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FIRE HOSE TESTING — 2023 FIRE HOSE DECON DEVICE

1.0 Executive Summary

KAIZEN SAFETY SOLUTIONS, LLC was hired to determine the efficacy of fire hose cleaning using
the Fire Hose Decon device after a fire. A video of the Fire Hose Decon device can be found at:
https://www.youtube.com/watch?v=pwvDEvrOA9U.

Specifically, this study was designed to determine if fire debris and emissions are reduced and to
guantify the levels of reduction through the process of cleaning the hose with the Fire Hose
Decon device.

The efficacy of the Fire Hose Decon device was evaluated through industrial hygiene sampling
under the direction of a Certified Industrial Hygienist (CIH) for chloride anions, soot, char, ash,
and pH on at least 10 independent fire hoses used at fire scenes. In addition, samples were
collected from a gently used clean fire hose as a control in this evaluation.

Swab samples were collected before and after cleaning the fire hose with the Fire Hose Decon
device. An explanation of the sampling methodology is included in Section 6.0 and field sampling
log and instructions are included in APPENDIX A of this report. The sampling methodology was
designed by KAIZEN SAFETY SOLUTIONS, LLC and was tested in the field prior to collecting actual
samples. The contaminants chosen for this study are commonly found at fire scenes as part of
the fire and smoke debris and are quantifiable through laboratory analysis.

A field sampling log was completed for each fire hose that was cleaned and tested. Organized
chronologically by fire, a copy of each field sampling log, photos of the fire hose samples and
followed by the incident history is included in APPENDIX B.

Through laboratory analysis and statistical testing the efficacy of the Fire Hose Decon device is
validated. This device works to significantly reduce the amount of fire debris that has collected
on the fire hose in just a few minutes allowing clean hose to be loaded onto the fire trucks at the
fire scene. Specifically, the raw data revealed that chloride anions (Cl-) concentrations were
reduced by 97.12%, char or ash contamination was reduced by 83.94%, and pH was normalized
by 12.19%. Original laboratory results are found in APPENDICES C, D, and E of this report.

Based on statistical analysis of the data (Table 9.1.4), we can conclude with 95% confidence that
the reduction percentage of chloride is 95.92% +2.60%; char or ash is 85.43% 15.68%, and pH is
12.19% +6.93%, when fire hoses are cleaned with Fire Hose Decon device.

KAIZEN SAFETY SOLUTIONS, LLC 2
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The Fire Hose Decon device is small and portable enough to use on all types and sizes of fires
even after a car fire on the side of the road. This device allows contamination to be removed on
scene and minimizes fire fighter exposures to carcinogens.

Figures 5 thru 10 in Section 9.1 of this report provide a visual representation of the data collected.
As the charts and graphs show, after the fire hose is cleaned by the Fire Hose Decon device, the
overall concentrations are significantly reduced and the distribution of the data points are tighter
indicating that the cleaning is effective and reliable.

Through removing fire debris from the fire hose at the fire scene, there is also a significant
reduction in personnel handling the contaminated hose. Handling the dirty hose less times
reduces overall exposures to carcinogenic fire debris by an estimated factor of 67%.

The 67% reduction is a subjective calculation estimated by the fact that firefighters will only be
handling the potentially contaminated fire hose one time instead of three times (load on the
truck, unload at the fire station, and stretch it out to clean it). Further, the efficacy of cleaning
the fire hoses with brushes at the fire station has never been measured nor quantified. Of
concern, is the fact that the contamination generated from cleaning the fire hose can remain in
the parking area or even in the engine bay allowing potential for tracking the toxic fire debris into
the fire station living quarters.

Ancillary benefits of the Fire Hose Decon device includes the following:
e extended useful life of the fire hose itself;

e no out-of-service time for fire hose cleaning;
e contamination is left at the fire scene not brought back into the living quarters.

The following sections include details about the testing, the lab analysis and the statistical
analysis of the data collected. One of the chloride samples (Fire #7) was eliminated due to a lab
error and sample #11 of the soot, char and ash had a very high level of ash compared to all of the
other samples collected. It was noted that this hose was drug through a pile of fire debris before
it was washed with the Fire Hose Decon device.

The conclusions and recommendations represent professional opinions based upon the latest
scientific information available and expressly do not constitute a certification, warranty, or
guarantee of any type. This report is limited to the time and date the samples were collected.

If you have any questions regarding this report or require further clarification, please contact
Dawn Bolstad-Johnson, MPH, CIH, CSP, FAIHA at 602-881-366lor via email
dbolstad@kaizensafety.com.

KAIZEN SAFETY SOLUTIONS, LLC 3



FIRE HOSE TESTING — 2023 FIRE HOSE DECON DEVICE

2.0 Definitions

1. Alpha (a): (aka the significance level) —is the probability of rejecting the null hypothesis
when it is true. The significance level that is a measure of the strength of the evidence
that must be present in the sample before the null hypothesis can be rejected and
conclude that the effect is statistically significant. p-value is compared to significance
level.

2. Alternate Hypothesis (Ha): It is the opposite of the null hypothesis, states and
demonstrates there is statistical significance between two measured variables.

3. Anion: A particle, atom, molecule, or compound that has a negative charge.

4. Carcinogen: a substance, organism or agent capable of causing cancer.

5. Cohens d: A standardized effect size for measuring the difference between two group
means.

6. Confidence Interval: the probability that a population parameter will fall between a set
of values around the mean.

7. Confidence level: The percentage of probability, or certainty, the same estimate will be
obtained if an experiment is repeated, or the population is resampled in the same
manner.

8. Count: The number of samples for each data set.

9. Degrees of freedom or df: the number of independent pieces of information used to
calculate a statistic. It's calculated as the sample size minus the number of restrictions.

10. [H+] hydrogen ion: the molar hydrogen ion concentration

11. Kurtosis: Measures the extent to which a distribution contains outliers. Data sets with
high kurtosis tend to have heavy tails, or outliers and data sets with low kurtosis tend
to have light tails, or no outliers.

12. Maximum: The maximum value in the data set.

13. Mean: average —The sum of all samples in data divided by the number of samples. The
symbol p represents the population mean while X represents the sample mean.

14. Median: The middle value in a set of data.

15. Minimum: The minimum value in the data set.

16. mg/M3: Milligrams per cubic meter. 1 mg/M?3 is 1 milligram of material per cubic meter
of air.

17. ug/M3: Micrograms per cubic meter. 1 ug/M? is 1 microgram of material per cubic
meter of air.

18. pm: micron — Unit of measure. One micron is equivalent to one one millionth of a meter.

19. ND: Not Detected

20. Null Hypothesis (Ho): a hypothesis that states there’s no relationship between two
variables.

21. Paired sample t-test or dependent sample t-test: a statistical procedure used to
determine whether the mean difference between two sets of observations is zero. In a
paired sample t-test, each subject or entity is measured twice, resulting in pairs of
observations.

22. Pearson correlation: a measure of the strength of the linear relationship between two
variables. It has a value between -1 to 1, with a value of -1 meaning a total negative
linear correlation, 0 being no correlation, and + 1 meaning a total positive correlation.
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23. p-value: measures the strength of evidence against the null hypothesis. Calculated
based on sample data and under the assumption that the null hypothesis is true. Lower
p-values indicate greater evidence against the null hypothesis.

24. pH: Power of hydrogen. A logarithmic scale from 0-14 used to specify the acidity or
basicity of an aqueous solution.

25. Range: The difference between the largest and smallest values in a dataset.

26. Skewness: Indicates the symmetry of data’s distribution. Skewed data are asymmetric.
The terms right-skewed and left-skewed indicate the direction in which the long tail
points on a distribution curve.

27. Standard Error: The standard deviation of the sampling distribution of the mean.

28. Standard Deviation (o is the symbol that denotes standard deviation): The standard
difference between each data point and the mean.

29. Sum: The total of all values for each data set.

30. t-critical value: the cutoff between accepting or rejecting the null hypothesis.
Whenever the t-statistic is farther from 0 than the t-critical value, the null hypothesis is
rejected; otherwise, the null hypothesis is accepted.

31. T Stat or t-value: measures the size of the difference relative to the variation in sample
data. It is the calculated difference represented in units of standard error. The greater
the magnitude of T, the greater the evidence against the null hypothesis.

32. T Test: a statistical test that is used to compare the means of two groups. It is often
used in hypothesis testing to determine whether a process or treatment actually has an
effect on the population of interest, or whether two groups are different from one
another.

KAIZEN SAFETY SOLUTIONS, LLC 5
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3.0 Background

The Fire Hose Decon (FHD) device was designed by a career
Firefighter/Engineer who constantly ran into issues cleaning
the fire hose after every fire. Historically, the method to clean
the fire hose was to load the contaminated or “dirty” hose
back onto the truck, take it to the fire station, unload it,
stretch the hose out, scrub and wash the fire hose, rinse the
hose and then reload it by hand, back onto the fire truck.

The other option was to load the contaminated hose back
onto the truck and leave it until it can be cleaned. This option
may result in the fire hose being exposed to multiple fires Figure 1: Fire Hose Decon Unit
before cleaning.

Both scenarios involve a significant amount of time and effort, potential firefighter exposures to
carcinogens not to mention that the fire truck is out of service during the time needed for the
fire hose cleaning.

The Fire Hose Decon device was designed to easily and simply connect to the fire truck’s red
line/trash line or other hand-lines. Therefore, it can be deployed quickly in many different ways
around the fire truck. The Fire Hose Decon device efficiently removes fire debris collected on
the hose, leaves the contamination at the fire scene and not tracked back to the fire station.
This process reduces potential carcinogenic exposures and minimizes the handling of
contaminated “dirty” fire hoses.

The concept of the Fire Hose Decon device is that clean hose can be loaded back onto the truck
right at the fire scene. Firefighters do not need to handle the fire hose until the next fire, and it
will be clean hose they are handling.

4.0 Purpose

The purpose of this study was to determine the efficacy of the Fire Hose Decon device.
Specifically, this study was designed to determine if fire debris and emissions are reduced and to
guantify the levels of reduction through the process of cleaning the hose with the Fire Hose
Decon device.

KAIZEN SAFETY SOLUTIONS, LLC 6
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5.0 Scope of Work

KAIZEN SAFETY SOLUTIONS, LLC was hired to determine the efficacy of the fire hose cleaning
through industrial hygiene sampling for chloride anions, soot, char, ash, and pH on at least 10
independent fire hoses used at fire scenes. In addition, samples were collected from a gently
used clean fire hose. The samples from the clean hose were used as controls in this evaluation.
Swab samples were collected before and after cleaning the fire hose with the Fire Hose Decon
device. A video of the Fire Hose Decon <can be found at:
https://www.youtube.com/watch?v=pwvDEvrOA9U.

