hazardous malerials shall be picked up by requestor and retumed to parent conlainer or site of origin.

A-B003-962 (03/05)
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Assembler o,o.n,zm_o —
3 16214
s CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
I_I Page 2 o 3
.NN_WQQ mpo%.“s_mwxﬂwuucmws_. Telephone No.,_. .o, Im_?.._.auou FAX oo 1578
SAF No. Sample Qngin Purchase Order/Charge Code
/A CARTRIDGE EVALUATION 202003/CB20
Project Tille Logbook/ Work Package No. lce Chest No. Temp.
CARTRIDGE EVALUATION N A
%zu.:_mvmn To (Lab) Method of Shipment Bill of Lading/Air Bill No.
Protocal Data Turnaround Parts and Return No.
HfA 10 DRYS
Sample No. Lab ID . Date Time | NoJ/Type Container Sample Analysis Preservative
S16T021821 VA |7/22/16 Thermosorb-H Mitrosamines 16-08172-11-H1 v H/R
5167021822 VA |7/22/18 Thermosorb=" Hitrosamines 16-06172-11-H2 ] - N/A
$167T021823 YA |T/22/16 Thermesorb-N Hitrosamines 16-06172-11-IN-BASE v N/A
S16T02L824 VA |T/23716 Thermosorb=N Nitrosamines 16-08173=11~A1 7 o H/n
5167021825 VA |T/23/16 Thermosorb-N Nitrosamines 16-06173-11-a2 * N/A
S16T021826 VA |T/23/1¢ Thermosorb-N Hitresamines 16-06173-11-B1 . ~ H/A
516T021827 wa |7/23/16 Thermosorb-N Witrosamines 16-06173-11-BLANK ¥ H/n
S16T0Z21829 A |T/23/16 Thermosorb—-H Nitrosamines 16-06173-11-¢1 * 7 H/A
S167T021830 vA |7/23/16 Thermosorb-H Nitrosamines 16-06173-11-01 < N/A
5167021831 VA |T/23/16 Thermosorb-N Nitrosamines 16-06173-11-El 4L Ve L
POSSIBLE SAMPLE HAZARDS/REMARKS (List all known wasles) MSDS o Yes @ No SPECIAL INSTRUCTIONS Hold Time
Send Results to Carl Howald IV & Greg Moore
Robert W Sosafrl.gov and Greg S Moorefrl.gov
see SOW Tor email -
CONTRACT 55503
RELEASE 5
Relinquished By Print Sign Date/ Time Received By Print Date/Time Matrix®
g Lol e~ EE 9201t AP\ Le Lo C €©%o¢  |S = sl DL = Drum Liquids
Received B Date/Time | SE = Sediment T = Tissue
SO = Sclid Wl = Wipe
% w.n_nm R)LEE GROUP Q\N«\\\m\ 50 s = swsge L = Liqud
Relinquished eceived By ’ Date/Time |\ = Water V = Vegetation
o =0 VA = Vapor
; : - : A = Air X = Other
Relinquished Date/Time Received Date/Time
¥ = By DS = Drum Solids
AL SAMPLE Disposal Method (&.0., RElm 10 CUSIoMer, per 1ab procedure, Used In Process) Disposed mq Date/Time
DISPOSITION A fl\ bma (sliv 12127

All samples containing hazardous materials shall be picked up by requestor and returned o parent container or site of origin.

A-£003-962 (03/05)
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Assembler c.o.C, Zm.o ——
o CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page 3 o 3
h 1
.m“_.._umﬂo“ nﬂrﬂ:rs_woﬁo_mvumw_oﬂ Telephone Zodquumwmp _,____m_z.h.mugm FAX 501878
SAF No. Sample Origin Purchase Order/Charge Code
H/a CARTRIDGE EVALURTION 202003/C820
Project Title Legbook/ Work Package No, Iee Chest No. Temp.
CARTRIDGE EVALUATION NiR
nw.ﬂ.uﬁma To (Lab) Method of Shipment Bill of Lading/Air Bill No.
Protocal Data Turnaround Parts and Return No.
N/R 10 DAYS
Sample No, LabID . Date Time | MNoJType Container Sample Analysis Preservalive
S16T021832 VA |7/23/16 Thermosorb-N Hitrosamines 16-06173-11-EFF-PASE 2 4 LFE
S16T021833 VA |7/23/16 Thermosorb-§ Hitresamines 16-08173-11-F1 v N/A
S16T021834 VA |7/23/16 Thermasorb=N Nitresamines 16-06173=-11-G1 ! e N/A
S16T0OZ21835 VA |7/23/16 Thermosorb-N Witrosamines 16-06173-11-H1 A3 — /A
S516T021836 VA |T/23/16 Thermosorb-N Nitrosamines Lé-06173-11-H2 y N/
S1éTO21837 WA |7/22/16 Thermosorb-N Nitresamines 16-06173-11-IN-BASE , o’ H/A
POSSIBLE SAMPLE HAZARDS/REMARKS (List all known wastes) MSDS O Yes @ No SPECIAL INSTRUCTIONS Hold Time
Send Results to Carl Howald IV & Greg Moore
Robert W Sosa@rl.gov and Greg § Moorefrl.gov
see SOW Tor email -
CONTRACT 55503
RELEASE 5
Relinquished By Print Sign Dalerlime | Received By Matrix®
o Llholffor A« ULIL 7200 0%20| Re 4 oo X § =Sol DL = DrumLiquids
Relinquished By Date/Time Received — = Date/Time SE = Sediment T = Tissue
S0 = Solid Wl = Wipe
0LS %W« =T 2rlle (15O 1.RICE RJLEESROVP2/ 20 /1L na 0 : Sdge L = Liquid
Relinquished Lo Y Qu\ Date/Time ived N DatefTime W = Water V = Vegetation
o =0i WA = Vapor
ey A = Air X = Other
Relinquished DaltesTime Received B Date/Time ”
quished By ¥ DS = Drum Solids
Isposal Method (e.9., Return to customer, per lab procedure, used in process i B
FIAL SAFLE PO {e.g. pel [ P ) Disposed By DatefTime
DISPOSITION \%ﬂ“&%\.

opltsle 20

All samples containing hazardous materials shall be picked up by requestor and relurmed to parent container or site of origin.

A-G003-962 (03/05)

C.311
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Appendix D

Data Reduction Steps

1. Only chemicals in the current Chemicals Of Potential Concern (COPC) list were included in the
calculated data. Nitrous oxide and methanol were not measured in the study. Any other missing
COPCs were analyzed as “Tentatively Identified Compounds.”

2. The COPCs are ranked in the order of their COPC number. Within the data section for each COPC,
data are ranked in the order of survey (1 and 2). Within every survey, data are ranked in the order of
inlet and outlet and following the time sequence.

3. Except for mercury, COPC concentrations were converted into parts per million using their molecular
weights and corresponding flow rates after volume correction’ as shown in the following equation:

r
C =2445——
MV

where C is the concentration of COPC in ppmv; r is the analytical result with units of ug/sample

(if the analytical result unit is expressed in mg/sample, the value of C needs to be multiplied by
1000; if the analytical result unit is in ng/sample the value of C needs to be divided by 1000); V is the
collected volume in 2 hours expressed in liters; M is the molecular weight of COPC with unit of
g/mol. When the ratio between concentration and the corresponding OEL is larger than 10%, the
fraction is shown in red.

4. The reported volume measurements in Appendix C were made via DryCal devices placed
downstream of each sample media tube. This allowed for precise volume measurements through each
of the tubes. However, to perform the concentration conversion to ppm, the “actual” volumetric
values required conversion to standard temperature and pressure conditions.

Ideal gas behavior was assumed for these volume corrections and standard temperatures and pressures
were assumed to be 298 K (Tstandard) and 760 Torr (Pswandard), respectively. For temperatures, the
reported upstream temperatures for each time period were used (Tupstream, in Kelvin), and the
temperature correction factor (i.e. the factor multiplied by each reported volume) was simply

Tstandard/ Tu pstream-

For the pressure corrections, additional pressure drop information was gathered so that the pressure at
the point of the DryCal device could be calculated. Each time step had reported upstream pressures
(Pupstream, OF upstream of the respirator cartridges). Therefore, pressure drop measurements across the
respirator cartridge and each sample media tube were performed offline to gather the additional
information necessary for the correction.

The average reported pressure drop reading for the respirator cartridge (Pcaridge) tested was
3.2 inches of water column (WC). The pressure drop measurements across the individual sample
tubes are shown in the table below (all in inches of WC).

The average pressure drops were then used in a pressure correction factor for the reported
volumes. Note that all pressure values were first converted to units of Torr. For measurements
made at the inlet of the respirator cartridge the pressure correction factor is (Pupstream — Ptube) + Pstandard-

17 Based on the standard temperature and pressure condition of P = 101325 Pa, R = 8.314 J/(mol.K), and
T =298.15 K.

D.1



For measurements made at the outlet of the respirator cartridge the pressure correction factor is
(Pupstream - Pcanridge - Ptube) - Pstandard-

Tube First Measure (inches of Second Measure (inches of  Average of Both Measurements
Location ~ WC, tube on cartridge inlet W(C, tube on cartridge (Ptube, inches of WC)
side) outlet side)
A 5.0 12.4 8.7
B 6.9 7.2 7.1
C 2.3 2.5 2.4
D 0.8 0.8 0.8
E 1.9 2.1 2.0
F 38 6.8 53
G 1.6 1.7 1.7
H 7.7 6.5 7.1
| 5.2 4.0 4.6
J 15.9 16.3 16.1
K 10.1 9.7 9.9

An example of calculating the correction factors is as follows. For a given time period assume that
the reported upstream pressure (Pupstream) Was 734 Torr and the corresponding temperature (Tupstream)
was 85.9F (or 302.9K). Here, for tube location ‘A’ and upstream of the respirator cartridge, the
corresponding temperature correction factor would be 0.984 and the pressure correction factor for the
respirator cartridge outlet is 0.944. When multiplied, these two factors equal 0.929 which would be
the overall correction to the reported volume measurement.

5. The analytical detection limit (DL)—or reporting limit in some cases—for every COPC was obtained
from the raw analytical data. Here, the average flow rate was used to calculate the approximate
analytical detection limit as the percentage of the OEL for each COPC. Because the flow rates vary,
the calculated concentrations were different for each point, even though some of the results are less
than the DL in the original reading. The last column in the tables below indicate if the original
readings were less than the DL or not.

1. For ammonia and mercury, only the results obtained from using method of total vapor of
ammonia and mercury were used.

2. For furan, results from furan tube instead of Carbotrap 300 TDU were used. For acetonitrile,
results from the Carbotrap 300 TDU tube were used.

3. For N-Nitrosdiemethylamine (NDMA) and other nitrosamines, data values above analytical DLs
for the same time and position were added together because the original sample was diluted into
three samples for measurement. This same rule applies to 1, 3-Butadiene. The results in the plots
and tables reflect the results.

The following tables show the calculated concentrations for each of the COPC measurements conducted
in this study. Red highlighted values reflect measurements that were above 10% of the respective OEL
values. COPCs with these highlights are plotted and shown in Section 5.0. Orange highlighted values
reflect measurements in the 2 to 10% (of OEL) range. COPCs with these highlights (only) are plotted and
shown in Appendix E.