6.0 Methodologies

For this study, two pre-cleaning samples were collected from the front side of the hose before
cleaning process to quantify levels of contaminants that were present on the “dirty” hose. One
sample for chloride anions and one for pH, soot, char, and ash. Each sample was collected with
an alcohol swab over a 3”x 3” area. The area sampled was measured using a tape measure to
ensure accuracy and precision of the sampling process. When possible, the area sampled was
outlined with a sharpie marker.

Once the pre-cleaning samples were collected, the Fire Hose Decon device was connected via a
handline to a 2016 Pierce Quantum Engine pumping the truck at 150 psi. Each hose was
only passed once through the Fire Hose Decon device before the “after cleaning” samples were
collected.

Two post-cleaning samples were collected on the back side of the hose adjacent to areas
sampled during the pre-cleaning. This was conducted to ensure that the same area was not
swabbed twice (before and after cleaning). Each sample was collected with an alcohol swab
over a 3” x 3” area. The area sampled was measured using a tape measure to ensure accuracy
and precision of the sampling process.

Gloves were worn and changed between each sample collection. In addition, photographs of
the hose were captured before and after the Fire Hose Decon cleaning. A complete
sampling methodology was developed for this testing and is included in APPENDIX A.

Samples were submitted via FedEx to Eurofins CEl, 730 SE Maynard Road, Cary, NC 27511 for
laboratory analysis of soot, char, ash, pH and chloride anions. Eurofins CEl is an AIHA accredited
laboratory.

A field sampling log was completed for each fire hose that was cleaned and tested. Organized
chronologically by fire, a copy of each field sampling log, photos of the fire hose samples and a
copy of the incident history for the fire is included in APPENDIX B.

KAIZEN SAFETY SOLUTIONS, LLC 7
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7.0 Summary of Fires

Table 7.0.1 summarizes the date of the incident, sampling date and description of the type of
fire. The visual level of contamination is a subjective rating on a scale of 1-10. This information
was collected from the field sampling log. Each hose was only cleaned once. The time of the
cleaning process was approximately one minute to run the length of hose through the Fire Hose
Decon device. The actual incident history for each fire is included in APPENDIX B.

TABLE 7.0.1 Summary of Fires included in this study.
February 23, 2022 thru March 18, 2023

Visual Level of

Incident Sampling Fire Incident . L Time to
Date Date NO NO Apparatus# Type of Fire Contamination clean
1-10
02/23/2022 | 02/24/2022 | 1 | 22084045 E32 Manufactured 9 1 min
Home Fire

03/08/2022 | 03/09/2022 | 2 | 22104319 E58 Large House Fire 7 1 min
03/14/2022 | 03/14/2022 | 3 | 22111987 E22 Small hose Fire 5 1 min
04/10/2022 | 04/12/2022 | 4 | 22155063 E6 Apartment Fire 8 1 min
04/19/2022 | 04/26/2022 | 5 | 22169140 E28 Double house Fire 7 1 min
05/01/2022 | 05/01/2022 | 6 | 22187450 E23 Car Fire 8 1 min
07/06/2022 | 07/06/2022 | 7 | 22290106 E10 Pa"Et/;i‘:Zk yard 5 1 min
08/29/2022 | 08/30/2022 | 8 | 22376240 E925 House Fire 2 1 min
09/30/2022 | 09/30/2022 | 9 | 22425722 E40 House Fire 5 1 min
10/22/2022 | 10/22/2022 | 10 | 22459052 E57 House Fire 8 1 min
03/18/2023 | 03/18/2023 | 11 | 23116413 E918 Apartment Fire 8 1 min

KAIZEN SAFETY SOLUTIONS, LLC 8
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8.0 Sampling and Analyses of Results

This section summarizes all the results for the sampling that was conducted for this evaluation.
The data collected is organized by sample type in each of the following sections.

Section 8.1 — Combustion By-Products (Soot, char, ash, and pH)
Table 8.1.1 — Summary of Soot, Char and Ash Results and pH
Table 8.1.2 — Summary of pH Samples

Section 8.2 — Chloride Anions Results
Table 8.2.1 — Summary of Chloride Anion Results

8.1 Combustion by-Products (Soot, char, ash, and pH)

Twenty-four (24) wipe samples were collected from fire hoses used at different fire scenes (11
fires and 1 clean hose).

The 24 samples were sent via FedEx to Eurofins CEl, 730 Se Maynard Road, Cary, NC 27511 for
ASTM D6602-13 (mod) for soot, char, and ash. pH analysis was conducted under ASTM D4972-
19 Method A (mod). Eurofins CEl is an AIHA accredited laboratory. The full laboratory reports
are included in APPENDIX C (Soot, char, and ash) and APPENDIX D (pH).

The presence of soot was not confirmed via TEM due to the cost of confirmation analysis. In
addition, soot particles are very small and without TEM the accuracy of PLM analysis is not
completely reliable. Instead, char and ash were used to measure the efficacy of cleaning. The
ranges of soot, char and ash concentrations are included in the following table.

Table 8.1.1 Summary of Soot, Char and Ash Pre- and Post-Fire Hose Cleaning

Contaminant Pre-Cleaning Post-Cleaning
Soot ND - 5% ND —-3%
Char 15 - 80% 1-20%
Ash ND-35% ND-2%

The highest levels of ash (35%, 2%) were determined on the pre-cleaning and post cleaning
samples collected Fire #11. This was an anomaly to the other data observed and further
investigation revealed that the fire hose was drug through a pile of fire debris (ash) at the fire
scene prior to cleaning. All sample results are summarized in Table 8.1.2.

KAIZEN SAFETY SOLUTIONS, LLC 9
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TABLE 8.1.2 Summary of Soot, Char, Ash, and pH Results Pre and Post-Fire Hose Cleaning

- - Analytes
SAMPLEH | abt% oo 54 SAMPLE ID/Location Opaque pH
& Soot Char Ash .
Particles
10-22-22 1A
PRE ND ND <19 2% 6.96
CONTROL FO11713 Clean Hose not a New Hose . °
#1 10-22-22 2A
POST ND <19 <19 ND 7.03
F011714 Clean Hose not a New Hose = £
2-24-22 #1A . .
FIRE 1 Fo04260 | "RE Incident #22084045 — Fire #1 ND L L ND .97
2-24-22 #2A
0, 0,
004261 | POST Incident #22084045 — Fire #1 ND S0% ND <1% 6.26
3-9-22 #1A
PRE ND 659 19 ND 7.40
FIRE 2 F004262 Incident #22104319 — Fire #2 % %
3-9-22 #2A
POST ND 10% <19 2% 6.83
F004263 Incident #22104319 — Fire #2 % % ?
3-19-22 #1A . .
FIRE 3 Fo04264 | "RE Incident #22111987 — Fire #3 ND S ok ND 6.97
3-19-22 #2A
0 0,
Fo0a265 | "O°T Incident #22111987 — Fire #3 ND 2 ND >% 6.42
4-12-22 #1A
PRE ND 809 ND ND 8.31
FIRE 4 F011699 Incident #22155063 — Fire #4 %
4-12-22 #2A
POST ND 209 ND ND 7.69
F011700 Incident #22155063 — Fire #4 %
4-26-22 1A . .
FIRE S F011701 | "RE Incident #22169140 — Fire #5 ND L L ND 8.26
4-26-22 2A
0, 0, 0,
Fo11702 | PO°T Incident #22169140 — Fire #5 ND s ||t <1% 7:35
5-1-22 1A
0, 0, 0,
FIRE 6 F011703 | "RE Incident #22187450 — Fire #6 2 L L ND 7.01
5-1-22 2A ND
POST 39 209 19 6.43
F011704 Incident #22187450 — Fire #6 % % %
7-6-22 1A . .
F011705 | "RE Incident #22290106 — Fire #7 ND L L ND 7.02
FIRE 7 7-6-22 2A
R 0 0, 0
Fo11706 | "O°T Incident #22290106 — Fire #7 ok Lo 25 ND 7:18
8-30-22 1A
0, 0, [+
FIRE 8 Fo11707 | "RE Incident #22376240 — Fire #8 ND s ||t 15% 741
8-30-22 2A
POST ND <19 <19 3% 7.40
F011708 Incident #22376240 — Fire #8 % % ?
9-30-22 1A .
FIRE 9 Fo11709 | "RE Incident #22435722 — Fire #9 ND g ND ND 7:13
9-30-22 2A
0, 0 0,
ro11710 | "O°T Incident #22435722 — Fire #9 2e 2 Rl ND 6.22
10-22-22 1A
0, 0,
Fo11711 | "RE Incident #22459052 — Fire #10 ND XN L ND 8.25
FIRE 10 10-22-22 2A
o POST ND 39 <19 1% 6.76
F011712 Incident #22459052 — Fire #10 % % ?
03-18-23 1A . . .
Fo01586 | 'NE Fire Hose #23116413 — Fire #11 Rl 8 S ND >-60
FIRE 11 03-18-23 2A
- 5 0 0 0,
Foo1587 | "O°T Fire Hose #23116413 — Fire #11 ND e 25 >% 6.79
KAIZEN SAFETY SOLUTIONS, LLC 10
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8.2 pH

Twenty-four (24) wipe samples were collected from fire hoses used at different fire scenes (11
fires and 1 clean hose). The 24 samples were sent via FedEx to Eurofins CEl, 730 Se Maynard
Road, Cary, NC 27511 for pH analysis under ASTM D4972-19 Method A (mod). Eurofins CEl is an
AIHA accredited laboratory. The full laboratory reports are included in APPENDIX D (pH).

pH testing was conducted as an additional analysis on the same swabs that were tested for soot,
char, and ash. The purpose of sampling for pH is to assess the fire residue on the hose pre- and
post-cleaning and determine if the pH is neutralized (brought back to 7.0) through the cleaning
process.

The range of pH levels identified for this study is from 5.60 to 9.97 for the pre-cleaning samples
and 6.22 to 7.69 for the post-cleaning samples. All lab results are included in Table 8.2.1.

The lowest pH was 5.06 on the pre-cleaning sample collected from 1A Incident #23116413 — Fire
#11 and the highest pH observed was 9.97 on the pre-cleaning sample collected from #1A
Incident #22084045 — Fire #1. The lowest pH was 6.22 on the post-cleaning sample collected from
#2A Incident #22435722 Fire #9 and the highest pH observed was 7.69 on the post-cleaning
sample collected from #2A Incident #22155063 — Fire #4.