The position numbers that start with 6172 are for the SCOTT 7422-SD1 model of cartridge and the
position numbers that start with 6173 are for the SCOTT 7422-SC1 model of cartridge.
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Measurement Approx. DL

COPC# Analyte End Time (h})  Position Conc. (ppm) QEL (ppm) Fraction of OEL <DL7 (%OEL
1 Ammonia 2 6172-A1 121 2.50E+01 a484% 2.55%
1 Ammonia 16 6172-H1 121 2.50E+01 484% 2.55%
1 Ammonia 2 6172-A2 0.62 2.50E+01 2.48% YES 2.55%
1 Ammonia 4 6172-B1 76 2.50E+01 30.3% 2.55%
1 Ammonia [ 6172-C1 63 2.50E+01 253% 2.55%
1 Ammonia & 6172-D1 11 2.50E+01 43.7% 2.55%
1 Ammonia 10 6172-E1 72 2.50E+01 289% 2.55%
1 Ammonia 12 6172-F1 a7 2.50E+01 348% 2.55%
1 Ammonia 14 6172-G1 18 2.50E+01 72.4% 2.55%
1 Ammonia 16 6172-H2 0.61 2.50E+01 2.44% YES 2.55%
1 Ammaonia 2 6173-Al 111 2.50E+01 a442% 2.55%
1 Ammonia 16 6173-H1 48 2.50E+01 192% 2.55%
1 Ammonia 2 6173-A2 0.62 2.50E+01 YES 2.55%
1 Ammonia 4 6173-B1 0.64 2.50E+01 YES 2.55%
1 Ammonia B 6173-C1 0.64 2.50E+01 YES 2.55%
1 Ammonia & 6173-D1 2.0 2.50E+01 2.55%
1 Ammenia 10 6173-E1 3.4 2.50E+01 2.55%
1 Ammonia 12 6173-F1 0.64 2.50E+01 YES 2.55%
1 Ammonia 14 6173-G1 78 2.50E+01 2.55%
1 Ammonia 16 6173-H2 51 2.50E+01 2.55%
3 Mercury 2 6172-A1 0.0009 3.00E-03 31.5% 7.38%
3 Mercury 16 6172-H1 0.0009 3.00E-03 29.6% 7.38%
3 Mercury 2 6172-A2 0.0002 3.00E-03 7.11% YES 7.38%
3 Mercury 4 6172-B1 0.0002 3.00E-03 YES 7.38%
3 Mercury 6 6172-C1 0.0002 3.00E-03 YES 7.38%
3 Mercury & 6172-D1 0.0002 3.00E-03 YES 7.38%
3 Mercury 10 6172-E1 0.0002 3.00E-03 YES 7.38%
3 Mercury 12 6172-F1 0.0002 3.00E-03 YES 7.38%
3 Mercury 14 6172-G1 0.0002 3.00E-03 YES 7.38%
3 Mercury 16 6172-H2 0.0002 3.00E-03 YES 7.38%
3 Mercury 2 6173-Al 0.0010 3.00E-03 7.38%
3 Mercury 16 6173-H1 0.001 3.00E-03 7.38%
3 Mercury 2 6173-A2 0.0002 3.00E-03 YES 7.38%
3 Mercury 4 6173-B1 0.0002 3.00E-03 YES 7.38%
3 Mercury 6 6173-C1 0.0002 3.00E-03 YES 7.38%
3 Mercury & 6173-D1 0.0002 3.00E-03 YES 7.38%
3 Mercury 10 6173-E1 0.0002 3.00E-03 YES 7.38%
3 Mercury 12 6173-F1 0.0002 3.00E-03 YES 7.38%
3 Mercury 14 6173-G1 0.0002 3.00E-03 YES 7.38%
3 Mercury 16 6173-H2 0.0002 3.00E-03 YES 7.38%
4 1,2-Butadiene 2 6172-Al 0.019 1.00E+00 1.95% YES 2.44%
4 1,3-Butadiene 16 6172-H1 0.020 1.00E+00 1.97% YES 2.44%
4 1,3-Butadiene 2 6172-A2 0.020 1.00E+00 1.98% YES 2.44%
4 1,3-Butadiene 4 6172-B1 0.024 1.00E+00 2.44% 2.44%
4 1,3-Butadiens 6 6172-C1 0.019 1.00E+00 1.94% 2.44%
4 1,3-Butadiens & 6172-D1 0.024 1.00E+00 2.38% 2.44%
4 1,3-Butadiene 10 6172-E1 0.020 1.00E+00 1.97% YES 2.44%
4 1,3-Butadiene 12 6172-F1 0.020 1.00E+00 1.99% YES 2.44%
4 1,3-Butadiene 14 6172-G1 0.020 1.00E+00 1.96% YES 2.44%
4 1,3-Butadiene 16 6172-H2 0.019 1.00E+00 1.94% YES 2.44%
4 1,2-Butadiene 2 6173-Al 0.020 1.00E+00 1.98% YES 2.64%
4 1,2-Butadiene 16 6173-H1 0.020 1.00E+00 1.97% YES 2.64%
4 1,3-Butadiene 2 6173-A2 0.026 1.00E+00 YES 2.64%
4 1,3-Butadiene 4 6173-B1 0.020 1.00E+00 YES 2.64%
4 1,2-Butadiene & 6173-C1 0.020 1.00E+00 YES 2.64%
4 1,3-Butadiene &8 6173-D1 0.020 1.00E+00 YES 2.64%
4 1,3-Butadiene 10 6173-E1 0.020 1.00E+00 YES 2.64%
4 1,3-Butadiene 12 6173-F1 0.020 1.00E+00 YES 2.64%
4 1,3-Butadiene 14 6173-G1 0.020 1.00E+00 YES 2.64%
4 1,3-Butadiene 16 6173-H2 0.020 1.00E+00 YES 2.64%
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Measurement Approx. DL

COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DlL7 (%OEL)
5 Benzene 2 6172-A1 0.0007 5.00E-01 0.133% 0.03%
5 Benzene 16 6172-H1 0.0006 5.00E-01 0.122% 0.03%
5 Benzene 2 6172-A2 0.0001 5.00E-01 0.026% YES 0.03%
5 Benzene 4 6172-B1 0.0002 5.00E-01 0.020% 0.03%
5 Benzene B 6172-C1 0.0002 5.00E-01 0.021% 0.03%
5 Benzene & 6172-D1 0.0002 5.00E-01 0.031% 0.03%
5 Benzene 10 6172-E1 0.0001 5.00E-01 0.028% 0.03%
5 Benzene 12 6172-F1 0.0001 5.00E-01 0.026% 0.03%
5 Benzene 14 6172-G1 0.0001 5.00E-01 0.025% 0.03%
5 Benzene 16 6172-H2 0.0001 5.00E-01 0.030% 0.03%
5 Benzene 2 6173-Al 5.00E-01 0.03%
5 Benzene 16 6173-H1 0.0005 5.00E-01 0.108% 0.03%
5 Benzene 2 6173-A2 5.00E-01 0.03%
5 Benzene 4 6173-B1 0.0001 5.00E-01 0.021% YES 0.03%
5 Benzene B 6173-C1 0.0001 5.00E-01 0.021% YES 0.03%
5 Benzene 2 6173-D1 0.0001 5.00E-01 0.021% YES 0.03%
5 Benzene 10 6173-E1 0.0001 5.00E-01 0.024% 0.03%
5 Benzene 12 6173-F1 0.0001 5.00E-01 0.025% 0.03%
5 Benzene 14 6173-G1 0.0001 5.00E-01 0.022% 0.03%
5 Benzene 16 6173-H2 0.0001 5.00E-01 0.020% YES 0.03%
3] Biphenyl 2 6172-A1 0.0002 2.00E-01 0.087% YES 0.29%
& Biphenyl 16 6172-H1 0.0002 2.00E-01 0.085% YES 0.29%
6 Biphenyl 2 6172-A2 0.0002 2.00E-01 0.080% YES 0.29%
6 Biphenyl 4 6172-B1 0.0002 2.00E-01 0.084% YES 0.29%
6 Biphenyl [ 6172-C1 0.0002 2.00E-01 0.081% YES 0.29%
3] Biphenyl 2 6172-D1 0.0002 2.00E-01 0.083% YES 0.29%
6 Biphenyl 10 6172-E1 0.0002 2.00E-01 0.086% YES 0.29%
6 Biphenyl 12 6172-F1 0.0002 2.00E-01 0.084% YES 0.29%
b Biphenyl 14 6172-G1 0.0002 2.00E-01 0.085% YES 0.29%
3] Biphenyl 16 6172-H2 0.0002 2.00E-01 0.083% YES 0.29%
3] Biphenyl 2 6173-Al 0.0003 2.00E-01 0.151% YES 0.29%
3] Biphenyl 16 6173-H1 0.0006 2.00E-01 0.287% YES 0.29%
6 Biphenyl 2 6173-A2 0.0002 2.00E-01 0.092% YES 0.29%
6 Biphenyl 4 6173-B1 0.0002 2.00E-01 0.091% YES 0.29%
3] Biphenyl 3 6173-C1 0.0002 2.00E-01 0.087% YES 0.29%
6 Biphenyl 8 6173-D1 0.0002 2.00E-01 0.090% YES 0.29%
B Biphenyl 10 6173-E1 0.0002 2.00E-01 0.088% YES 0.29%
3] Biphenyl 12 6173-F1 0.0002 2.00E-01 0.086% YES 0.29%
6 Biphenyl 14 6173-G1 2.00E-01 0.29%
6 Biphenyl 16 6173-H2 0.0004 2.00E-01 0.179% YES 0.29%
7 1-Butanol 2 6172-Al 0.026 2.00E+01 0.129% 0.004%
7 1-Butanol 16 6172-H1 0.025 2.00E+01 0.123% 0.004%
7 1-Butanol 2 6172-A2 0.0007 2.00E+01 0.003% 0.004%
7 1-Butanol 4 6172-B1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol B 6172-C1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 2 6172-D1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 10 6172-E1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 12 6172-F1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 14 6172-G1 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 16 6172-H2 0.0004 2.00E+01 0.002% YES 0.004%
7 1-Butanol 2 6173-Al 2 00E+01 0.004%
7 1-Butanol 16 6173-H1 0.020 2.00E+01 0.098% 0.004%
7 1-Butanol 2 6173-A2 2.00E+01 0.004%
7 1-Butancl 4 6173-B1 0.0008 2. 00E+01 0.004% YES 0.004%
7 1-Butancl ] 6173-C1 0.0008 2_.00E+01 0.004% YES 0.004%
7 1-Butanol 2 6173-D1 0.0008 2.00E+01 0.004% YES 0.004%
7 1-Butanol 10 6173-E1 0.0008 2.00E+01 0.004% YES 0.004%
7 1-Butanol 12 6173-F1 0.0008 2.00E+01 0.004% YES 0.004%
7 1-Butanol 14 6173-G1 0.0008 2.00E+01 0.004% YES 0.004%
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Measurement Approx. DL

COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DlL7 (%OEL)
7 1-Butanol 16 6173-H2 0.0008 2.00E+01 0.004% YES 0.004%
9 2-Hexanone 2 6172-Al 0.0010 5.00E+00 0.020% 0.016%
9 2-Hexanone 16 6172-H1 0.0007 5.00E+00 0.015% YES 0.016%
9 2-Hexanone 2 6172-A2 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 4 6172-B1 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone & 6172-C1 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 2 6172-D1 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 10 6172-E1 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 12 6172-F1 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 14 6172-G1 0.0002 5.00E+00 0.003% 0.016%
9 2-Hexanone 16 6172-H2 0.0002 5.00E+00 0.003% YES 0.016%
9 2-Hexanone 2 6173-Al 5.00E+00 0.016%
9 2-Hexanone 16 6173-H1 0.0008 5.00E+00 0.016% YES 0.016%
9 2-Hexanone 2 6173-A2 5.00E+00 0.016%
9 2-Hexanone 4 6173-B1 0.0001 5.00E+00 0.002% 0.016%
9 2-Hexanone B 6173-C1 0.0001 5.00E+00 0.002% YES 0.016%
9 2-Hexanone 8 6173-D1 0.0001 5.00E+00 0.002% YES 0.016%
9 2-Hexanone 10 6173-E1 0.0001 5.00E+00 0.002% YES 0.016%
9 2-Hexanone 12 6173-F1 0.0001 5.00E+00 0.002% YES 0.016%
9 2-Hexanone 14 6173-G1 0.0001 5.00E+00 0.002% 0.016%
9 2-Hexanone 16 6173-H2 0.0001 5.00E+00 0.002% YES 0.016%
id 4-Methyl-2-hexanone 2 6172-A1 0.0001 5.00E-01 0.028% YES 0.033%
11  4-Methyl-2-hexanone 16 6172-H1 0.0002 5.00E-01 0.033% YES 0.033%
11  4-Methyl-2-hexanone 2 6172-A2 0.0002 5.00E-01 0.031% YES 0.033%
11 4-Methyl-2-hexanone 4 6172-B1 0.0002 5.00E-01 0.032% YES 0.033%
11  4-Methyl-2-hexanone B 6172-C1 0.0001 5.00E-01 0.029% YES 0.023%
11 4-Methyl-2-hexancne 8 6172-D1 0.0002 5.00E-01 0.030% YES 0.033%
11 4-Methyl-2-hexancne 10 6172-E1 0.0001 5.00E-01 0.030% YES 0.033%
11  4-Methyl-2-hexanone 12 6172-F1 0.0001 5.00E-01 0.029% YES 0.023%
11  4-Methyl-2-hexanone 14 6172-G1 0.0001 5.00E-01 0.029% YES 0.033%
11  4-Methyl-2-hexanone 16 6172-H2 0.0001 5.00E-01 0.029% YES 0.023%
11  4-Methyl-2-hexanone 2 6173-Al 5.00E-01 0.023%
11 4-Methyl-2-hexanone 16 6173-H1 0.0001 5.00E-01 0.015% YES 0.033%
i 4-Methyl-2-hexanone 2 6173-A2 5.00E-01 0.033%
11  4-Methyl-2-hexanone 4 6173-B1 0.0001 5.00E-01 0.015% YES 0.033%
11 4-Methyl-2-hexanone [ 6173-C1 0.0001 5.00E-01 0.015% YES 0.033%
11 4-Methyl-2-hexanone & 6173-D1 0.0001 5.00E-01 0.015% YES 0.033%
11 4-Methyl-2-hexanone 10 6173-E1 0.0001 5.00E-01 0.015% YES 0.033%
11  4-Methyl-2-hexanone 12 6173-F1 0.0001 5.00E-01 0.015% YES 0.033%
11  4-Methyl-2-hexanone 14 6173-G1 0.0001 5.00E-01 0.015% YES 0.033%
11 4-Methyl-2-hexanone 16 6173-H2 0.0001 5.00E-01 0.015% YES 0.033%
13 3-Buten-2-one 2 6172-Al 0.0006 2.00E-01 0.291% 0.093%
13 3-Buten-2-one 16 6172-H1 0.0008 2.00E-01 0.380% 0.093%
13 3-Buten-2-one 2 6172-A2 0.0002 2.00E-01 0.093% YES 0.093%
13 3-Buten-2-one 4 6172-B1 0.0002 2.00E-01 0.114% 0.093%
13 3-Buten-2-one B 6172-C1 0.0002 2.00E-01 0.087% YES 0.093%
13 3-Buten-2-one & 6172-D1 0.0006 2.00E-01 0.285% 0.093%
13 3-Buten-2-one 10 6172-E1 0.0002 2.00E-01 0.088% YES 0.093%
13 3-Buten-2-one 12 6172-F1 0.0012 2.00E-01 0.594% 0.093%
13 3-Buten-2-one 14 6172-G1 0.0002 2.00E-01 0.087% YES 0.093%
13 3-Buten-2-one 16 6172-H2 0.0013 2.00E-01 0.644% 0.093%
13 3-Buten-2-one 2 6173-Al1 2.00E-01 0.093%
13 3-Buten-2-one 16 6173-H1 0.0006 2.00E-01 0.311% 0.093%
13 3-Buten-2-one 2 6173-A2 2.00E-01 0.093%
13 3-Buten-2-one 4 6173-B1 0.0002 2.00E-01 0.082% YES 0.093%
13 3-Buten-Z-one B 6173-C1 0.0002 2.00E-01 0.082% YES 0.093%
13 3-Buten-2-one 2 6173-D1 0.0002 2.00E-01 0.082% YES 0.093%
13 3-Buten-2-one 10 6173-E1 0.0002 2.00E-01 0.081% YES 0.093%
13 3-Buten-2-one 12 6173-F1 0.0002 2.00E-01 0.080% YES 0.093%
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Measurement Approx. DL

COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DL7 (%OEL)
13 3-Buten-2-one 14 6173-G1 0.0002 2.00E-01 0.079% YES 0.093%
13 3-Buten-2-one 16 6173-H2 0.0002 2.00E-01 0.079% YES 0.093%
14 Formaldehyde 2 6172-A1 0.014 3.00E-01 4,60% 0.607%
14 Formaldehyde 16 6172-H1 0.005 3.00E-01 1.67% 0.607%
14 Formaldehyde 2 6172-A2 0.004 3.00E-01 1.22% 0.607%
14 Formaldehyde 4 6172-B1 0.003 3.00E-01 0.983% 0.607%
14 Formaldehyde & 6172-C1 0.002 3.00E-01 0.567% YES 0.607%
14 Formaldehyde 8 6172-D1 0.002 3.00E-01 0.623% 0.607%
14 Formaldehyde 10 6172-E1 0.002 3.00E-01 0.597% YES 0.607%
14 Formaldehyde 12 6172-F1 0.002 3.00E-01 0.600% YES 0.607%
14 Formaldehyde 14 6172-G1 0.002 3.00E-01 0.597% YES 0.607%
14 Formaldehyde 16 6172-H2 0.002 3.00E-01 0.587% YES 0.607%
14 Formaldehyde 2 6173-Al 0.016 3.00E-01 5.22% 0.607%
14 Formaldehyde 16 6173-H1 0.008 3.00E-01 2.51% 0.607%
14 Formaldehyde 2 6173-A2 0.006 3.00E-01 2.08% 0.607%
14 Formaldehyde 4 6173-B1 0.002 3.00E-01 1.08% 0.607%
14  Formaldehyde 6 6173-C1 0.002 3.00E-01 0.607% YES 0.607%
14 Formaldehyde 8 6173-D1 0.002 3.00E-01 0.603% YES 0.607%
14 Formaldehyde 10 6173-E1 0.002 3.00E-01 0.507% YES 0.607%
14 Formaldehyde 12 6173-F1 0.002 3.00E-01 0.603% YES 0.607%
14 Formaldehyde 14 6173-G1 0.002 3.00E-01 0.607% YES 0.607%
14 Formaldehyde 16 6173-H2 0.002 3.00E-01 0.593% YES 0.607%
15  Acetaldehyde 2 6172-A1 0.056 2_.50E+01 0.222% 0.005%
15  Acetaldehyde 16 6172-H1 0.051 2_.50E+01 0.205% 0.005%
15  Acetaldehyde 2 6172-A2 0.027 2.50E+01 0.109% 0.005%
15  Acetaldehyde 4 6172-B1 0.032 2.50E+01 0.128% 0.005%
15 Acetaldehyde 6 6172-C1 0.028 2.50E+01 0.112% 0.005%
15 Acetaldehyde 8 6172-D1 0.031 2.50E+01 0.125% 0.005%
15  Acetaldehyde 10 6172-E1 0.027 2.50E+01 0.107% 0.005%
15  Acetaldehyde 12 6172-F1 0.024 2.50E+01 0.096% 0.005%
15  Acetaldehyde 14 6172-G1 0.029 2.50E+01 0.117% 0.005%
15  Acetaldehyde 16 6172-H2 0.029 2.50E+01 0.115% 0.005%
15  Acetaldehyde 2 6173-Al1 0.046 2.50E+01 0.185% 0.005%
15  Acetaldehyde 16 6173-H1 0.049 2.50E+01 0.195% 0.005%
15  Acetaldehyde 2 6173-A2 0.027 2.50E+01 0.110% 0.005%
15  Acetaldehyde 4 6173-B1 0.027 2.50E+01 0.110% 0.005%
15  Acetaldehyde & 6173-C1 0.024 2.50E+01 0.095% 0.005%
15  Acetaldehyde & 6173-D1 0.025 2.50E+01 0.099% 0.005%
15  Acetaldehyde 10 6173-E1 0.025 2 50E+01 0.099% 0.005%
15  Acetaldehyde 12 6173-F1 0.027 2 50E+01 0.109% 0.005%
15  Acetaldehyde 14 6173-G1 0.027 2.50E+01 0.109% 0.005%
15  Acetaldehyde 16 6173-H2 0.029 2.50E+01 0.117% 0.005%
16  Butanal 2 6172-Al 0.0013 2.50E+01 0.008% 0.001%
16 Butanal 16 6172-H1 0.0017 2.50E+01 0.007% 0.001%
16 Butanal 2 6172-A2 0.0003 2.50E+01 0.001% YES 0.001%
16 Butanal 4 6172-B1 0.0003 2.50E+01 0.001% 0.001%
16 Butanal & 6172-C1 0.0003 2.50E+01 0.001% YES 0.001%
16 Butanal 8 6172-D1 0.0003 2.50E+01 0.001% YES 0.001%
16 Butanal 10 6172-E1 0.0005 2.50E+01 0.002% 0.001%
16 Butanal 12 6172-F1 0.0003 2.50E+01 0.001% YES 0.001%
16 Butanal 14 6172-G1 0.0004 2.50E+01 0.002% 0.001%
18 Butanal 16 6172-H2 0.0003 2.50E+01 0.001% YES 0.001%
16  Butanal 2 6173-Al 2.50E+01 0.001%
16 Butanal 16 6173-H1 0.0012 2.50E+01 0.005% 0.001%
16 Butanal 2 6173-A2 2_.50E+01 0.001%
16 Butanal 4 6173-B1 0.0003 2.50E+01 0.001% 0.001%
16 Butanal B 6173-C1 0.0002 2.50E+01 0.001% YES 0.001%
16  Butanal 8 6173-D1 0.0002 2.50E+01 0.001% YES 0.001%
16 Butanal 10 6173-E1 0.0002 2.50E+01 0.001% YES 0.001%
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Measurement Approx. DL

COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DL7 (%OEL)
16 Butanal 12 6173-F1 0.0002 2.50E+01 0.001% YES 0.001%
16  Butanal 14 6173-G1 0.0002 2.50E+01 0.001% YES 0.001%
16  Butanal 16 6173-H2 0.0002 2.50E+01 0.001% YES 0.001%
19 Furan Z 6172-Al 0.000027 1.00E-03 2.72% 0.87%
19 Furan 16 6172-H1 0.000036 1.00E-03 3.58% 0.87%
19 Furan 2 6172-A2 0.000009 1.00E-03 0.868% YES 0.87%
19 Furan 4 6172-B1 0.000008 1.00E-03 0.779% YES 0.87%
19 Furan G 6172-C1 0.000008 1.00E-03 0.812% YES 0.87%
19 Furan 8 6172-D1 0.000009 1.00E-03 0.853% YES 0.87%
19 Furan 10 6172-E1 0.000009 1.00E-03 0.851% YES 0.87%
19 Furan 12 6172-F1 0.000009 1.00E-03 0.855% YES 0.87%
19 Furan 14 6172-G1 0.000009 1.00E-03 0.856% YES 0.87%
19 Furan 16 6172-H2 0.000008 1.00E-03 0.847% YES 0.87%
19 Furan 2 6173-A1 0.000035 1.00E-03 3.46% 0.87%
19 Furan 16 6173-H1 0.000048 1.00E-03 4.84% 0.87%
19 Furan 2 6173-A2 0.000010 1.0C0E-03 0.973% 0.87%
12 Furan 4 6173-B1 0.000009 1.00E-03 0.861% YES 0.87%
19 Furan G 6173-C1 0.000008 1.00E-03 0.846% 0.87%
19 Furan 8 6173-D1 0.000010 1.00E-03 1.01% 0.87%
19 Furan 10 6173-E1 0.000011 1.00E-03 1.07% 0.87%
19 Furan 12 6173-F1 0.000009 1.00E-03 0.861% YES 0.87%
19 Furan 14 6173-G1 0.000008 1.00E-03 0.835% YES 0.87%
19 Furan 16 6173-H2 0.000013 1.00E-03 1.29% 0.87%
20 2,3-Dihydrofuran 2 6172-A1 0.000042 1.00E-03 4.23% 1.77%
20 2,3-Dihydrofuran 16 6172-H1 0.000016 1.00E-03 1.65% YES 1.77%
20 2,3-Dihydrofuran 2 6172-A2 0.000017 1.0CE-03 1.69% YES 1.77%
20 2,3-Dihydrofuran 4 6172-B1 0.000015 1.00E-03 1.51% YES 1.77%
20 2,3-Dihydrofuran 6 6172-C1 0.000016 1.00E-03 1.58% YES 1.77%
20 2,3-Dihydrofuran 2 6172-D1 0.000017 1.00E-03 1.66% YES 1.77%
20 2,3-Dihydrofuran 10 6172-E1 0.000017 1.00E-03 1.65% YES 1.77%
20 2,3-Dihydrofuran 12 6172-F1 0.000017 1.0C0E-03 1.66% YES 1.77%
20 2,3-Dihydrofuran 14 6172-G1 0.000017 1.0C0E-03 1.66% YES 1.77%
20 2,3-Dihydrofuran 16 6172-H2 0.000016 1.00E-03 1.65% YES 1.77%
20 2,3-Dihydrofuran 2 6173-Al1 0.000016 1.00E-03 1.63% YES 1.77%
20 2,3-Dihydrofuran 16 6173-H1 0.000020 1.00E-03 2.02% 1.77%
20 2,3-Dihydrofuran 2 6173-A2 0.000017 1.00E-03 1.70% YES 1.77%
20 2,3-Dihydrofuran 4 6173-B1 0.000017 1.00E-03 1.67% YES 1.77%
20 2,3-Dihydrofuran & 6173-C1 0.000016 1.00E-03 1.64% YES 1.77%
20 2,3-Dihydrofuran 8 6173-D1 0.000018 1.00E-03 1.77% YES 1.77%
20 2,3-Dihydrofuran 10 6173-E1 0.000025 1.00E-03 2.55% 1.77%
20 2,3-Dihydrofuran 12 6173-F1 0.000017 1.00E-03 1.67% YES 1.77%
20 2,3-Dihydrofuran 14 6173-G1 0.000016 1.0CE-03 1.62% YES 1.77%
20 2,3-Dihydrofuran 16 6173-H2 0.000016 1.00E-03 1.62% YES 1.77%
21 2,5-Dihydrofuran 2 6172-Al 0.000020 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 16 6172-H1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 2 6172-A2 0.000022 1.0C0E-03 YES 2.17%
21 2,5-Dihydrofuran 4 6172-B1 0.000019 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran G 6172-C1 0.000020 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 8 6172-D1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 10 6172-E1 0.000024 1.00E-03 217%
21 2,5-Dihydrofuran 12 6172-F1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 14 6172-G1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 16 6172-H2 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 2 6173-A1 0.000021 1.00E-03 YES 217%
21 2,5-Dihydrofuran 16 6173-H1 0.000021 1.00E-03 YES 217%
21 2,5-Dihydrofuran 2 6173-A2 0.000022 1.0C0E-03 YES 2.17%
21 2,5-Dihydrofuran 4 6173-B1 0.000021 1.0C0E-03 YES 2.17%
21 2,5-Dihydrofuran 6 6173-C1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 8 6173-D1 0.000038 1.00E-03 2.17%
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21 2,5-Dihydrofuran 10 6173-E1 0.000022 1.0C0E-03 YES 2.17%
21 2,5-Dihydrofuran 12 6173-F1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 14 6173-G1 0.000021 1.00E-03 YES 2.17%
21 2,5-Dihydrofuran 16 6173-H2 0.000021 1.00E-03 YES 2.17%
22 2-Methylfuran 2 6172-Al 0.000017 1.00E-03 1.72% YES 1.93%
22 2-Methylfuran 16 6172-H1 0.000018 1.00E-03 1.79% YES 1.93%
22 2-Methylfuran 2 6172-A2 0.000018 1.00E-03 1.84% YES 1.93%
22 2-Methylfuran 4 6172-B1 0.000017 1.00E-03 1.65% YES 1.93%
22 2-Methylfuran ] 6172-C1 0.000017 1.00E-03 1.72% YES 1.93%
22 2-Methylfuran 8 6172-D1 0.000018 1.00E-03 1.81% YES 1.93%
22 2-Methylfuran 10 6172-E1 0.000021 1.00E-03 12% 1.93%
22 2-Methylfuran 12 6172-F1 0.000018 1.00E-03 1.81% YES 1.93%
22 2-Methylfuran 14 6172-G1 0.000018 1.00E-03 1.81% YES 1.93%
22 2-Methylfuran 16 6172-H2 0.000018 1.00E-03 1.80% YES 1.93%
22 2-Methylfuran 2 6173-Al 0.000018 1.00E-03 1.78% YES 1.93%
22 2-Methylfuran 16 6173-H1 0.000018 1.0C0E-03 1.81% YES 1.93%
22 2-Methylfuran 2 6173-A2 0.000019 1.00E-03 1.86% YES 1.93%
22 2-Methylfuran 4 6173-B1 0.000018 1.00E-03 1.82% YES 1.93%
22 2-Methylfuran 5 6173-C1 0.000018 1.00E-03 1.79% YES 1.93%
22 2-Methylfuran 2 6173-D1 0.000019 1.00E-03 1.92% YES 1.93%
22 2-Methylfuran 10 6173-E1 0.000019 1.00E-03 1.85% YES 1.93%
22 2-Methylfuran 12 6173-F1 0.000018 1.00E-03 1.82% YES 1.93%
22 2-Methylfuran 14 6173-G1 0.000018 1.00E-03 1.77% YES 1.93%
22 2-Methylfuran 16 6173-H2 0.000018 1.00E-03 1.76% YES 1.93%
23 2,5-Dimethylfuran 2 6172-Al 0.000028 1.00E-03 2.76% YES 3.08%
23 2,5-Dimethylfuran 16 6172-H1 0.000029 1.0CE-03 YES 3.08%
23 2,5-Dimethylfuran 2 6172-A2 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 4 6172-B1 0.000026 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran B 6172-C1 0.000027 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 2 6172-D1 0.000029 1.00E-03 YES 2.08%
23 2,5-Dimethylfuran 10 6172-E1 0.000029 1.0C0E-03 YES 3.08%
23 2,5-Dimethylfuran 12 6172-F1 0.000029 1.0C0E-03 YES 3.08%
23 2,5-Dimethylfuran 14 6172-G1 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 16 6172-H2 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 2 6173-Al 0.000028 1.00E-03 YES 2.08%
23 2,5-Dimethylfuran 16 6173-H1 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 2 6173-A2 0.000030 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 4 6173-B1 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran ] 6173-C1 0.000029 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 8 6173-D1 0.000031 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 10 6173-E1 0.000030 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 12 6173-F1 0.000029 1.0CE-03 YES 3.08%
23 2,5-Dimethylfuran 14 6173-G1 0.000028 1.00E-03 YES 3.08%
23 2,5-Dimethylfuran 16 6173-H2 0.000028 1.00E-03 YES 3.08%
27 2-Pentylfuran 2 6172-Al 0.000020 0.00100 1.97% 1.70%
27 2-Pentylfuran 16 6172-H1 0.000016 0.00100 1.58% YES 1.70%
27  2-Pentylfuran 2 6172-A2 0.000018 0.00100 1.61% YES 1.70%
27 2-Pentylfuran 4 6172-B1 0.000017 0.00100 1.66% 1.70%
27 2-Pentylfuran G 6172-C1 0.000015 0.00100 1.51% YES 1.70%
27 2-Pentylfuran 8 6172-D1 0.000016 0.00100 1.59% YES 1.70%
27 2-Pentylfuran 10 6172-E1 0.000016 0.00100 1.58% YES 1.70%
27 2-Pentylfuran 12 6172-F1 0.000016 0.00100 1.59% YES 1.70%
27 2-Pentylfuran 14 6172-G1 0.000016 0.00100 1.59% YES 1.70%
27 2-Pentylfuran 16 6172-H2 0.000016 0.00100 1.58% YES 1.70%
27 2-Pentylfuran 2 6173-A1 0.000016 0.00100 1.57% YES 1.70%
27 2-Pentylfuran 16 6173-H1 0.000016 0.00100 1.59% YES 1.70%
27 2-Pentylfuran 2 6173-A2 0.000016 0.00100 1.63% YES 1.70%
27 2-Pentylfuran 4 6173-B1 0.000016 0.00100 1.60% YES 1.70%
27 2-Pentylfuran 6 6173-C1 0.000016 0.00100 1.62% 1.70%
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27 2-Pentylfuran 2 6173-D1 0.000017 0.00100 1.70% YES 1.70%
27  2-Pentylfuran 10 6173-E1 0.000027 0.00100 2.73% 1.70%
27 2-Pentylfuran 12 6173-F1 0.000016 0.00100 1.60% YES 1.70%
27 2-Pentylfuran 14 6173-G1 0.000016 0.00100 1.55% YES 1.70%
27 2-Pentylfuran 16 6173-H2 0.000015 0.00100 1.55% YES 1.70%
28 2-Heptylfuran 2 6172-A1 0.000018 0.00100 1.63% 1.08%
28 2-Heptylfuran 16 6172-H1 0.000010 0.00100 1.04% YES 1.08%
28 2-Heptylfuran 2 6172-A2 0.0000132 0.00100 1.34% 1.06%
28 2-Heptylfuran 4 6172-B1 0.000013 0.00100 1.28% 1.06%
28 2-Heptylfuran [ 6172-C1 0.000011 0.00100 1.07% 1.06%
28 2-Heptylfuran 8 6172-D1 0.000014 0.00100 1.36% 1.06%
28 2-Heptylfuran 10 6172-E1 0.000010 0.00100 1.05% YES 1.06%
28 2-Heptylfuran 12 6172-F1 0.000011 0.00100 1.05% YES 1.06%
28 2-Heptylfuran 14 6172-G1 0.000011 0.00100 1.05% YES 1.06%
28 2-Heptylfuran 16 6172-H2 0.000010 0.00100 1.04% YES 1.06%
28 2-Heptylfuran 2 6173-Al 0.000012 0.00100 1.34% 1.06%
28 2-Heptylfuran 16 6173-H1 0.000010 0.00100 1.05% YES 1.06%
28 2-Heptylfuran 2 6173-A2 0.000011 0.00100 1.12% 1.06%
28 2-Heptylfuran 4 6173-B1 0.000014 0.00100 1.45% 1.06%
28 2-Heptylfuran B 6173-C1 0.000018 0.00100 1.81% 1.06%
28 2-Heptylfuran 8 6173-D1 0.000018 0.00100 1.82% 1.06%
28 2-Heptylfuran 10 6173-E1 0.000012 0.00100 1.15% 1.08%
28 2-Heptylfuran 12 6173-F1 0.000011 0.00100 1.06% YES 1.08%
28 2-Heptylfuran 14 6173-G1 0.000010 0.00100 1.03% YES 1.06%
28 2-Heptylfuran 16 6173-H2 0.000010 0.00100 1.02% YES 1.06%
29 2-Propylfuran 2 6172-Al 0.000025 0.00100 YES 2.75%
29 2-Propylfuran 16 6172-H1 0.000034 0.00100 2.75%
29 2-Propylfuran 2 6172-A2 0.000026 0.00100 YES 2.75%
29 2-Propylfuran 4 6172-B1 0.000024 0.00100 YES 2.75%
29 2-Propylfuran B 6172-C1 0.000025 0.00100 YES 2.75%
29 2-Propylfuran 2 6172-D1 0.000026 0.00100 2 YES 2.75%
29 2-Propylfuran 10 6172-E1 0.000026 0.00100 2 YES 2.75%
29 2-Propylfuran 12 6172-F1 0.000026 0.00100 2, YES 2.75%
29 2-Propylfuran 14 6172-G1 0.000026 0.00100 2, YES 2.75%
29 2-Propylfuran 16 6172-H2 0.000026 0.00100 2 YES 2.75%
29 2-Propylfuran 2 6173-Al 0.000025 0.00100 2.54% YES 2.75%
29 2-Propylfuran 16 6173-H1 0.000026 0.00100 2.58% YES 2.75%
29 2-Propylfuran 2 6173-A2 0.000026 0.00100 2.65% YES 2.75%
29 2-Propylfuran 4 6173-B1 0.000026 0.00100 2.60% YES 2.75%
29 2-Propylfuran [ 6173-C1 0.000026 0.00100 2.56% YES 2.75%
29 2-Propylfuran 8 6173-D1 0.000028 0.00100 2. YES 2.75%
29 2-Propylfuran 10 6173-E1 0.000026 0.00100 2 YES 2.75%
29 2-Propylfuran 12 6173-F1 0.000026 0.00100 2. YES 2.75%
29 2-Propylfuran 14 6173-G1 0.000025 0.00100 71 YES 2.75%
29 2-Propylfuran 16 6173-H2 0.000025 0.00100 * YES 2.75%
33 Diethylphthalate 2 6172-Al 0.0002 0.55010 0.039% YES 0.127%
33 Diethylphthalate 16 6172-H1 0.0002 0.55010 0.037% YES 0.127%
33 Diethylphthalate 2 6172-A2 0.0002 0.55010 0.035% YES 0.127%
33 Diethylphthalate 4 6172-B1 0.0002 0.55010 0.037% YES 0.127%
33 Diethylphthalate [ 6172-C1 0.0002 0.55010 0.036% YES 0.127%
33 Diethylphthalate 8 6172-D1 0.0002 0.55010 0.037% YES 0.127%
33 Diethylphthalate 10 6172-E1 0.0002 0.55010 0.038% YES 0.127%
33  Diethylphthalate 12 6172-F1 0.0002 0.55010 0.037% YES 0.127%
33 Diethylphthalate 14 6172-G1 0.0002 0.55010 0.038% YES 0.127%
33 Diethylphthalate 16 6172-H2 0.0002 0.55010 0.037% YES 0.127%
33 Diethylphthalate 2 6173-Al 0.0004 0.55010 0.067% YES 0.127%
33 Diethylphthalate 16 6173-H1 0.0007 0.55010 0.127% YES 0.127%
33  Diethylphthalate 2 6173-A2 0.0002 0.55010 0.040% YES 0.127%
33 Diethylphthalate 4 6173-B1 0.0002 0.55010 0.040% YES 0.127%
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33 Diethylphthalate B 6173-C1 0.0002 0.55010 0.039% YES 0.127%
33 Diethylphthalate & 6173-D1 0.0002 0.55010 0.040% YES 0.127%
33 Diethylphthalate 10 6173-E1 0.0002 0.55010 0.039% YES 0.127%
33 Diethylphthalate 12 6173-F1 0.0002 0.55010 0.038% YES 0.127%
33 Diethylphthalate 14 6173-G1 0.55010 0.127%
33 Diethylphthalate 16 6173-H2 0.0004 0.55010 0.079% YES 0.127%
34  Acetonitrile 2 6172-A1 0.042 20.00000 0.211% 0.001%
34 Acetonitrile 16 6172-H1 0,139 20.00000 0.694% 0.001%
34 Acetonitrile 2 6172-A2 0.016 20.00000 0.081% 0.001%
34  Acetonitrile 4 6172-B1 0.051 20.00000 0.255% 0.001%
34  Acetonitrile [ 6172-C1 0.067 20.00000 0.335% 0.001%
24 Acetonitrile ] 6172-D1 0.292 20.00000 1.46% 0.001%
24 Acetonitrile 10 6172-E1 0.071 20.00000 0.357% 0.001%
34  Acetonitrile 12 6172-F1 0.075 20.00000 0.375% 0.001%
34  Acetonitrile 14 6172-G1 0.100 20.00000 0.501% 0.001%
34  Acetonitrile 16 6172-H2 0.097 20.00000 0.487% 0.001%
34 Acetonitrile 2 6173-A1 20.00000 0.001%
34 Acetonitrile 16 6173-H1 0.095 20.00000 0.475% 0.001%
34 Acetonitrile 2 6173-A2 20.00000 0.001%
34  Acetonitrile 4 6173-B1 0.097 20.00000 0.486% 0.001%
34  Acetonitrile [ 6173-C1 0.131 20.00000 0.655% 0.001%
34  Acetonitrile & 6173-D1 2.480 20.00000 12.4% 0.001%
34  Acetonitrile 10 6173-E1 0.086 20.00000 0.432% 0.001%
34  Acetonitrile 12 6173-F1 0.082 20.00000 0.411% 0.001%
34  Acetonitrile 14 6173-G1 0.152 20.00000 0.761% 0.001%
34  Acetonitrile 16 6173-H2 0.175 20.00000 0.873% 0.001%
35  Propanenitrile 2 6172-A1 0.0037 6.00000 0.062% 0.004%
35  Propanenitrile 16 6172-H1 0.0040 6.00000 0.066% 0.004%
35 Propanenitrile 2 6172-A2 0.0002 6.00000 0.004% YES 0.004%
35 Propanenitrile 4 6172-B1 0.0002 6.00000 0.004% YES 0.004%
35 Propanenitrile B 6172-C1 0.0003 6.00000 0.005% 0.004%
35 Propanenitrile a 6172-D1 0.0007 6.00000 0.012% 0.004%
35 Propanenitrile 10 6172-E1 0.0018 5.00000 0.030% 0.004%
35 Propanenitrile 12 6172-F1 0.0026 6.00000 0.043% 0.004%
35 Propanenitrile 14 6172-G1 0.0025 6.00000 0.041% 0.004%
35 Propanenitrile 16 6172-H2 0.0026 6.00000 0.043% 0.004%
35 Propanenitrile 2 6173-A1 6.00000 0.004%
35 Propanenitrile 16 6173-H1 0.0037 6.00000 0.062% 0.004%
35  Propanenitrile 2 6173-A2 6.00000 0.004%
35 Propanenitrile 4 6173-B1 0.0003 6.00000 0.006% 0.004%
35 Propanenitrile [ 6173-C1 0.0007 6.00000 0.012% 0.004%
35 Propanenitrile 2 6173-D1 0.0008 6.00000 0.016% 0.004%
35  Propanenitrile 10 6173-E1 0.0017 6.00000 0.028% 0.004%
35  Propanenitrile 12 6173-F1 0.0014 6.00000 0.024% 0.004%
35 Propanenitrile 14 6173-G1 0.0025 6.00000 0.041% 0.004%
35 Propanenitrile 16 6173-H2 0.0017 6.00000 0.028% 0.004%
36 Butanenitrile 2 6172-A1 0.0034 £.00000 0.043% 0.003%
36 Butanenitrile 16 6172-H1 0.0027 8.00000 0.034% 0.003%
36 Butanenitrile 2 6172-A2 0.0002 8.00000 0.003% YES 0.003%
36 Butanenitrile 4 6172-B1 0.0002 8.00000 0.003% YES 0.003%
36 Butanenitrile [ 6172-C1 0.0002 8.00000 0.002% YES 0.003%
36 Butanenitrile & 6172-D1 0.0002 £.00000 0.003% YES 0.003%
36  Butanenitrile 10 6172-E1 0.0002 2.00000 0.002% YES 0.003%
36 Butanenitrile 12 6172-F1 0.0002 8.00000 0.002% YES 0.003%
36 Butanenitrile 14 6172-G1 0.0002 8.00000 0.002% YES 0.003%
36 Butanenitrile 16 6172-H2 0.0002 8.00000 0.002% YES 0.003%
36 Butanenitrile 2 6173-Al 8.00000 0.003%
26  Butanenitrile 16 6173-H1 0.0020 2.00000 0.025% 0.003%
36 Butanenitrile 2 6173-A2 8.00000 0.003%
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36 Butanenitrile 4 6173-B1 0.0001 8.00000 0.001% YES 0.003%
36  Butanenitrile 6 6173-C1 0.0001 8.00000 0.001% YES 0.003%
36  Butanenitrile 8 6173-D1 0.0001 8.00000 0.001% YES 0.003%
36 Butanenitrile 10 6173-E1 0.0001 8.00000 0.001% YES 0.003%
36 Butanenitrile 12 6173-F1 0.0001 8.00000 0.001% YES 0.003%
36 Butanenitrile 14 6173-G1 0.0001 £.00000 0.001% YES 0.003%
36 Butanenitrile 16 6173-H2 0.0001 £.00000 0.001% YES 0.003%
37 Pentanenitrile 2 6172-A1 0.0002 5.00000 0.015% 0.004%
37 Pentanenitrile 16 6172-H1 0.0004 6.00000 0.007% 0.004%
a7 Pentanenitrile 2 6172-A2 0.0002 6.00000 0.004% YES 0.004%
37 Pentanenitrile 4 6172-B1 0.0002 6.00000 0.004% YES 0.004%
37  Pentanenitrile 6 6172-C1 0.0002 6.00000 0.003% YES 0.004%
37  Pentanenitrile 8 6172-D1 0.0002 6.00000 0.003% YES 0.004%
37 Pentanenitrile 10 6172-E1 0.0002 6.00000 0.003% YES 0.004%
37 Pentanenitrile 12 6172-F1 0.0002 6.00000 0.003% YES 0.004%
37 Pentanenitrile 14 6172-G1 0.0002 6.00000 0.003% YES 0.004%
37  Pentanenitrile 16 6172-H2 0.0002 6.00000 0.003% YES 0.004%
37 Pentanenitrile 2 6173-A1 5.00000 0.004%
37 Pentanenitrile 16 6173-H1 0.0006 5.00000 0.010% 0.004%
37 Pentanenitrile 2 6173-A2 6.00000 0.004%
37 Pentanenitrile 4 6173-B1 0.0001 6.00000 0.002% YES 0.004%
37 Pentanenitrile & 6173-C1 0.0001 6.00000 0.002% YES 0.004%
37 Pentanenitrile & 6173-D1 0.0001 6.00000 0.002% YES 0.004%
37 Pentanenitrile 10 6173-E1 0.0003 6.00000 0.006% 0.004%
37 Pentanenitrile 12 6173-F1 0.0001 6.00000 0.002% YES 0.004%
37 Pentanenitrile 14 6173-G1 0.0001 6.00000 0.002% YES 0.004%
37 Pentanenitrile 16 6173-H2 0.0001 6.00000 0.002% YES 0.004%
38  Hexanenitrile 2 6172-Al 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 16 6172-H1 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 7?4 6172-A2 0.0002 5.00000 0.003% YES 0.003%
38 Hexanenitrile 4 6172-B1 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile B 6172-C1 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 8 6172-D1 0.0002 5.00000 0.003% YES 0.003%
38 Hexanenitrile 10 6172-E1 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 12 b6172-F1 0.0002 6.00000 0.003% 0.003%
38 Hexanenitrile 14 6172-G1 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 16 6172-H2 0.0002 6.00000 0.003% YES 0.003%
38 Hexanenitrile 2 6173-A1 6.00000 0.003%
38 Hexanenitrile 16 6173-H1 0.0001 6.00000 0.002% 0.003%
38 Hexanenitrile 2 6173-A2 6.00000 0.003%
38 Hexanenitrile 4 6173-B1 0.0001 6.00000 0.002% YES 0.003%
38 Hexanenitrile B 6173-C1 0.0001 6.00000 0.002% YES 0.003%
38  Hexanenitrile 8 6173-D1 0.0001 6.00000 0.002% YES 0.003%
38  Hexanenitrile 10 6173-E1 0.0001 6.00000 0.002% YES 0.003%
38 Hexanenitrile 12 6173-F1 0.0001 5.00000 0.002% YES 0.003%
38 Hexanenitrile 14 6173-G1 0.0001 6.00000 0.002% YES 0.003%
38 Hexanenitrile 16 6173-H2 0.0001 6.00000 0.002% YES 0.003%
42 Ethylamine 2 6172-Al1 0.0045 5.00000 0.091% YES 0.10%
42 Ethylamine 16 6172-H1 0.0168 5.00000 0.337% 0.10%
42 Ethylamine 2 6172-A2 0.0045 5.00000 0.090% YES 0.10%
42 Ethylamine 4 6172-B1 0.0047 5.00000 0.095% YES 0.10%
42 Ethylamine & 6172-C1 0.0048 5.00000 0.092% YES 0.10%
42 Ethylamine 8 6172-D1 0.0047 5.00000 0.093% YES 0.10%
42 Ethylamine 10 6172-E1 0.0047 5.00000 0.095% YES 0.10%
42 Ethylamine 12 6172-F1 0.0047 5.00000 0.094% YES 0.10%
42 Ethylamine 14 6172-G1 0.0048 5.00000 0.095% YES 0.10%
42 Ethylamine 16 6172-H2 0.0046 5.00000 0.092% YES 0.10%
42 Ethylamine 2 6173-Al 0.0046 5.00000 0.092% YES 0.10%
42 Ethylamine 16 6173-H1 0.0047 5.00000 0.093% YES 0.10%
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COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DL7 (%OEL)
42 Ethylamine 2 6173-A2 0.0046 5.00000 0.091% YES 0.10%
42 Ethylamine 4 6173-B1 0.0046 5.00000 0.091% YES 0.10%
42 Ethylamine 6 6173-C1 0.0047 5.00000 0.094% YES 0.10%
42 Ethylamine 8 6173-D1 0.0048 5.00000 0.097% YES 0.10%
42 Ethylamine 10 6173-E1 0.0045 5.00000 0.097% YES 0.10%
42 Ethylamine 12 6173-F1 0.0045 5.00000 0.097% YES 0.10%
42 Ethylamine 14 6173-G1 0.0048 5.00000 0.095% YES 0.10%
42 Ethylamine 16 6173-H2 0.0048 5.00000 0.092% YES 0.10%
43 N-Nitrosodimethylamine 2 6172-A1 0.00067 0.00030 224% 8.40%
43 N-Nitrosodimethylamine 16 6172-H1 0.00052 0.00030 173% 8.40%
43 N-Nitrosodimethylamine 2 6172-A2 0.00002 0.00030 d YES 8.40%
43 N-Nitrosedimethylamine 4 6172-B1 0.00002 0.00030 YES 8.40%
43 N-Nitrosedimethylamine 6 6172-C1 0.00002 0.00030 YES 8.40%
43 N-Nitrosedimethylamine 8 6172-D1 0.00003 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 10 6172-E1 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 12 6172-F1 0.00002 0.00030 YES 8.40%
43 N-Nitrosedimethylamine 14 6172-G1 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 16 6172-H2 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 2 6173-Al1 0.00013 0.00030 8.40%
43 N-Nitrosodimethylamine 16 6173-H1 0.00056 0.00030 8.40%
43 N-Nitrosodimethylamine 2 6173-A2 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 4 6173-B1 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine & 6173-C1 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 8 6173-D1 0.00002 0.00030 YES 8.40%