Figure 2 Photo credit: U.S. Department of the Interior (2019)

The pH scale is a logarithmic scale that runs from 0-14. A pH of 7.0 is neutral. pH levels lower
than 7.0 are acidic and levels higher than 7.0 are alkaline.

pH is defined as the negative logarithm of hydrogen ion concentration and written as the
following equation, pH = -log [H+], where [H+] denotes the molar hydrogen ion concentration.
The acidic or basic nature of a solution is measured by H+ ion concentration. There are an equal
number of hydrogen and hydroxide ions in pure water. Water that has more free hydrogen ions
is acidic, whereas water that has more free hydroxyl ions is basic.

KAIZEN SAFETY SOLUTIONS, LLC
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Each whole pH value below pH 7 is
ten times more acidic than the next
higher value because the pH scale
is logarithmic. For instance, pH 4 is
100 times (10 times 10) more
acidic than pH 6, while pH 5 is ten
times (10 times) more acidic than
pH 4. The same is true for pH
values higher than pH 7, which are
each ten times more basic (or
alkaline) than the next lower whole
value. Figure 3 illustrates how the
pH scale functions.

1A Incident #116413 —
Fire #11 pH of 5.06

Figure 3: Photo credit: National Oceanic and Atmospheric Administration

(2023)

#1A Incident #22084045 - Fire
#1 pH of 9.97

Figure 4: pH and H+ Scale with lowest and highest pH values obtained for the pre-cleaning samples.

KAIZEN SAFETY SOLUTIONS, LLC
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TABLE 8.2.1: Summary of pH Results Pre and Post-Fire Hose Cleaning

pH . q
Dat PRE T o s I pH of Debris Loading
FIRE# L:bT[/) POS4 Sample ID em;()::)a ure i:?:s: Sﬁ:xuf:;rn (Low,'-lli\llg:;iium,
Water
CLEAN Il=g_12127_f§ PRE Clears LHE:s': :gts E:\i/AHose 238 6-96 706 Low
" | Fotima | PO Clean Hose Not New Hoss 29 | 703 | 708 Low
1 56;2_22620 PRE Fire Hose from Inci:ellﬁ #22084045 Fire #1 215 9.97 7.08 High
56;2_22621 POST Fire Hose from Inci::rﬁ #22084045 Fire #1 251 6.26 7.06 Low
2 Fz;;_zzgz PRE Fire Hose from Inci:ellﬁ #22104319 Fire #2 24.9 7:40 7.08 High
Fzg)gll_zzé POST Fire Hose from Inci::rﬁ #22104319 Fire #2 251 6.83 7.08 Low
3 :’(;32_22624 PRE Fire Hose from Inci:ellﬁ #22111987 Fire #3 24.5 6.97 7.06 High
:’(;32_22625 POST Fire Hose from Inci:ezlﬁ #22111987 Fire #3 24.0 6.42 7:05 Low
4 I:l(;ﬁ;iZQZQ PRE Fire Hose from Incidiﬁt #22155063 Fire #4 215 831 7.06 High
;1(;1;;2020 POST Fire Hose from Incidiﬁt #22155063 Fire #4 22.7 7-69 7.07 Low
5 I:l(;ﬁ;zozl PRE Fire Hose from Incidiﬁt #22169140 Fire #5 23.0 8.26 7.08 High
I:l(;ﬁ;zozz POST Fire Hose from Incidiﬁt #22169140 Fire #5 232 7:35 7.06 Low
6 F?)-ll;(z)S PRE Fire Hose from Incidiﬁt #22187450 Fire #6 235 7.01 7.08 High
F(S)-111_§(§4 POST Fire Hose from Incidiﬁt #22187450 Fire #6 23.6 6.43 7:07 Low
. F(7)-161_§(§5 PRE Fire Hose from Incidiﬁt #22290106 Fire #7 238 7.02 /.06 Medium
F(7)-161_§(§6 POST Fire Hose from Incidiﬁt #22290106 Fire #7 238 718 7:05 Low
8 |=8(;i(1)_72027 PRE Fire Hose from Incidiﬁt #22376240 Fire #8 238 741 7.08 High
|=8(;i(1)_72028 POST Fire Hose from Incidiﬁt #22376240 Fire #8 23.9 7:40 7:06 Low
9-30-22 1A
9 F011709 PRE Fire Hose from Incident #22435722 Fire #9 238 713 7.08 High
I?(;i(l);zlzo POST Fire Hose from Incidiﬁt #22435722 Fire #9 24.1 6.22 7:06 Low
10 18'12127';: PRE Fire Hose from Incidel:t #22459052 Fire #10 239 8.25 7:09 High
Il=g-12127-522 POST Fire Hose from Incidez:; #22459052 Fire #10 238 6.76 7:07 Low
3-18-23 1A
1 FO01586 PRE Fire Hose from Incident #23116413 Fire #11 202 >-60 7.06 High
:’632;_52837 POST Fire Hose from Incidez:; #23116413 Fire #11 201 6.79 7.04 Low

KAIZEN SAFETY SOLUTIONS, LLC
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8.3 Chloride anions

The fire hoses in this study were analyzed for chloride anions before and after cleaning. An anion
is an ionic species with a negative charge. The purpose of conducting anion analyses was to
identify the presence of chloride anions in fire debris (soot, char, and ash) that may contribute to
deterioration of the fire hose and is a measurable indicator of the efficacy of the Fire Hose Decon
device. The full laboratory report is included in APPENDIX E.

Two samples from Fire #7 (before and after cleaning) were removed from our data analysis due
to a laboratory error and another sample set was collected (Fire #11) to ensure a total of 10
samples for statistical analysis.

A total of twenty-five (25) samples (twenty-four samples and one blank) were collected and
analyzed for the presence of chloride anions. Samples were analyzed by Eurofins, 10329 Stony
Run Lane, Ashland, VA 23005. Eurofins is an AIHA accredited laboratory. The analytical method
utilized for the analysis of chloride anions is EPA 300.0.

Results of the chloride anion samples are presented in two ways: (1) total concentration per
sample micrograms (pg) and (2) concentration per measured surface area - micrograms per
square inch (ug/in?). Photos are provided to reference samples. Chloride anions sample results
ranged in concentrations from 122 ug to 726 ug per sample for the pre-cleaning samples and
2.67 pg to 18.8 ug per sample for the post-cleaning samples.

The highest level of chloride anion (726 ug) was observed on the pre-cleaning sample collected
from sample 1B 8/30/22 IN 22376240 FIRE #8. The highest level of chloride anion (18.8 ug) was
observed on the post-cleaning samples collected from sample 2B 4/12/22 IN 22155063

FIRE #4.

For the data analysis total chloride anions were used in the calculations for statistical analysis.
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TABLE: 8.3.1: - Summary of Chloride Anion Results

Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
1B 34.9 ug .
11-05-2022 3.88 2
A306010015 10/22/22 Chloride 9 in? Chloridzi/rlmri‘ons
CLEAN HOSE Anions
CLEAN
HOSE
2B 5.25 ug s
A1310(6>3120002126 10/22/22 Chloride 9 in Ch?c;fiscizi/rl\?ons
CLEAN HOSE Anions
3-26-2022 I;IZZ:({SZA(:SZS 585 ug 9in 65 pg/in?
A083040003 Chloride Chloride Anions
#1B .
Anions
1
2.67
3-26-2022 | 2/24/2022 IN Chlori‘:‘i o iz 0.30 pg/in?
A083040004 22084045 #2B Anions Chloride Anions

KAIZEN SAFETY SOLUTIONS, LLC
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Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
3-26-2022 |N3g/1f)(:1§219 ciglzr?cige 9in2 43.9 pg/in®
A083040005 . Chloride Anions
#1B Anions
2
3/9/2022
3-26-2022 N 42/1 04319 10.4 pug 9 in? 1.16 pg/in?
A083040006 Chloride Chloride Anions
#2B .
Anions
3/19/2022 208
3-28-2022 |N/221/11987 Chlor?tige 9in2 23.1 pg/in®
A083040007 N Chloride Anions
#1B Anions
3
sac2020 | MOHCIIN | e | e | ostver
A083040008 . Chloride Anions
#2B Anions

KAIZEN SAFETY SOLUTIONS, LLC
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Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
1B
4/12/22 174
11-05-2022 1\ 2/21.‘{5063 Chlor?tige 9in? 19.3 pg/in?
A306010001 FIRE 84 Anions Chloride Anions
4
2B
11-05-2022 4/12/22 cl:lfri‘;i o iz 2.09 pg/fin?
A306010002 IN 22155063 Anions Chloride Anions
FIRE #4
1B 122 13.56 pg/in?
11-07-2022 4/26/22 Chlor?tige 9in? Chlolrideul-g\nions
A306010003 IN 22169140 Anions
FIRE #5
5
2B 12.6 ug Y
11-05-2022 4/26/22 Chloride o iz Chkl)': digi':ions
A306010004 IN 22169140 Anions
FIRE #5
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Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
1B
258 pg s
11-07-2022 5/1/22 Chloride . 28'.7 ue/ n
A306010005 IN 22187450 Anions 9in? Chloride Anions
FIRE #6
6
2B 13.6 ug .
1.51 2
11-05-2022 5/1/22 Chloride o iz Chion dzi/r"?ons
A306010006 IN 22187450 Anions
FIRE #6
1B
11-05-2022 7/6/22 INDVAPTI:AID 9in? DATA INVALID
A306010007 IN 22290106
FIRE#7
7
2B
11-05-2022 7/6/22 INDVAPTI:AID 9in? DATA INVALID
A306010008 IN 22290106
FIRE#7
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Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
1B 726 pg .
80.7 2
11-07-2022 8/30/22 Chloride o iz Chion dzi/r"?ons
A306010009 IN 22376240 Anions
FIRE #8
8
2B 14.8 ug s
11-05-2022 8/30/22 Chloride . 1.64 ne/ n
X 9in? Chloride Anions
A306010010 IN 22376240 Anions
FIRE #8
1B 559 pg .
62.1 2
11-07-2022 9/30/22 Chloride o iz Chio dzi/r"?ons
A306010011 IN 22425722 Anions
FIRE #9
9
2B 8.64 nug
11-05-2022 9/30/22 Chloride - 0.96 pg/in?
A306010012 IN 22425722 Anions Chloride Anions
FIRE #9
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Date/ Results per Area -
FIRE # Lab ID Sample ID Gyl swabbed Results per in Photo
606 pg s
11-07-2022 1B 10/22/22 Chloride . 67'.3 ue/ n
A306010013 IN 22459052 Anions in? Chloride Anions
FIRE #10
10
17.7 ug s
11-05-2022 28 10/22/22 Chloride . 1'9.7 ue/ n
A306010014 IN 22459052 Anions 9in? Chloride Anions
FIRE #10
1B 532 pug s
03-28-2023 FIRE HOSE Chloride 9 in? Chlsjr'ildzi/r"?ons
B081049002 IN 23116413 Anions
FIRE #11
11
2B 15.95 pg -
03-28-2023 | FIRE HOSE IN Chloride 9 in? Chllt;:;zi/r"?ons
B081049003 23116413 Anions
FIRE #11
<5 pg
03-28-2023 . s
Blank 3081049001 Blank swab Chlc.Jrlde 0in . NO PHOTO
Anions

KAIZEN SAFETY SOLUTIONS, LLC
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9.0 Discussion of Results

As illustrated in the summary tables of results in Section 8.0 of this report, all the post-cleaning
results showed a reduction or neutralization compared to the pre-cleaning results. Percent
reduction was calculated by first finding the difference between the pre-cleaning values and the
post-cleaning values. Then the difference between the two values is divided from the pre-
cleaning value and multiplied by 100.