43 N-Nitrosedimethylamine 10 6173-E1 0.00002 0.00030 YES 8.40%
43 N-Nitrosodimethylamine 12 6173-F1 0.00004 0.00030 12.1% YES 12.13%
43 N-Nitrosodimethylamine 14 6173-G1 0.00004 0.00030 12.1% YES 12.13%
43 N-Nitrosedimethylamine 16 6173-H2 0.00004 0.00030 12.1% YES 12.13%
44 N-Nitrosodiethylamine 2 6172-Al 0.00002 0.00010 23.4% YES 28.70%
44 N-Nitrosodiethylamine 16 6172-H1 0.00005 0.00010 523% 28.70%
44 N-Nitrosodiethylamine 2 B6172-A2 0.00002 0.00010 23.9% YES 28.70%
44 N-Nitrosodiethylamine 4 6172-B1 0.00002 0.00010 23.8% YES 28.70%
44 N-Nitrosodiethylamine G 6172-C1 0.00002 0.00010 22.7% YES 28.70%
44 N-Nitrosodiethylamine 8 6172-D1 0.00003 0.00010 28.7% YES 28.70%
44 N-Nitrosodiethylamine 10 6172-E1 0.00002 0.00010 23.0% YES 28.70%
44 N-Nitrosodiethylamine 12 6172-F1 0.00002 0.00010 23.0% YES 28.70%
44 N-Nitrosediethylamine 14 6172-G1 0.00002 0.00010 23.2% YES 28.70%
44 N-Nitrosediethylamine 16 6172-H2 0.00002 0.00010 23.5% YES 28.70%
44 N-Nitrosodiethylamine 2 6173-A1 0.00007 0.00010 73.6% 28.70%
44 N-Nitrosodiethylamine 16 6173-H1 0.00005 0.00010 49.1% 28.70%
44 N-Nitrosodiethylamine 2 6173-A2 0.00002 0.00010 23.6% YES 28.70%
44 N-Nitrosodiethylamine 4 6173-B1 0.00002 0.00010 23.5% YES 28.70%
44 N-Nitrosodiethylamine 6 6173-C1 0.00002 0.00010 23.8% YES 28.70%
44 N-Nitrosediethylamine 8 6173-D1 0.00002 0.00010 23.6% YES 28.70%
44 N-Nitrosodiethylamine 10 6173-E1 0.00002 0.00010 23.6% YES 28.70%
44 N-Nitrosodiethylamine 12 6173-F1 0.00002 0.00010 23.2% YES 28.70%
44 N-Nitrosodiethylamine 14 6173-G1 0.00002 0.00010 23.2% YES 28.70%
44 N-Nitrosediethylamine 16 6173-H2 0.00002 0.00010 23.2% YES 28.70%
45 N-Nitrosomethylethylamine 2 6172-A1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 16 6172-H1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 2 6172-A2 0.00003 0.00030 YES 11.09%
45  N-Nitrosomethylethylamine 4 6172-B1 0.00003 0.00030 YES 11.09%
45  N-Nitrosomethylethylamine 6 6172-C1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 8 6172-D1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 10 6172-E1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 12 6172-F1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 14 6172-G1 0.00003 0.00030 YES 11.09%
45  N-Nitrosomethylethylamine 16 6172-H2 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 2 6173-Al1 0.00003 0.00030 YES 11.09%
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COPC# Analyte End Time (h) Position Conc. [ppm) OEL (ppm) Fraction of OEL <DL7 (%OEL)
45 N-Nitrosomethylethylamine 16 6173-H1 0.00003 0.00030 YES 11.09%
45  N-Nitrosomethylethylamine 2 6173-A2 0.00003 0.00030 YES 11.09%
45  N-Nitrosomethylethylamine 4 6173-B1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine B 6173-C1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 2 6173-D1 0.000032 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 10 6173-E1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 12 6173-F1 0.00003 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 14 6173-G1 0.000032 0.00030 YES 11.09%
45 N-Nitrosomethylethylamine 16 6173-H2 0.00003 0.00030 YES 11.09%
46 N-Nitrosomorpholine 2 6172-Al 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomorpholine 16 6172-H1 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomerpholine 2 6172-A2 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomorpholine 4 6172-B1 0.00002 0.00060 3.50% YES 2.33%
46 N-Nitrosomorpholine ] 6172-C1 0.00002 0.00060 3.33% YES 3.33%
46 N-Nitrosomorpholine 2 6172-D1 0.000032 0.00060 4.20% YES 3.33%
46 N-Nitrosomorpholine 10 6172-E1 0.00002 0.00080 3.37% YES 3.33%
46 N-Nitrosomorpholine 12 6172-F1 0.00002 0.00060 33 YES 3.33%
46 N-Nitrosomorpholine 14 6172-G1 0.00002 0.00060 3.4 YES 3.33%
a6 N-Nitrosomorpholine 16 6172-H2 0.00002 0.00060 3 YES 3.33%
46 N-Nitrosomorpholine 2 6173-Al 0.00004 0.00060 X 3.33%
46 N-Nitrosomorpholine 16 6173-H1 0.00005 0.00060 yi 3.33%
46 N-Nitrosomorpholine 2 6173-A2 0.00002 0.00080 - YES 3.33%
46 N-Nitrosomorpholine 4 6173-B1 0.00002 0.00060 2 YES 3.33%
46 N-Nitrosomorpholine ] 6173-C1 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomorpholine 8 6173-D1 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomorpholine 10 6173-E1 0.00002 0.00060 3. YES 3.33%
46 N-Nitrosomorpholine 12 6173-F1 0.00002 0.00060 3 YES 3.33%
46 N-Nitrosomorpholine 14 6173-G1 0.00002 0.00060 24 YES 2.33%
46 N-Nitrosomerpholine 16 6173-H2 0.00002 0.00060 3. YES 2.33%
47 Tributyl phosphate 2 6172-Al 0.00014 0.20000 0.071% YES 0.23%
47 Tributyl phosphate 16 6172-H1 0.00014 0.20000 0.069% YES 0.23%
47 Tributyl phosphate 2 6172-A2 0.00013 0.20000 0.065% YES 0.23%
47 Tributyl phosphate 4 6172-B1 0.00014 0.20000 0.068% YES 0.23%
47 Tributyl phosphate G 6172-C1 0.00013 0.20000 0.065% YES 0.23%
47 Tributyl phosphate 2 6172-D1 0.00014 0.20000 0.068% YES 0.23%
47 Tributyl phosphate 10 6172-E1 0.00014 0.20000 0.070% YES 0.23%
47 Tributyl phosphate 12 6172-F1 0.00014 0.20000 0.068% YES 0.23%
47 Tributyl phosphate 14 6172-G1 0.00014 0.20000 0.069% YES 0.23%
47 Tributyl phosphate 16 6172-H2 0.00013 0.20000 0.067% YES 0.23%
47 Tributyl phosphate 2 6173-A1 0.00025 0.20000 0.123% YES 0.23%
47 Tributyl phosphate 16 6173-H1 0.00047 0.20000 0.233% YES 0.23%
47 Tributyl phosphate 2 6173-A2 0.00015 0.20000 0.074% YES 0.23%
47 Tributyl phosphate 4 6173-B1 0.00015 0.20000 0.074% YES 0.23%
47 Tributyl phosphate 6 6173-C1 0.00014 0.20000 0.071% YES 0.23%
47 Tributyl phosphate 2 6173-D1 0.00015 0.20000 0.073% YES 0.23%
47 Tributyl phosphate 10 6173-E1 0.00014 0.20000 0.071% YES 0.23%
47 Tributyl phosphate 12 6173-F1 0.00014 0.20000 0.070% YES 0.23%
47 Tributyl phosphate 14 6173-G1 0.20000 0.23%
47 Tributyl phosphate 16 6173-H2 0.00029 0.20000 0.145% YES 0.23%
48 Dibutyl butylphosphonate 2 6172-Al 0.00010 0.00700 1.38% YES 4.54%
48 Dibutyl butylphosphonate 16 6172-H1 0.00009 0.00700 1.34% YES 4.54%
48 Dibutyl butylphosphonate 2 6172-A2 0.00009 0.00700 1.27% YES 4.54%
43  Dibutyl butylphosphonate 4 6172-B1 0.00003 0.00700 1.33% YES 4.54%
48 Dibutyl butylphosphonate ] 6172-C1 0.00009 0.00700 1.28% YES 4.54%
48 Dibutyl butylphosphonate 8 6172-D1 0.00009 0.00700 1.32% YES 4.54%
48 Dibutyl butylphosphonate 10 6172-E1 0.00010 0.00700 1.37% YES 4.54%
48 Dibutyl butylphosphonate 12 6172-F1 0.00009 0.00700 1.32% YES 4.54%
48  Dibutyl butylphosphonate 14 6172-G1 0.00003 0.00700 1.35% YES 4.54%
48 Dibutyl butylphosphonate 16 6172-H2 0.00009 0.00700 1.32% YES 4,54%
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48 Dibutyl butylphosphonate 2 6173-Al 0.00017 0.00700 2.40% YES 4.54%
48 Dibutyl butylphosphonate 16 6173-H1 0.00032 0.00700 4.54% YES 4.54%
43  Dibutyl butylphosphonate 2 6173-A2 0.00010 0.00700 1.45% YES 4.54%
48 Dibutyl butylphosphonate 4 6173-B1 0.00010 0.00700 1.44% YES 4,54%
48 Dibutyl butylphosphonate B 6173-C1 0.00010 0.00700 1.38% YES 4.58%
48 Dibutyl butylphosphonate 2 6173-D1 0.00010 0.00700 1.42% YES 4.54%
48 Dibutyl butylphosphonate 10 6173-E1 0.00010 0.00700 1.39% YES 4.54%
48 Dibutyl butylphosphonate 12 6173-F1 0.00010 0.00700 1.37% YES 4.54%
48  Dibutyl butylphosphonate 14 6173-G1 0.00700 4.54%
48 Dibutyl butylphosphonate 16 6173-H2 0.00020 0.00700 2.83% YES 4.54%
51 Pyridine 2 6172-A1 0.00157 1.00000 0.157% 0.03%
51  Pyridine 16 6172-H1 0.00139 1.00000 0.139% 0.03%
51  Pyridine 2 6172-A2 0.00024 1.00000 0.024% YES 0.03%
51 Pyridine 4 6172-B1 0.00025 1.00000 0.025% YES 0.03%
51 Pyridine B 6172-C1 0.00023 1.00000 0.023% YES 0.03%
51 Pyridine 2 6172-D1 0.00024 1.00000 0.024% YES 0.03%
51  Pyridine 10 6172-E1 0.00023 1.00000 0.023% YES 0.03%
51 Pyridine 12 6172-F1 0.00023 1.00000 0.023% YES 0.03%
51 Pyridine 14 6172-G1 0.00023 1.00000 0.023% YES 0.03%
51 Pyridine 16 6172-H2 0.00023 1.00000 0.023% YES 0.03%
51 Pyridine 2 6173-Al1 1.00000 0.03%
51 Pyridine 16 6173-H1 0.00044 1.00000 0.044% 0.03%
51 Pyridine 2 6173-A2 1.00000 0.03%
51 Pyridine 4 6173-B1 0.00032 1.00000 0.032% YES 0.03%
&1 Pyridine [ 6173-C1 0.00032 1.00000 0.032% YES 0.03%
&1 Pyridine 8 6173-D1 0.00033 1.00000 0.033% YES 0.03%
51 Pyridine 10 6173-E1 0.00032 1.00000 0.032% YES 0.03%
51  Pyridine 12 6173-F1 0.00032 1.00000 0.032% YES 0.03%
51  Pyridine 14 6173-G1 0.00031 1.00000 0.031% YES 0.03%
51 Pyridine 16 6173-H2 0.00031 1.00000 0.021% YES 0.03%
52 2,4-Dimethylpyridine 2 B6172-Al 0.00024 0.50000 0.047% YES 0.06%
52 2,4-Dimethylpyridine 16 6172-H1 0.00028 0.50000 0.056% YES 0.06%
52 2,4-Dimethylpyridine 2 6172-A2 0.00026 0.50000 0.053% YES 0.06%
52 2,4-Dimethylpyridine 4 6172-B1 0.00027 0.50000 0.053% YES 0.06%
52 2,4-Dimethylpyridine B 6172-C1 0.00024 0.50000 0.049% YES 0.06%
52 2,4-Dimethylpyridine 8 6172-D1 0.00026 0.50000 0.051% YES 0.06%
52 2,4-Dimethylpyridine 10 6172-E1 0.00025 0.50000 0.050% YES 0.08%
52 2,4-Dimethylpyridine 12 6172-F1 0.00025 0.50000 0.049% YES 0.08%
52 2,4-Dimethylpyridine 14 6172-G1 0.00025 0.50000 0.049% YES 0.06%
52 2,4-Dimethylpyridine 16 6172-H2 0.00025 0.50000 0.049% YES 0.06%
52 2,4-Dimethylpyridine 2 6173-Al 0.50000 0.06%
52 2,4-Dimethylpyridine 16 6173-H1 0.00020 0.50000 0.041% YES 0.06%
52 2,4-Dimethylpyridine 2 6173-A2 0.50000 0.06%
52 2,4-Dimethylpyridine 4 6173-B1 0.00021 0.50000 0.042% YES 0.06%
52 2,4-Dimethylpyridine B 6173-C1 0.00021 0.50000 0.041% YES 0.06%
52 2,4-Dimethylpyridine 2 6173-D1 0.00021 0.50000 0.042% YES 0.06%
52 2,4-Dimethylpyridine 10 6173-E1 0.00021 0.50000 0.041% YES 0.06%
52 2,4-Dimethylpyridine 12 6173-F1 0.00020 0.50000 0.041% YES 0.08%
52 2,4-Dimethylpyridine 14 6173-G1 0.00020 0.50000 0.040% YES 0.06%
52 2,4-Dimethylpyridine 16 6173-H2 0.00020 0.50000 0.040% YES 0.06%
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1,3-Butadiene (see Figure E.1) — The detection limit (DL) for 1,3-Butadiene corresponds to ~2.4%