Example: Fire #1 (See Table 8.1.1)
Char (pre-clean) was 70%
Char (post-clean) was 10%
10-70 =-60/70 X 100 = reduction of 85.71%

TABLE: 9.0.1
Fire Hose Decon - Contamination Reduction Observed as a Percentage
% REDUCTION Observed
Sample ID ERER G ApH CHLORIDE ANIONS
ug per sample
Fire Hose #1 -85.71% CHAR -37.21% -99.54%
Fire Hose #2 -84.62% CHAR -7.70% -97.37%
Fire Hose #3 -90.00% CHAR -7.89% -98.22%
Fire Hose #4 -75.00% CHAR -7.46% -89.20%
Fire Hose #5 -78.57% CHAR -11.02% -89.67%
Fire Hose #6 -71.43% CHAR -8.27% -94.73%
Fire Hose #7 -78.57% CHAR 2.28% DATA INVALID
Fire Hose #8 -93.33% CHAR -0.13% -97.96%
Fire Hose #9 -92.86% CHAR -12.76% -98.45%
Fire Hose #10 -95.38% CHAR -18.06% -97.08%
Fire Hose #11 -94.29%  ASH -21.25% -97.00%
AVERAGE REDUCTION 83.94% 12.19% 97.12%
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9.1 Statistical Analysis

To further evaluate the effectiveness of the Fire Hose, Decon device, pre and post lab results
were statistically tested to compare their differences, calculate confidence intervals and p-
values. A p-value is a statistical measurement used to validate a hypothesis against observed
data. This test is important because it is used as a predictive tool to determine if Fire Hose Decon
device is effective in reducing contamination levels or not.

The statistical analysis was set-up using a paired t-test to test the following hypotheses.

Ho (Null Hypothesis): The Fire Hose Decon does not reduce fire debris collected on fire
hoses.

Ha (Alternative Hypothesis): The Fire Hose Decon does reduce fire debris collected on
fire hoses.

The paired t-test was selected because it is the most appropriate option when two
measurements are made from the same object, and it is necessary to evaluate an intervention
or treatment that was given between the two time periods.

To perform the paired sample t-test, tables with the lab results of each contaminant were created
using Microsoft Excel spreadsheets. Each contaminate had its data sorted in "Pre-Cleaning " and
"Post-Cleaning" groups and paired by their corresponding Fire Scene number.

Using the Data Analysis ToolPak in Excel, a t-Test: Paired Two Sample for Means test was
performed for each contaminant. Table 9.1.1 displays the t-test results for char, ash, pH and
chloride anions.

Descriptive statistics of the pre and post cleanings, the differences of the pre and post-cleanings,
and the percentage reductions of all pre and post-cleaning samples for each analyte were also
generated with the Data Analysis ToolPak. Those results are summarized in Tables 9.1.2, 9.1.3,
9.1.4. In addition, charts and graphs were created for a visual presentation of the data.

Results of the Calculations

Paired t-tests were conducted to determine the efficacy of the Fire Hose Decon device in reducing
the amount of fire debris that collected on the fire hoses. All t-test results indicate that there are
significant differences between the pre and post-cleanings for char, ash, pH and chloride anions.
T-test on char and ash showed that the level of char and ash concentrations on the hoses went
from pre-cleaning (Mean (M)= 60, Standard deviation (SD)= 19.24) to post cleaning samples (M
=9.64,SD=7.02;t=11.13, p < 0.001, Cohen d > 0.8). The paired sample t-test on pH showed that
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the pH levels on the hoses were neutralized from the pre-cleaning samples (M =7.58, SD = 1.11)
to post-cleaning samples (M = 6.85, SD = 0.05; t = 2, p = 0.74, Cohens d > 0.8). While the paired
samples t-test performed on chloride anions showed that chloride anions concentrations went
from pre-cleaning (M = 416.5, SD = 213) to post cleaning samples (M = 11.89, and SD= 5.52; t =
6.01, p <0.001, Cohen d >0.8).

The high t-Stat values of char and ash (t = 11.13), pH (t=2) and chloride anions (t=6.01) indicates
that large differences do exist between the pre and post cleaning samples.

Statistical analysis of both char or ash and chloride anions sample results showed t-Stat values
and p values that were statistically significant. The large t-values coupled with the p-values < 0.05,
provide greater evidence against the null hypothesis, as there is less than a 5% probability the
null hypothesis is true. Therefore, the null hypothesis can be rejected, and the alternative
hypothesis can be accepted indicating that the Fire Hose Decon device does reduce fire debris
concentrations from the fire hoses.

The statistical analysis of the pH results showed to have a large t-Stat value that indicated that
there is a large difference between the pre-cleaning and post-cleaning samples. However, the p-
value was greater than 0.05 (p= 0.07) and the pH data fails to reject the null hypothesis. The
sample data provides insufficient data to conclude that the effect exists in the population. While
cleaning with the Fire Hose Decon, device helped to neutralize the levels of pH on the fire hoses,
as shown in the raw data, it was not statistically significant nor predictive.

To determine the strength of the difference in pH neutralization between pre and post cleaning
samples using the Fire Hose Decon device, a Cohens d effect size test was conducted on the
sample data. The Cohens d test is a standardized effect size test that provides a quantitative
measure between the pre and post-cleaning samples. It tells how many standard deviations lie
between the two means and expresses it in standard deviation units. The following displays the
different Cohens d effect size. A d of 0.5 indicates that there is a small effect size, and the two
groups differ by half standard deviation, a d of 1 indicates they differ by 1 standard deviations,
and so on. Large Cohens d effects were observed for char or ash, chloride, and pH (see Table
9.1.3).

Interpretation of Cohens d Effect Size

Relative size Effect size
Small 0.2
Medium 0.5
Large 0.8 or greater
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Based on these statistical tests (Table 9.1.4), we can conclude with 95% confidence that the
reduction percentage of chloride 95.92% +2.60%, char or ash will be 85.43% +5.68%, and pH

12.19% +6.93%, and when fire hoses are cleaned with Fire Hose Decon device

TABLE: 9.1.1: Paired Two Sample for Means t-Test Results

Char & Ash pH Chloride
PRE POST PRE POST PRE POST
Mean 60.00% 9.64% 7.58 6.85 416.50 11.89
Observations (number of samples) 11 11 11 11 10 10
Hypothesized Mean Difference 0 0 0
Degrees of freedom (df) 10 10 9
t Stat 11.13 2.00 6.01
P(T<=t) two-tail (P value) <0.001 0.074 <0.001
t Critical two-tail 2.228 2.228 2.262
TABLE: 9.1.2: Pre and Post Descriptive Statistics
Char & Ash pH Chloride
PRE POST PRE POST PRE POST
Mean 60.00% 9.64% 7.58 6.85 416.50 11.89
Standard Error 5.80% 2.12% 0.34 0.15 67.36 1.75
Median 70.00% 10.00% 7.40 6.79 463.50 13.10
Standard Deviation 19.24% 7.02% 1.11 0.50 213.00 5.52
Range 65.00% 19.00% 4.37 1.47 604.00 16.13
Minimum 15.00% 1.00% 5.60 6.22 122.00 2.67
Maximum 80.00% 20.00% 9.97 7.69 726.00 18.80
Sum 660.00% 106.00% 83.33 75.33 4165.00 118.87
Count 11 11 11 11 10 10
Confidence Level (95.0%) 12.92% 4.71% 0.75 0.33 152.37 3.95
Upper Confidence Interval 72.92% 14.35% 8.32 7.18 568.87 15.84
Lower Confidence Interval 47.08% 4.92% 6.83 6.51 264.13 7.94
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TABLE: 9.1.3: Difference in Pre and Post Descriptive Statistics

Char and Ash pH Chloride
Mean >0.36% 0.97 404.61
Standard Error 4.53% 0.30 67.37
Median 55.00% 0.62 450.33
Standard Deviation 15.01% 1.00 213.06
Range 51.00% 3.70 601.80
Minimum 14.00% 0.01 109.40
Maximum 65.00% 3.71 711.20
Sum 554.00% 10.70 4046.13
Count 11 11 10
Confidence Level (95.0%) 10.08% 0.67 152.41
Upper Confidence Level 60.45% 1.65 557.02
Lower Confidence Level 40.28% 0.30 252.20
Pooled SD 14.48% 0.86 150.67
Cohensd 3.48 0.84 2.69
TABLE: 9.1.4: Percentage Reduction (%)
Char and Ash pH Chloride
Mean 85.43% 12.19% 95.92%
Count 11 11 10
Confidence Level (95.0%) 5.68% 6.93% 2.60%
Upper Confidence Level 91.12% 19.12% 98.53%
Lower Confidence Level 79.75% 5.26% 93.32%
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Figure 5: Bar Chart of Char or Ash Pre and Post Sample Comparison
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Figure 6: Violinen and Box Plots of Char and Ash Pre and Post Samples
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Figure 7: Bar Chart of pH Levels Pre and Post Sample Comparison
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Figure 8: Violinen and Box Plots of Char and Ash Pre and Post Samples All

KAIZEN SAFETY SOLUTIONS, LLC 27



FIRE HOSE TESTING — 2023

FIRE HOSE DECON DEVICE
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Figure 9: Bar Chart of Chloride Anions Pre and Post Sample Comparison
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10.0 Conclusions

Through laboratory analysis and statistical testing, the efficacy of the Fire Hose Decon device is
validated. This equipment works to significantly reduce the amount of fire debris that has
collected on the fire hose in just a few minutes allowing clean hose to be loaded on the fire trucks
at the fire scene.

Specifically, the raw data analysis showed that the chloride anions (Cl-) concentrations were
reduced by 97.12%, char or ash contamination was reduced by 83.94%, and pH was normalized
by 12.19%.

Based on statistical analysis of the data (Table 9.1.4), we can conclude with 95% confidence that
the reduction percentage of chloride is 95.92% +2.60%; char or ash is 85.43% 15.68%, and pH is
12.19% +6.93%, when fire hoses are cleaned with Fire Hose Decon device.

Figures 5 thru 10 in Section 9.1 of this report provide a visual representation of the data collected.
As the charts and graphs show, after the fire hose is cleaned by the Fire Hose Decon device, the
overall concentrations are significantly reduced and the distribution of the data points are tighter
indicating that the cleaning is effective and reliable.

Through removing fire debris from the fire hose at the fire scene, there is also a significant
reduction in personnel handling the contaminated hose. Handling the dirty hose less times
reduces overall exposures to carcinogenic fire debris by an estimated factor of 67%.

The 67% reduction is a subjective calculation estimated by the fact that firefighters will only be
handling the potentially contaminated fire hose one time instead of three times (load on the
truck, unload at the fire station, and stretch it out to clean it). Further, the efficacy of cleaning
the fire hoses with brushes at the fire station has never been measured nor quantified. Of
concern, is the fact that the contamination generated from cleaning the fire hose can remain in
the parking area or even in the engine bay allowing potential for tracking the toxic fire debris into
the fire station living quarters.

Ancillary benefits of the Fire Hose Decon device includes the following:
o extended useful life of the fire hose itself;

e no out-of-service time for fire hose cleaning;
e contamination is left at the fire scene not brought back into the living quarters

Please do not hesitate to contact Dawn Bolstad-Johnson, MPH, CIH, CSP, FAIHA with any
guestions about this report. | can be reached at 602-881-3661 or dbolstad @kaizensafety.com
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11.0 Qualifications and Limitations

KAIZEN SAFETY SOLUTIONS, LLC industrial hygiene services have been performed using a degree
of skill and care ordinarily exercised under similar circumstances by industrial hygiene
consultants practicing on similar projects, in a similar time frame and/or locality and under similar
conditions.

Dawn Bolstad-Johnson, MPH, CIH, CSP, FAIHA conducted the site investigation at this property.
Ms. Bolstad-Johnson has over 25 years’ experience sampling after-fire environments. She was
the first to publish a peer reviewed study on identifying and quantifying airborne toxins
immediately after a fire is extinguished.

Her published article can be found on Google Scholar or if you search “Characterization of Fire
Fighter Exposures During Fire Overhaul”. In this paper, published in 2000, Ms. Bolstad-Johnson
made what was then considered a bold statement about the carcinogens present on the
fireground and that firefighters should remain in respiratory protection during overhaul. Since its
publication in 2000 Ms. Bolstad-Johnson’s study has become widely accepted and has been
referenced over 235 times in other peer-reviewed published studies.

In 2001, Ms. Bolstad-Johnson was a co-author and principal investigator on the study testing the
biological effects of fires on firefighters who worked in the after-fire overhaul (aka mop-up phase)
both wearing a canister respirator and wearing no respiratory protection. The conclusion was
that air purifying respirators do not work in this environment and the firefighters, through
biological monitoring including sputum and blood, had markers that showed inflammation of
lung tissue. This study is entitled “Adverse Respiratory Effects following Overhaul in Firefighters”
and was published in the Journal of Environmental and Occupational Medicine in 2001 and has
been referenced over 146 times in other peer reviewed published studies.

In 2010, Ms. Bolstad-Johnson authored an article for the American Institute of Conservators
entitled the “Hidden Hazards of Fire Soot”. The article was intended to raise awareness for the
Art Conservators, who are typically inches from their work, with soot deposits inches from their
breathing zone, about the hazards of breathing in soot, char and ash that may have collected on
artifacts, art collections, etc. that have been damaged by smoke or fire.

In 2013, Ms. Bolstad-Johnson authored an article for the AIHA Synergist publication entitled
“Firefighting a Toxic Profession” which outlines all the studies and findings relating to health
effects from fire by-product exposure and recommended the use of full respiratory protection
during all work after the fire is extinguished. In her papers, Ms. Bolstad-Johnson references
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those other trades (demolition contractors, construction contractors, insurance adjusters, etc.)
should follow these protocols.

In 2018, Ms. Bolstad-Johnson authored a book entitled “EXPOSED Carcinogenic Exposures on the
Fireground and 11 work practices to minimize the risk”. This book again outlines the toxic
chemicals that are both airborne and settled in after fire environments and references her
previously published works. The book also and includes exposure data for fire investigators and
child-bearing age female firefighters and contaminants that are showing up in breastmilk.

In March 2022, Ms. Bolstad-Johnson published an article entitled Recognizing and Minimizing
the Inherent Risks of Wildfires in FireRescue 1 (March 10, 2022)
https://www.firerescuel.com/fire-products/personal-protective-equipment-ppe/articles/recognizing-

and-minimizing-the-inherent-risks-of-wildland-fires-koCTnoBfF1rAlkqgk/

Ms. Bolstad-Johnson is a regular peer reviewer with the Journal of Occupational and
Environmental Hygiene and has peer reviewed over thirteen scientific articles (2017-2022) on
topics that include post-fire environments, firefighter exposures, off gassing of building materials
after the fire is extinguished and contamination control.

For the past three years, Ms. Bolstad-Johnson has taught the Professional Development Course
at the American Industrial Hygiene (AIHA) Conference entitled “Identifying and Quantifying Post-
Fire and Post-Urban Wildfire Hazards”, to a group of her peers on how and what to sample in
post-fire environments. This course has been presented to over 150 industrial hygienists and
ranked in the top 5 courses offered during the AIHA conference.

In short, Ms. Bolstad-Johnson is uniquely qualified to conduct this post-fire assessment and is
gualified not only to produce a hazard assessment based on environmental testing but also
understands that when a structure is charged with smoke, the smoke and everything that is
carried in the plume of smoke (gases) or on particulate matter (inorganic acids), can get into
every area of a structure (not just high-touch areas) including wall cavities, duct work, open living
areas, attic spaces, insulation and every electrical and electronics conduit wall penetration, void
or chase.
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Fire Hose Testing - Sampling Methodologies:

N

~

Wash hands before and after each sample collection

Don new nitrile gloves before each new sample location to ensure no cross contamination.

Swab a premeasured area of 3” x 2” on the front of hose and a separate sample on the back of the hose in
the same area. Mark the area sampled with a sharpie before running a cleaning to ensure the same area
is not sampled again post-cleaning. 1% sample should be in the center of a 50’ hose. Second sample
should be above the first sample location. Third sample should be below the first sampling location. Each
sampling area should be marked by area and 1, 2, 3 respectively with a sharpie marker.

Write the date, incident number and the sample number on each zip lock bag. Each sample should be in a
separate zip lock bag.

Take photos of each sampling location and the hose before and after each cleaning.

[ 3] ] 2]

One of the attached sampling logs should be completed for each sample event.

A printout of the incident should be stapled to each log sheet.

Any unique details about the incident (e.g. hazmat scene, hoarders house, meth lab etc) should be
included in the log under observations or other information.

The complete sampling protocol must be completed for a new hose not exposed to any fire for a control.



Fire Hose Cleaning Efficacy - Sampling Log

Incident No:

Print out of Incident:

Date of Incident:

Date of Sampling:

Hose from Apparatus #:

Approximate Age of Hose:

Visual Assessment
(before cleaning) Holes, rips,
condition, degree of soiling etc List
all details

Visual Assessment
After cleaning with water only

Length of time in
cleaning machine:

Visual Assessment

After cleaning with soap and one
extra rinse (note how many rinses
after soap application)

Length of time in
cleaning machine:

SAMPLE LOG
Photo of
samole # Time of Sample location/Area sample Sample location
P day: 3" x2” location marked with sharpie
w/ruler
Sample #1A (pre-clean) Front side center of 50’ hose Y N Y N
(Soot, char, ash pH)
Sample #.18 (pr.e-clean) Back side center of 50" hose Y N Y N
(Chloride anions)
Sample #2A (post water clean) Front side above center of 50’ hose Y N Y N
(Soot, char, ash, pH)
Sample #28 (.post water clean) Back side above center of 50’ hose Y N Y N
(Chloride anions)
Sample #3A (post soap/water Front side below center of 50" hose Y N Y N
clean) Soot, char, ash pH)
Sample #38 (po.st 508 p/Water Back side below center of 50’ hose Y N Y N
clean) (Chloride anions)

Sampled by: (print)

Other Notes/Observations:




APPENDIX B:
Field Sampling Logs
Photos

Incident History
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FIRE #1

02.24.2022

Field Sampling Log
Photos
Incident History

























FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #1 FIRE HOSE PHOTOS - 02.24.2022

Description Photo

Samples collected for Fire #1.

Fire Hose Decon cleaning fire hose in Fire #1.