of the OEL for the SCOTT 7422-SD1 cartridge and 2.6% of the OEL for the SCOTT 7422-SC1. All inlet
and outlet concentrations for the two different respirator cartridges were <10% of the OEL, specifically
<2.6% of the OEL. No evidence of breakthrough is observed in the data.
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Figure E.1. Plot of Measured 1,3-Butadiene Concentrations before the Inlets and after the Outlets of the
Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data points
noted with | indicates measurements less than the DL or reporting limit (RL).
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Formaldehyde (see Figure E.2) — The DL for formaldehyde is ~0.61% of its OEL. All inlet and

outlet values measured for the two respirator cartridges were <10% of the OEL; specifically <5.2%.

Inlet values for both respirator cartridges ranged between 1.7% and 5.2% of the OEL. The outlet
measurements for both respirators were greater than the DL but <10% of the OEL for the early readings
but decreased with time (like the inlet values). The latter outlet measurements for both cartridges were all
less than the DL. This same trend was observed in prior tank analyses, suggesting possible environmental
background interference. Nevertheless, more measurements are recommended, with higher inlet
concentrations, to confirm this conclusion.
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Figure E.2. Plot of Measured Formaldehyde Concentrations before the Inlets and after the Outlets of
the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data
points noted with | indicates measurements less than the DL or RL.
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Furan (see Figure E.3) — The DL for furan corresponds to ~0.9% of its OEL. All inlet and outlet

values measured between the two respirator cartridges were <10% of the OEL; specifically <5%. The
inlet values for both respirator cartridges ranged from 2.7% to 4.8% of the OEL. Outlet measurements for
both respirator cartridges were less than the DL, with the exception of several measurements for the
SCOTT 7422-SC1 cartridge that were slightly greater than the DL. The maximum of these values,
occurring at the end of the test, was 1.3% of the OEL. This could suggest some breakthrough for that
cartridge although the measurement variability is fairly consistent for furans. More measurements are
recommended, with higher inlet concentrations, to better determine the behavior. Still, all of the
measured inlet and outlet values were <5% of the OEL.
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Figure E.3. Plot of Measured Furan Concentrations before the Inlets and after the Outlets of the two
Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data points
noted with | indicates measurements less than the DL or RL.
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2,3-Dihydrofuran (see Figure E.4) — The DL for 2,3-Dihydrofuran corresponds to ~1.8% of the OEL.
Two initial inlet concentrations for the two different respirator cartridges had measurements above
the DL (4.2% and 2.0% of the OEL, respectively). All other measurements were below the DL for
2,3-Dihydrofuran, with the exception of one outlet value for SCOTT 7422-SC1 during the 8-to-10-hour
period (2.6% of the OEL). This elevated value could be due to measurement error. No evidence of

breakthrough is observed in the data.
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Figure E.4. Plot of Measured 2,3-Dihydrofuran Concentrations before the Inlets and after the Outlets of
the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data
points noted with | indicates measurements less than the DL or RL.
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2,5-Dihydrofuran (see Figure E.5) — The DL for 2,5-Dihydrofuran corresponds to ~2.2% of the OEL.
All of the inlet and outlet concentrations were below the DL, with two exceptions—one outlet value for
the SCOTT 7422-SD1 cartridge during the 8-to-10 hour period (2.4% of the OEL) and one outlet value
for SCOTT 7422-SC1 during the 6-to-8-hour period (3.8% of the OEL). These elevated values could be
due to measurement error. No evidence of breakthrough is observed in the data.
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Figure E.5. Plot of Measured 2,5-Dihydrofuran Concentrations before the Inlets and after the Outlets of
the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data
points noted with | indicates measurements less than the DL or RL.
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2-Methylfuran (see Figure E.6) — The DL for 2-Methylfuran corresponds to ~1.9% of the OEL. All inlet
values were less than the DL. All outlet measurements were below the DL, with the exception of one
outlet value for SCOTT 7422-SD1 during the 8-to-10-hour period (2.1% of the OEL). This elevated
value could be due to measurement error. No evidence of breakthrough is observed in the data.
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Figure E.6. Plot of Measured 2-Methylfuran Concentrations before the Inlets and after the Outlets of
the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data

points noted with | indicates measurements less than the DL or RL.
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2,5-Dimethylfuran (see Figure E.7) — The DL for 2,5-Dimethylfuran corresponds to ~3.1% of the OEL.
All inlet and outlet values were less than DL. No evidence of breakthrough is observed in the data.
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Figure E.7. Plot of Measured 2,5-Dimethylfuran Concentrations before the Inlets and after the Outlets
of the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-SC1). Data
points noted with | indicates measurements less than the DL or RL.
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2-Pentylfuran (see Figure E.8) — The DL for 2-Pentylfuran corresponds to ~1.7% of the OEL. All
values (inlet and outlet) were <10% of the OEL; specifically <3%. Several inlet and outlet values were
greater than the DL, but all of these were <2.7% of the OEL. One elevated outlet reading was observed
for SCOTT 7422-SC1 during the 8-to-10-hour period (2.7% of the OEL). This value could be due to
measurement error. Thus, there was no evidence of breakthrough is observed in the data.
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Figure E.8. Plot of Measured 2-Pentylfuran Concentrations before the Inlets and after the Outlets of the
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2-Propylfuran (see Figure E.9) — The DL for 2-Propylfuran corresponds to ~2.8% of the OEL. All
values (inlet and outlet) were <10% of the OEL,; specifically <4%. All of the measured inlet and outlet
values from both cartridges were less than the DL, except for the last inlet concentration for SCOTT
7422-SD1 (3.4% of the OEL). Thus, there was no evidence of breakthrough observed in the data.
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Figure E.9. Plot of Measured 2-Propylfuran Concentrations before the Inlets and after the Outlets of the
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N-Nitrosomorpholine (see Figure E.10) — The DL for N-Nitrosomorpholine corresponds to ~3.3%

of the OEL. All the inlet and outlet values for SCOTT 7422-SD1 were below the DL. Both the inlet
concentrations for SCOTT 7422-SC1 were greater than the DL (7.2% and 8.0%, respectively); however,
none of the corresponding outlet measurements were greater than the DL. Therefore, there was no
evidence of breakthrough over the measured time period for either cartridge.
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Figure E.10. Plot of Measured N-Nitrosomorpholine Concentrations before the Inlets and after the
Outlets of the Two Respirator Cartridges Tested (SCOTT 7422-SD1 and SCOTT 7422-
SC1). Data points noted with | indicates measurements less than the DL or RL.
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Dibutyl butylphosphonate (see Figure E.11) — The DL for Dibutyl butylphosphonate corresponds to
~4.5% of the OEL. Two initial inlet concentrations for the SCOTT 7422-SD1 were similar (1.4% and
1.3% of the OEL, respectively) and are less than the DL; however, the two inlet concentrations for the
SCOTT 7422-SC1 cartridge were a bit scattered but are less than the DL (2.4% and 4.5% of the OEL,
respectively). All outlet values were less than the DL; therefore, no evidence of breakthrough is observed
in the data.
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Figure E.11. Plot of Measured Dibutyl butylphosphonate Concentrations before the Inlets and after the
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Appendix F

Historical Data Comparison

F.1 Data Sources

Headspace-characterization data and Industrial Hygiene (IH) data—hereafter referred to as “TWINS HS”
and “TWINS IH”—were obtained from the Tank Characterization Database via the Tank Waste
Information Network System (TWINS). All vapor analysis results for tank 241-A-101 (A-101) and its
exhaust system were obtained via a TWINS query on June 20, 2016, for TWINS HS,(*® and another
query on October 7, 2016, for TWINS IH. More recent headspace data were also obtained from the
Site-Wide Industrial Hygiene Database (SWIHD) by two queries. The first query, on July 12, 2016,
contained all data loaded as of that date. The second query contained all data with survey dates between
May 1, 2016, and October 7, 2016. This latter data set was used to update and supplement the former,
producing a set referred to as “SWIHD HS.”

TWINS HS and TWINS IH data were eliminated from consideration if they met the following criteria:

¢ Quality Assurance samples (blanks, laboratory control samples, or spikes)

Marked as suspect (Data Qualifier flag S)

Associated with a contaminant in a blank, trip blank, or field blank (Data Qualifier flags B, T, or F)

A laboratory control sample that was out of range (Data Qualifier flag a)

An excessive relative percent difference (Data Qualifier flag c)

Marked with a laboratory-defined flag whose meaning was not generically defined and might
indicate a serious data-quality issue (Data Qualifier flags L or Y).

Flags a, ¢, and L were found only in the TWINS IH database, not in TWINS HS.

The exclusions for the SWIHD HS data set were similar:
¢ Having a laboratory control sample that was out of range (flag a)
¢ Associated with a contaminant in a blank (flags b or B)
¢ Having an excessive relative percent difference or relative standard deviation (flags ¢ or d)
¢ Having an excessive difference between the sample result and its serial dilution (flag €)
¢ Having a failed mass spectrometer reading on the sample but not on its serial dilution (flag f)

o Marked with a laboratory-defined flag whose meaning was not generically defined and might
indicate a serious data-quality issue (flags L or Y).