Pre-Clean Post Clean
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FIRE #2

03.09.2022

Field Sampling Log
Photos
Incident History

























/211946

/211946
/211950
/212030
/212039

/212039
/212045
/212056

/212140
/212146
/212149
Ji2 2R i
/21182287

/212320

/212403
/212451

/2:152,5'59

/212616
/2126153

/212838

/212840
/212842
/212911

/212917

/212917
/212923
1212958
/212003
[21209%
/213045
/213136
/213137
/213201
/213209
/213240
/12413412

/213519
7826143 5312
/213538

A213544

/213549
7213559

/213636

NOTIFY

SMILE
MILE
ONSCNE
ASSGER

SUPDATE
MISC
STAGED

*STAGED
SECMEM
ONSCNE
STAGED
MISC

MILE

ONSCNE
MISC

MISC

STACED
ONSCNE

MTSC

*ONSCNE
AIQ
MISC

MISC

MISC
*ONSCNE
MISC
*AOR
RECALL
SECMEM
*AOR
*AOR
RECALL
*ATIQ
MISC
MIsC
MISC
MISC
SECCLR

SECTOR
SECCLR

SECCLR

MISC

(CM0093)

(CM0093)
(CM0093)
(WA2835)
(DA2686)

(******)

(WA2835)
(WA2835)

(******

)
(WA2835)
(WA2835)
(WA2835)
(WA2835)

(WA2835)

(WA2835)
(WA2835)

(WA2835)

(WA28235)
(WA2835)

(WA2835)

!******)
\

(DA2686)
(WA2835)

(WA2835)

(WA2835)

(%% * Kk * k)
(WA2835)
(******)
(WA2835)
(WA2835)

(******)
(%% % %% %)
{WA2835)
(******)
(WA2835)
(WA2835)

(WA2835)
(WA2835)
(WA2835)

(WA2835)
(WA2835)

(WA2835)

(WA2835)

DS33

DS33
DS33
BC1

EVIe318

DS53
E6

E22
E6
E6
E22
DS53

DS53

E22
DS53

DS53

DS53

C9578
CR8
BISI53

DSS3

DS53
NDC
DS53
CRV
L1
E22
BC2
C957S
RMSO
RMS0
DS53
DS53

DS53
DS53
E39

E6
R58

L22

DS53

Notifications made: PHXSR PHXOPS

NOTIFICATION FOR #22104319: WORKING FIRE 1602 W

NEY AV ,PHX WORKING HOUSE FIRE (STRUCT) ON CHAN
A9 ,BC5 CMD OF FULLY INVOLVED LG WKING HSE FIR
DEFENSIVE STRATEGY,ABANDONED HSE, BALANCED TO 1S
LARM. ATTACKING THE FIRE W/BLITZ LINE AND ATTAC
G FROM WEST

(NOT)

(NOT)

[22:39]

CODE 3 (NLS)

,25MIN ETA

Paged: FI38

,CMD/BC1l; DO 360 AND GIVE ME REPORT

(1.1 ;32:35]

,WEST ON PLUG

[11:57]

WEST

, EAST ON PLUG

, SOUTH/CMD; STARTING TO GET STR COLLAPSE ON S S
, WALLS ARE FALLING INWARDS

(ETT)

, STR COLLAPSE TO S SIDE OF BLD, ALL CREWS AWAY
M BLD

,EAST/CMD; LOOKS SAME TO ME, HITTING IT FROM OU

DE, GOOD AMOUNT OF FIRE FROM EAST SIDE ON ROOF
,CMD/ALM; LRG FULLY INV HSE, FIRE CONTAINED TO
NO EXP.

[16:33]

[24:11)

, PER AVL

,BC1/CMD; HL IN FRONT OF HSE IS JUST SHOOTING O
AND NOT HAVING ANY IMPACT

[18:57]

,CMD/WEST; HL NEEDS TO COME DOWN, YOU ARE NOT H
ING ANYTHING

,03/08/22 21:28:55 Message To:
36

,CR8 NOT RESP,
[19:40]
,BC1/CMD;

#319 TRO From:

DUE TO NO CUSTOMER NEEDS
SUFFICIENT WITH CREWS BACK HERE

. PER CMD
SOUTH

, PER CMD

,DECON AT PUMP28

, SOUTH/CMD; CONT TO USE HL, DON'T THINK STANDS
VERY EFFECTIVE

, SOUTH/CMD; L22/R58 GOING OUT TO FILL BOTTLES
,WEST/CMD; E39 COMING OUT TO REFILL BOTTLES

WEST

, RECYCLE

WEST

SOUTH

+RECYCLE

SOUTH

JRECNCILE

.E22/CMD; SHUTTING DOWN DECK GUN AND RELOCATING






/230112 SUGG (RWUNIT) DS35 Response requirements can't be filled
/23002238 ASSGER (VvS8621) CRS CODE 3 (NLS/CCP/CCU/FDO/VSP/VSS/VSU) <«from near
7 W VOGEL AV, PHX>
#DE2956 DELGADILLO, EDWARD
#RM3266 RAMIREZ, MELISSA
/230235 SUPDATE (****xx) Paged: CRS8
/230235 SUPDATE (***xx*xx) Pagers updated: PHXCR
/230249 *AIQ (***x*x%%x) PT3
/230304 SUGG (RWUNIT) DS35 Response requirements can't be filled
(
(

/30306 HOLDU HT0509) CRS8 Special Call , SHIFT CHANGE
AT 0R0D MISC VS8621) CRS8 RESET BLINK NOTIFICATION

, RESP
/230324 *ENROUT (****xx) CRS CODE 2

/230505  CANSUP (HT0509) DS35
/230647  MISC HT0509) CRS8 RESET BLINK NOTIFICATION
/232211  SPECL (VS8621) DS51 U
/232213  SUGG (RWUNIT) DS35 A9: U10{ 13:39)
/232214 *EXPOS (****x%) Eg WJ7700 WHITING, JAMES
AD1101 ANDES, DYLAN
PA0780 PICKERING, AARON
WA0920 WOOLDRIDGE, AUSTIN W
,Wood Products, HOUSEFIRE EXTINGUISHINGAND OVERH

(

/230501 SUGG (RWUNIT) DS35 Response requirements can't be filled
(
(

/232217 ASSG (HT0509) U1l0 [09.4] (NLS/LTR/PUT/XPU)
#RB3049 ROOT, BRYAN

/382217 SWUEDATE (¥ %) Paged: PI12

/232236 AOR (VS8621) FI1S5

/232247 AOR (VS8621) FKFI34

/232309 UPDATE (VS86z1) UlO0

/232413 *ENROUT (***xx%) [Ul0 [01:56] CODE 2
/233123 *ONSCNE (***x*%) CRS [28:48]
/233350 AOR (CM0093) FI1l4

(2B8§25 AOR (Vs8621) FI38

/281392 *ONSCNE (***x**xx) {10 {17:05]
/235711 *CLEAR (****xx) E28 , UNAVAILABLE T/DECON
/235820 *AOR (***x*x*x) CRS8
**%x New Date: 03/09/22 *xx
/000451 MILE (HS7803) DS53 (PDI)
, PER CRS8
/001519 *EXPOS (eekikakoking PRISIQ WS6902 WALRATH, SCOTT R

HK0774 HAWTHORNE, KERRIE

HA8597 HERD, AUSTIN

WJ1405 WILLIAMS, JOSHUA
,Hydrocarbons/Paints/Solvents, WORKING HOUSE FIR

/001552 *CLEARR (****xx) E58 , UNAVAILABLE T/DECON 20 MIN DECON
/001842 *AOR (LA Rk ) RO

/C02425 *CLEAR (kg kaxp)  |E2p2 , UNAVAILABLE T/DECON

/002459 *EXPOS (**xx%x%xx) E22 LM6849 LIEBIG, MATTHEW W

DJ8404 DUFFY, JOSEPH
DM1232 DOTY, MAXWELL H.
SD1134 SIMMONS, DARRELL ELLIOTT
,Hydrocarbons/Paints/Solvents, HOUSE FIRE
/003649 *CLEAR (***wvk*) B39 , UNAVAILABLE T/DECON
/003802 *EXPOS (***x%x) E39 LD7149 LOPEZ, DAVID M
MJ0778 FLEMING, JULIE
PB0944 PLATT, BRANDT
HR9668 HOFFNER, RORY R
,Plastics, EXPOSED TO PRODUCTS OF COMBUSTION FRO
OUSE FIRE. ALL PPE WORN THROUGHOUT

/004202 MISC (HS7803) DS53 ,CMD TO ALARM, CMD TERM ALL UNITS AVAIL AS THEY
SEMBLE FIRE WATCH TO BESET UP 2HRS AFTER FD LEA
/004205 MILE (HS7803) BCS (XCM)

/004224 UPDATE (HS7803) R58



/004305

/004334

/004401

/004458

/004505
/004539
/004802
/004857

/005056
/005542
/005543
7005543
/005543
/005543
/005543

/090051

*CLEAR

*EXPOS

*EXPOS

*EXPOS

*AOR
UPDATE

*CLEAR

*EXPOS

UPDATE
AIQ
CLEAR
CLEAR
CLEAR
CLOSE
EPREM

CROSS

(******)

(******)

(******)

(******)

(% *kkok k)
(MM2347)
(******)

(******)

(MM2347)
(MM2347)
(MM2347)
(MM2347)
(MM2347)
(MM2347)
(MM2347)

(BCO1l61)

R58

L22

L22

BCS

BCS
L22
E57
ES7

L22
L22
SWG000
SRP0O0O
PHXPO1
DS49
DS49

DS36

, UNAVAILABLE T/DECON RETURNING FROM HOSP. MONIT
NG RADIO

TJ6178 THOMPSON, JEFFREY

TD9683 THOMPSON, DUSTIN S

AS6992 ALFRED, SCOTT A

,Other, LARGE HOUSE FIRE 4 HRS OF WORK AND OVERH
GB8149 GILE, BRUCE

BM4005 BROEK, MICHAEL

TJ6178 THOMPSON, JEFFREY

TD9683 THOMPSON, DUSTIN S

AS6992 ALFRED, SCOTT A

,Other, LARGE HOUSE FIRE 4 HRS OF WORK AND OVERH
EJ2250 ENRIQUEZ, JORGE

OM6176 OLSON, MATTHEW

,Insulation, HOUSE FIRE

, UNAVAILABLE T/MISC DECON

RD1316 RANGEL, DAVID

MJ7135 MELLBERG, JEREMY

KC7939 KOUNTZ, CALEB

WR7572 WASHINGTON, RODRICK

,Insulation, FULLY INVOLVED HOUSE WITH EXTENSIVE
ERHAUL

, PER AVL

,Premise Warning created, * RECENT WORKING INCI
T AT THIS LOCATION.* NOTIFY MEMBE

R OF AHQ MANAGEMENT TEAM.

#F22104812
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FIRE #3

03.19.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #3 FIRE HOSE PHOTOS - 03.19.2022

Description Photo

Samples collected for Fire #3.

Fire Hose Decon cleaning fire hose in Fire #3.

Pre-Clean Post Clean
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FIRE #4

04.10.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #4 FIRE HOSE PHOTOS - 04.12.2022

Description Photo

Samples collected in Fire #4

Fire Hose Decon cleaning fire hose in Fire #4.

Pre-Clean Post Clean
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FIRE #5

04.26.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #5 FIRE HOSE PHOTOS- 04.26.2022

Description Photo

Samples collected in Fire #5

Fire Hose Decon cleaning fire hose in Fire #5.