18 No data have been added to TWINS HS since April 2005, so the June 2016 download does not require updating.
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TWINS HS results associated with chemicals that were ambiguously identified (e.g., “alkane,”
“unknown,” “C6 ketone) were deleted unless the molecular weight of one of the chemicals could be
unambiguously specified (e.g., “octanenitrile and others” was kept). In these mixture cases, where the
Chemical ID consisted of a Chemical Abstracts Service (CAS) number followed by M, the molecular
weight of the identified chemical was added to the data record, the CAS number was used for the
Chemical ID, and the concentration expressed in parts per million (absent from the downloaded database)
was calculated from the concentration in milligrams per cubic meter at 25°C and the molecular weight.

A number of chemicals in the TWINS IH data set had “needs conversion” notes in the concentration
(mg/m3 and ppm) columns, rather than numbers, and required calculations to supply these concentrations.
The calculations made use of values already in the database: the molecular weight, the Reported Value
and its units, and the Sample VVolume and its units. A temperature of 25°C and a pressure of 1 atm were
assumed.

The method described above was consistent with that used in PNNL-25880,° except that measurements
that were non-reports—Iess than the reporting limit (RL) for the analyte—were excluded in PNNL-25880
and were not excluded in this study.

For comparison to cartridge tests that were made using a gas stream from the A-101 headspace, only
headspace measurements were appropriate. This required no scrutiny for the TWINS HS or SWIHD HS
databases because they were headspace only for A Farm tanks, but the TWINS IH database required
sorting so that only headspace data were used. Almost all A Farm data in the TWINS IH database were
attributed to individual tank locations, although three rows had locations of “Inside Farm.” Only data that
listed A-101 as a location were used. All of these had Survey Titles that included phrases such as
“Breather Filter Sampling,” or “Headspace.” Because the location was specified as A-101 and the Survey
Title all referred to headspace or breather filter sampling, all of the TWINS IH A-101 data were
considered to be from tank headspace.

Maximum and average®® headspace concentrations were found for each analyte for the combined
TWINS IH and SWIHD HS databases.(??? These maxima and averages are given in Table F.1,(?3
together with Occupational Exposure Limits (OELS) and counts of the number of samples. The notation
“n/a” is used where there were no measurements of the analyte.

Because the TWINS HS data were older, they were considered less representative of the vapors present
during cartridge testing, and the default approach was to omit them from calculations. However, in some
cases, the maximum and average for an analyte were considerably different if they were determined from
a combination of all three databases. When this was the case, results for the three-database combination

19 Hoppe, EW, LA Mahoney, J Cole, and KS Rohlfing. 2016. Hanford Tank Vapors COPCs Update.
PNNL-25880, Pacific Northwest National Laboratory, Richland, Washington.

20 Arithmetic average.

2L The A-101 data in the SWIHD HS database were for dates between July 17, 2015, and June 1, 2016.

22 This evaluation used the concentration data in SWIHD HS and converted them to %OEL, rather than directly
using the %O0EL data in SWIHD HS. Although this approach was consistent with the methods used on the other
two data sets, there are cases where it gave a %OEL value smaller than that found in the SWIHD database. This
difference occurs because concentrations in SWIHD HS may be truncated to one or two significant figures, while
the %OEL values in SWIHD HS are calculated from concentrations before truncation. The difference between
%OEL based on truncated and non-truncated concentrations is small enough to have no effect on conclusions about
whether cartridge maxima are consistent with historical maxima.

23 All % OEL values were calculated from concentration data that had been rounded to a minimum of three
significant figures.
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are tabulated along with those for the default two-database combination. That is, Table F.1 contains

two rows for the chemical instead of one, with the upper row (the default two-database combination) in
normal font and the lower row (the two-database combination) in italics. The criterion for tabulating this
extra information was difference of a factor of 3 or more, in either direction, between the value obtained
from the two-database combination and that from the three-database combination.

Because the reporting limits on concentrations in the historical database were generally higher than the
reporting limits or detection limits in the cartridge tests, it was necessary to analyze data in a way that
would let the effect of less than RL historical data be recognized. To do this, it was assumed that all of
the non-reports in the databases had concentrations equal to the measurements’ RLs. Then the following
rules were applied:

1. If amaximum value was a non-report, it was marked as “< RL” in the table.
2. If all the data contributing to an average were non-reports, the average was marked as “< RL".

3. If the presence of non-reports in an average caused it to be more than a factor of two different, in
either direction, from the value it would have had if only the reported concentrations were averaged,
the average was marked with an asterisk (“*”).

F.3



| A-101 Measurements
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Table F.1. COPC Comparison
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I A-101 Measurements (cont

to Historica

Table F.1. COPC Comparison
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F.2 A-101 Headspace: Comparison with Historical Data

The maximum and average COPC concentrations measured during cartridge testing were compared to the
maximum and average historical concentrations, and where differences were found, historical data were
examined for explanations in the type or circumstances of sampling.

Much of the waste in A-101 was transferred out during the May 2000-July 2003 period. Hence, all data
predating July 2003 are considered inappropriate for comparison to the July 2016 cartridge test data.
This includes all data from the TWINS HS database from which the latest A-101 data were taken in
September 2002. Earlier data do not appear in Table C.1, although they do appear in the A-101
individual test report.

The headspaces of all six tanks in the A Tank Farm are connected by overflow cascade lines and a
ventilation header (Huckaby et al. 2004). Therefore, waste disturbances in any A Farm tank could
propagate changes in vapor concentration to the A-101 headspace. However, there have been no
such waste disturbances in the post-2003 period. All post-2003 A-101 vapor data were taken under
non-disturbance conditions.

The larger discrepancies, or apparent discrepancies, between cartridge inlet and historical concentrations
are discussed in the following sections.

F.2.1 Ammonia

The maximum cartridge inlet concentration of 484% of the OEL is low compared to the historical
maximum concentration in TWINS HS (i.e., 800 ppm [3200% of the OEL). However, this measurement
was made in 1995 and is not pertinent to the waste that was present during cartridge testing in 2016. The
maximum historical concentration measured in data sets other than TWINS HS was 148 ppm (592% of
the OEL), measured on July 17, 2015 (SWIHD HS). The cartridge-testing inlet concentration is close to
and consistent with the historical maximum for more current conditions.

F.2.2 Nitrous Oxide

Nitrous oxide was not measured during cartridge testing. A number of measurements were found in the
TWINS HS database, but all were taken in 1998 or earlier and are not a good match for the waste
presently in the tank. Only one recent measurement was found in TWINS IH. This was a below-report
with an RL of 1.9 ppm (<3.8% of the OEL), which was measured on July 28, 2005, at a breather filter.

F.2.3 1,3-Butadiene

The maximum cartridge inlet concentration was less than the RL (2.6% of the OEL) and <20% of the
historical maximum of 0.512 ppm (51% of the OEL) measured on July 17, 2015 (SWIHD HS). There
were no other post-2003 above-report data for the chemical; all other measurements were below the RL of
0.019 ppm (1.9% of the OEL). The cartridge inlet concentration is considered to be <20% of historical
data?*.

24 This section uses the thresholds from Appendix C in Freeman et.al. [19]. Discrepancies are discussed if the
maximum historical concentration of a compound was >10% of the OEL and the maximum cartridge inlet
concentration was <50% of the historical value. However, discrepancies are considered significant only if the
maximum historical concentration was >10% of the OEL and the maximum cartridge inlet concentration is <20% of
the historical value.
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F.2.4 Furan

The maximum cartridge inlet concentration of 45.5% of the OEL (measured by the Carbotrap 300 TDU
method) is much lower than the historical maximum, a June 1, 2016, below-report with an RL of 7.06 ppb
(<706% of the OEL) that was found in the SWIHD HS database. It was also lower than the only above-
report concentration in SWIHD HS, 1.75 ppb (175% of the OEL), which was measured in the headspace
on July 17, 2015. There were no above-report concentrations in the TWINS IH database, and the only
measurement in the TWINS HS database was a below-report from a sample taken in 2002, before the
waste transfer from A-101 was complete. The cartridge inlet maximum concentration is between 20%
and 50% of the historical above-report maximum and therefore is not considered significantly lower.

F.2.5 2,5-Dihydrofuran, 2-Methylfuran

For both these chemicals, the cartridge inlet concentration was below the detection limit, 26% of the OEL
for 2,5-dihydrofuran and 15% OEL for 2-methylfuran. The concentrations were less than the below-
report historical maxima that came from RLs that were 686% and 586% of the OEL for 2,5-dihydrofuran
and 2-methylfuran, respectively. The high RLs for 2,5-dihydrofuran and 2-methylfuran come from
SWIHD HS and are not unusually high for Carbotrap 300 TDU analyses. There were no above-report
historical data, so no conclusion can be drawn about where the cartridge inlet concentrations lie with
respect to historical data.

F.2.6  2,3-Dihydrofuran, 2,5-Dimethylfuran, 2-Pentylfuran, 2-Heptylfuran, 2-
Propylfuran

For all of these chemicals, the cartridge inlet concentration (or its DL, for less than DL cases) is 5% of the
OEL or less. The concentrations were less than the below-report historical maxima that came from RLs
that were 15 to 36% of the OEL. There were no above-report historical data, so no conclusion can be
drawn about where the cartridge inlet concentrations lie with respect to historical data.

F.2.7 Acetonitrile

The maximum cartridge inlet concentration of 0.69% of the OEL is less than the SWIHD HS historical
maximum, 5.16 ppm (26% of the OEL) measured in 2015. There are a number of other historical
measurements in SWIHD HS, all taken in 2015-2016, that are greater than 5x the maximum cartridge
inlet concentration. The cartridge inlet concentration is <20% of historical data.

F.2.8 N-Nitrosomorpholine

The maximum cartridge inlet concentration of 8% of the OEL was less than the historical maximum
concentration of 0.143 ppb (24% of the OEL). This measurement was in SWIHD HS. It was the

only above-report in the databases and was taken on May 24, 2016. The maximum cartridge inlet
concentration was <50% but >20% of the single above-report historical concentration, and therefore was
not substantially lower than available historical data.
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F.2.9 Dibutyl Butylphosphonate (DBBP)

The maximum cartridge inlet concentration of <4.5% of the OEL, which is below its DL, is low
compared to the historical maximum concentration, a below-report datum with an RL of 0.002 ppm
(<29% of the OEL). This was not an unusually high RL value in the 2015-2016 SWIHD HS database.
There were no above-report historical data, so no conclusion can be drawn about where the cartridge inlet
concentration lies with respect to historical data.

F.2.10 Methyl Nitrite

The cartridge inlet concentration was a non-detect—a Tentatively Identified Compound—uwhile the
historical maximum concentration was 0.43 ppm (430% of the OEL). Historical data were present only
in the TWINS HS database, three measurements taken in 1995. Those measurements are not applicable
because they were taken before waste removal during 2000-2003. There were no above-report historical
data after 2003, so no conclusion can be drawn about where the cartridge inlet concentration lies with
respect to historical data.

F.2.11 Methyl Isocyanate

This chemical was a Tentatively Identified Compound at the inlet in cartridge testing. There were only
two historical concentrations, both below-report. The maximum had an RL of 0.00702 ppm (<35% of
the OEL). Given the scarcity of data, no conclusion can be drawn about where the cartridge inlet
concentration for this chemical lies with respect to historical data.

F.2.12 Summary of Historical Data for the A-101 Headspace

In summary, cartridge inlet concentrations for the A-101 headspace that were substantially lower than
historical data can be described as follows:

o Differences arose from using historical data taken during disturbance for the historical maximum:
none.

o Differences arose from using the RLs of below-report data for the historical maximum: none.

o Differences arose from using data for vapor produced by a no-longer-existing inventory for the
historical maximum: ammonia.

o Differences could not be resolved because of the scarcity of non-disturbance above-report data:
2,3-dihydrofuran, 2,5-dihydrofuran, 2-methylfuran, 2,5-dimethylfuran, 2-heptylfuran, 2-pentylfuran,
2-propylfuran, dibutyl butylphosphonate, methyl nitrite, methyl isocyanate.

o Cartridge inlet concentrations were determined to be significantly lower than above-report historical
concentrations: 1,3-butadiene, acetonitrile.
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