Pre-Clean Post Clean
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FIRE #6

05.01.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #6 FIRE HOSE PHOTOS - 05.01.2022

Description Photo

Samples collected in Fire #6

Fire Hose Decon cleaning fire hose in Fire #6.

Pre-Clean Post Clean
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FIRE #7

07.06.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #7 FIRE HOSE PHOTOS - 07.06.2022

Description Photo

Samples collected in Fire #7

Fire House Decon Cleaning fire hose in Fire #7

Pre-Clean Post Clean
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FIRE #8

08.29.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023

FIRE HOSE DECON MACHINE

FIRE #8 FIRE HOSE PHOTOS - 08.30.2022

Description Photo
Samples collected in Fire #8
Fire House Decon Cleaning fire hose in Fire #8
Pre-Clean Post Clean
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FIRE #9

09.30.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #9 FIRE HOSE PHOTOS - 09.30.2022

Description Photo

Samples collected in Fire #9

Fire Hose Decon cleaning fire hose in Fire #9.

Pre-Clean Post Clean
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FIRE #10

10.22.2022

Field Sampling Log
Photos
Incident History







FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #10 FIRE HOSE PHOTOS - 10.22.2022

Description Photo

Samples collected in Fire #10

Fire Hose Decon cleaning fire hose in Fire #10.

Pre-Clean Post Clean

























FIRE HOSE TESTING — 2023

FIRE HOSE DECON MACHINE

Field Sampling Log
Photos
Incident History

FIRE #11

03.18.2023






FIRE HOSE TESTING — 2023 FIRE HOSE DECON MACHINE

FIRE #11 FIRE HOSE PHOTOS - 03.18.2023

Description Photo

Samples collected in Fire #11

Fire Hose Decon cleaning fire hose in Fire #11.

Pre-Clean Post Clean
















APPENDIX C:

Laboratory Results
Eurofins: Soot, char and ash

KAIZEN SAFETY SOLUTIONS, LLC APPENDIX C



Kaizen Safety Solutions, LLC

PO Box 42983

Phoenix, AZ 85080

Project: FH - 2022
Method: ASTM D6602-13 (Mod.) Direct Microscopy

LABORATORY REPORT

Date Analyzed:
Date Reported:
ECEI Lab Code:
Analyst:

Combustion By-Products

3/24/2022
3/29/2022
F220444
Tianbao Bai

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
NEW [ FO04258 [ Brand NEW Clean |Black Carbon (Soot) 1 ND Opaque/Dark Particles appear to
HOSE Fire Hose - Before |carbonized Material (Ash) ND be mostly composed of Rubber.
#1A Cleaning [ rbonized Material (Char) 1 (1)
Opaque/Dark Particles <1
NEW [ FO04259 | Brand New Clean |Black Carbon (Soot) 1 ND Opaque/Dark Particles appear to
HOSE Fire Hose.- Post (carbonized Material (Ash) ND be mostly composed of Rubber.
#2A Cleaning [ rbonized Material (Char) <1 (1)
Opaque/Dark Particles <1
2/24/22 | FO04260 |Hose from Incident|Black Carbon (Soot) 3 ND
#1A #084045 -.Before Carbonized Material (Ash) <1
Cleaning [ rbonized Material (Char) 70
Opaque/Dark Particles ND
2/24/22 | FO04261 [Hose from Incident|Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
#2A #084045.— Post [carbonized Material (Ash) ND be mostly composed of Rubber.
Cleaning [ rbonized Material (Char) 10 (1)
Opaque/Dark Particles <1
3/9/22 | FO04262 |Hose from Incident|Black Carbon (Soot) 3 ND
#1A #104319 -.Before Carbonized Material (Ash) 1
Cleaning [ rbonized Material (Char) 65
Opaque/Dark Particles ND
3/9/22 | FO04263 |Hose from Incident|Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
#2A #104319.— Post (carbonized Material (Ash) <1 be mostly composed of Rubber.
Cleaning [ rbonized Material (Char) 10 (1)
Opaque/Dark Particles 2
3/19/22 | FO04264 |Hose from Incident|Black Carbon (Soot) 3 ND
#1A #111987 -.Before Carbonized Material (Ash) 1
Cleaning [ rbonized Material (Char) 50
Opaque/Dark Particles ND
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Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

Project: FH - 2022
Method: ASTM D6602-13 (Mod.) Direct Microscopy

LABORATORY REPORT

Combustion By-Products

Date Analyzed:

Date Reported:  3/29/2022
ECEI Lab Code: F220444
Analyst:

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
3/19/22 | FO04265 |Hose from Incident|Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
#H2A #111987 - Post  |Carbonized Material (Ash) ND be mostly composed of Rubber.
Cleaning Carbonized Material (Char) 5 (1)
Opaque/Dark Particles 5

Page 2
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  3/24/2022

PO Box 42983 Date Reported:  3/29/2022

Phoenix, AZ 85080 ECEl Lab Code: F220444
Analyst: Tianbao Bai

Project: FH - 2022

Note 1: Dark/Opaque particles require additional analysis by TEM with EDS in order to verify their identity as they lack
characteristics typically associated with combustion by-products.

Note 2: A light or heavy debris loading on the sample will affect the analytical results.

* Black Carbon/Soot analysis is limited to presumptive analysis only due to the submicron size and aciniform morphology of
the particles. Confirmatory analysis by Transmission Electron Microscopy (TEM) with EDS is needed.

Debris Rating Guide:

0 — None Detected. No debris observed.

1 —Trace. Field of view obscured <5%.

2 — Light. Field of view obscured 5% to 25%.

3 — Moderate. Field of view obscured 25% to 75%.
4 — Heavy. Field of view obscured 75% to 90%.

5 — Very Heavy. Field of view obscured >90%.

Page 3
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Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

LABORATORY REPORT

Combustion By-Products

Date Analyzed:  3/24/2022
Date Reported:  3/29/2022
ECEI Lab Code: F220444

Analyst: Tianbao Bai

Project: FH - 2022

DEFINITIONS: Soot (Black Carbon) = a submicron black powder generally produced as an unwanted by-product of
combustion or pyrolysis. It consists of various quantities of carbonaceous and
inorganic solids in conjunction with adsorbed and occluded organic tars and resins

Char = a particulate larger than 1 ym made by incomplete combustion
Ash = residue left from complete carbonization of a material. Wood ash typically consists

of contains calcium carbonate, potash, phosphate and trace amounts of elements
such as iron, manganese, zinc, copper and heavy metals.

METHOD: ASTM D6602-13 (Standard Practice for Sampling and Testing of Possible Carbon Black Fugitive Emissions or Other
Environmental Particulate, or Both)(Mod); Polarized Light Microscopy (PLM), and epi-Reflected Light Microscopy (RLM).

LIMIT OF DETECTION: <1% by Semi-Quantitative Calibrated Visual Area Estimation.

Samples were received in acceptable condition.

The quantitation (LOQ) limit using optical microscopy is 1%. The detection limits vary from analysis to analysis and from processing
procedure to processing procedure. Contact us to determine your detection limits. Characterization of Combustion By-Products is
currently not under AIHA accreditation.

The above results relate only to the items tested, and cannot be extrapolated to anything larger than their original intent. Also, these
results cannot be interpreted without physical inspection and consideration for the building's characteristics and factors that may have led
to its condition. Liability of Eurofins CEl is limited to the cost of analysis.

This report may not be reproduced, except in full, without written approval by Eurofins CEIl. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

APPROVED BY:

Page 4
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:

PO Box 42983 Date Reported:  3/29/2022

Phoenix, AZ 85080 ECEl Lab Code: F220444
Analyst:

Project: FH - 2022
Annex: Micrographs of the analytes of interest in samples:

PLM image of char in Sample F004260 (Magnification 200x)

PLM image of ash in Sample F004262 (Magnification 200x)

Page 5
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  11/3/2022

PO Box 42983 Date Reported:  11/8/2022

Phoenix, AZ 85080 ECEIl Lab Code: F221252v4
Analyst: Tianbao Bai

Project: Fire Hose
Method: ASTM D6602-13 (Mod.) Direct Microscopy

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
1A 4-12 [ FO11699 | In 22155063 Fire |Black Carbon (Soot) 4 ND
-22 #4 Carbonized Material (Ash) ND
Carbonized Material (Char) 80
Opaque/Dark Particles ND
2A 4-12 | FO11700 | In 22155063 Fire [Black Carbon (Soot) 2 ND
-22 #4 Carbonized Material (Ash) ND
Carbonized Material (Char) 20
Opaque/Dark Particles ND
1A 4-26 | FO11701 | In 22169140 Fire |Black Carbon (Soot) 3 ND
-22 #5 Carbonized Material (Ash) <1
Carbonized Material (Char) 70
Opaque/Dark Particles ND
2A 4-26 | FO11702 | In 22169140 Fire |Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
-22 #5 Carbonized Material (Ash) <1 be mostly composed of Paint. (1)
Carbonized Material (Char) 15
Opaque/Dark Particles <1
1A 5-1 [F011703 | In 22187450 Fire |Black Carbon (Soot) 3 5
-22* #6 Carbonized Material (Ash)
Carbonized Material (Char) 70
Opaque/Dark Particles ND
2A 5-1 | FO11704 | In 22187450 Fire |Black Carbon (Soot) 2 3
-22* #6 Carbonized Material (Ash) <1
Carbonized Material (Char) 20
Opaque/Dark Particles ND
1A 7-6-22| FO011705 | In 22290106 Fire |Black Carbon (Soot) 3 ND
#7 Carbonized Material (Ash) <1
Carbonized Material (Char) 70
Opaque/Dark Particles ND

730 SE Maynard Road « Cary, NC 27511 « 919.481.1413
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Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

Project: Fire Hose
Method: ASTM D6602-13 (Mod.) Direct Microscopy

LABORATORY REPORT

Date Analyzed:
Date Reported:
ECEI Lab Code:

Analyst:

Combustion By-Products

11/3/2022
11/8/2022
F221252v4
Tianbao Bai

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
2A 7-6-22| FO11706 | In 22290106 Fire |Black Carbon (Soot) 2 1
#7 Carbonized Material (Ash) 2
Carbonized Material (Char) 15
Opaque/Dark Particles ND
1A 8-30 | FO11707 | In 22376240 Fire |Black Carbon (Soot) 3 ND Opaque/Dark Particles appear to
-22 #8 Carbonized Material (Ash) <1 be mostly composed of Fungal
Carbonized Material (Char) 15 Debris. (1)
Opaque/Dark Particles 15
2A 8-30 | FO11708 | In 22376240 Fire |Black Carbon (Soot) 1 ND Opaque/Dark Particles appear to
-22 #8 Carbonized Material (Ash) <1 be mostly composed of Rubber.
Carbonized Material (Char) <1 (1)
Opaque/Dark Particles 3
1A 9-30 [ FO11709 | In 22425722 Fire |Black Carbon (Soot) 3 ND
-22 #9 Carbonized Material (Ash) ND
Carbonized Material (Char) 70
Opaque/Dark Particles ND
2A 9-30 | FO11710 | In 22425722 Fire |Black Carbon (Soot) 1 2
-22 #9 Carbonized Material (Ash) <1
Carbonized Material (Char) 5
Opaque/Dark Particles ND
1A 10-22| FO11711 | In 22459052 Fire |Black Carbon (Soot) 3 ND
-22 #10 Carbonized Material (Ash) <1
Carbonized Material (Char) 65
Opaque/Dark Particles ND
2A 10-22 | F011712 | In 22459052 Fire |Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
-22 #10 Carbonized Material (Ash) <1 be mostly composed of Rubber.
Carbonized Material (Char) 3 (1)
Opaque/Dark Particles

730 SE Maynard Road « Cary, NC 27511 « 919.481.1413
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Kaizen Safety Solutions, LLC

PO Box 42983
Phoenix, AZ 85080

Project: Fire Hose

LABORATORY REPORT

Date Analyzed:
Date Reported:
ECEI Lab Code:
Analyst:

Method: ASTM D6602-13 (Mod.) Direct Microscopy

Combustion By-Products

11/3/2022
11/8/2022
F221252v4
Tianbao Bai

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
1A 10-22| FO11713 Clean Hose Black Carbon (Soot) 2 ND Opaque/Dark Particles appear to
-22 Clean Carbonized Material (Ash) <1 be mostly composed of Rubber.
Hose Carbonized Material (Char) ND (1)
Opaque/Dark Particles 2
2A 10-22 | FO11714 Clean Hose Black Carbon (Soot) 1 ND
-22 Clean Carbonized Material (Ash) <1
Hose Carbonized Material (Char) <1
Opaque/Dark Particles ND

730 SE Maynard Road « Cary, NC 27511 « 919.481.1413
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  11/3/2022

PO Box 42983 Date Reported:  11/8/2022

Phoenix, AZ 85080 ECEIl Lab Code: F221252v4
Analyst: Tianbao Bai

Project: Fire Hose

Note 1: Dark/Opaque particles require additional analysis by TEM with EDS in order to verify their identity as they lack
characteristics typically associated with combustion by-products.

Note 2: A light or heavy debris loading on the sample will affect the analytical results.

* Black Carbon/Soot analysis is limited to presumptive analysis only due to the submicron size and aciniform morphology of
the particles. Confirmatory analysis by Transmission Electron Microscopy (TEM) with EDS is needed.

Debris Rating Guide:

0 — None Detected. No debris observed.

1 —Trace. Field of view obscured <5%.

2 — Light. Field of view obscured 5% to 25%.

3 — Moderate. Field of view obscured 25% to 75%.
4 — Heavy. Field of view obscured 75% to 90%.

5 — Very Heavy. Field of view obscured >90%.
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Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

LABORATORY REPORT

Combustion By-Products

Date Analyzed:  11/3/2022
Date Reported:  11/8/2022
ECEIl Lab Code: F221252v4

Analyst: Tianbao Bai

Project: Fire Hose

DEFINITIONS: Soot (Black Carbon) = a submicron black powder generally produced as an unwanted by-product of
combustion or pyrolysis. It consists of various quantities of carbonaceous and
inorganic solids in conjunction with adsorbed and occluded organic tars and resins

Char = a particulate larger than 1 ym made by incomplete combustion
Ash = residue left from complete carbonization of a material. Wood ash typically consists

of contains calcium carbonate, potash, phosphate and trace amounts of elements
such as iron, manganese, zinc, copper and heavy metals.

METHOD: ASTM D6602-13 (Standard Practice for Sampling and Testing of Possible Carbon Black Fugitive Emissions or Other
Environmental Particulate, or Both)(Mod); Polarized Light Microscopy (PLM), and epi-Reflected Light Microscopy (RLM).

LIMIT OF DETECTION: <1% by Semi-Quantitative Calibrated Visual Area Estimation.

Samples were received in acceptable condition.

The quantitation (LOQ) limit using optical microscopy is 1%. The detection limits vary from analysis to analysis and from processing
procedure to processing procedure. Contact us to determine your detection limits. Characterization of Combustion By-Products is
currently not under AIHA accreditation.

The above results relate only to the items tested, and cannot be extrapolated to anything larger than their original intent. Also, these
results cannot be interpreted without physical inspection and consideration for the building's characteristics and factors that may have led
to its condition. Liability of Eurofins CEl is limited to the cost of analysis.

This report may not be reproduced, except in full, without written approval by Eurofins CEIl. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

/ﬁ.a/ffw&——

A version indicated by ‘v’ after the Lab ID# with a value greater than 1 indicates an amendment has
occurred. The revised sample/description/ID is indicated by an *

APPROVED BY:
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  11/3/2022

PO Box 42983 Date Reported:  11/8/2022

Phoenix, AZ 85080 ECEIl Lab Code: F221252v4
Analyst: Tianbao Bai

Project: Fire Hose
Annex: Micrographs of the analytes of interest in samples:

PLM image of char in Sample F011699 (Magnification 200x)

PLM image of ash in Sample F011703 (Magnification 200x)

PLM image of soot in Sample F011704 (Magnification 200x)
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  3/27/2023

PO Box 42983 Date Reported:  3/28/2023

Phoenix, AZ 85080 ECEIl Lab Code: F230159v2
Analyst: Andrew Matelski

Project: Fire Hose #11
Method: ASTM D6602-13 (Mod.) Direct Microscopy

ECEI
Client Lab Sample Debris Concentration
ID ID Location Analyte Rating % Comments
1A Fire | FO01586 |Fire Hose #116413|Black Carbon (Soot) 4 <1
#11 (Dirty) Carbonized Material (Ash) 40
Carbonized Material (Char) <1
Opaque/Dark Particles ND
2A Fire | FO01587 |Fire Hose #116413|Black Carbon (Soot) 2 <1 Opaque/Dark Particles appear to
#11 (Clean) Carbonized Material (Ash) <1 be mostly composed of Rubber,
Carbonized Material (Char) and Paint. (1)
Opaque/Dark Particles
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  3/27/2023

PO Box 42983 Date Reported:  3/28/2023

Phoenix, AZ 85080 ECEIl Lab Code: F230159v2
Analyst: Andrew Matelski

Project: Fire Hose #11

Note 1: Dark/Opaque particles require additional analysis by TEM with EDS in order to verify their identity as they lack
characteristics typically associated with combustion by-products.

Note 2: A light or heavy debris loading on the sample will affect the analytical results.

* Black Carbon/Soot analysis is limited to presumptive analysis only due to the submicron size and aciniform morphology of
the particles. Confirmatory analysis by Transmission Electron Microscopy (TEM) with EDS is needed.

Debris Rating Guide:

0 — None Detected. No debris observed.

1 —Trace. Field of view obscured <5%.

2 — Light. Field of view obscured 5% to 25%.

3 — Moderate. Field of view obscured 25% to 75%.
4 — Heavy. Field of view obscured 75% to 90%.

5 — Very Heavy. Field of view obscured >90%.

Page 2
730 SE Maynard Road ¢ Cary, NC 27511 « 919.481.1413



Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

LABORATORY REPORT

Combustion By-Products

Date Analyzed:  3/27/2023
Date Reported:  3/28/2023
ECEIl Lab Code: F230159v2

Analyst: Andrew Matelski
Project: Fire Hose #11

DEFINITIONS: Soot (Black Carbon) = a submicron black powder generally produced as an unwanted by-product of
combustion or pyrolysis. It consists of various quantities of carbonaceous and
inorganic solids in conjunction with adsorbed and occluded organic tars and resins

Char = a particulate larger than 1 ym made by incomplete combustion
Ash = residue left from complete carbonization of a material. Wood ash typically consists

of contains calcium carbonate, potash, phosphate and trace amounts of elements
such as iron, manganese, zinc, copper and heavy metals.

METHOD: ASTM D6602-13 (Standard Practice for Sampling and Testing of Possible Carbon Black Fugitive Emissions or Other
Environmental Particulate, or Both)(Mod); Polarized Light Microscopy (PLM), and epi-Reflected Light Microscopy (RLM).

LIMIT OF DETECTION: <1% by Semi-Quantitative Calibrated Visual Area Estimation.

Samples were received in acceptable condition.

The quantitation (LOQ) limit using optical microscopy is 1%. The detection limits vary from analysis to analysis and from processing
procedure to processing procedure. Contact us to determine your detection limits. Characterization of Combustion By-Products is
currently not under AIHA accreditation.

The above results relate only to the items tested, and cannot be extrapolated to anything larger than their original intent. Also, these
results cannot be interpreted without physical inspection and consideration for the building's characteristics and factors that may have led
to its condition. Liability of Eurofins CEl is limited to the cost of analysis.

This report may not be reproduced, except in full, without written approval by Eurofins CEIl. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

APPROVED BY:

A version indicated by ‘v’ after the Lab ID# with a value greater than 1 indicates an amendment has
occurred. The revised sample/description/ID is indicated by an *
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LABORATORY REPORT

Combustion By-Products

Kaizen Safety Solutions, LLC Date Analyzed:  3/27/2023

PO Box 42983 Date Reported:  3/28/2023

Phoenix, AZ 85080 ECEIl Lab Code: F230159v2
Analyst: Andrew Matelski

Project: Fire Hose #11
Annex: Micrographs of the analytes of interest in samples:

PLM image of char in Sample FO01586 (Magnification 200x)

PLM image of ash in Sample FO01587 (Magnification 200x)
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APPENDIX D:

Laboratory Results
Eurofins: pH

KAIZEN SAFETY SOLUTIONS, LLC APPENDIX D



LABORATORY REPORT

Combustion By-Products Corrosivity

Kaizen Safety Solutions, LLC Date Analyzed: 03/29/22
PO Box 42983 Date Reported: 03/29/22
Phoenix, AZ, USA 85080 Analyst:Andy Matelski/Mackenna Moore

ECEI Lab Code: F220444

Project: FH - 2022

Method: ASTM D4972-19 Method A (Mod.)

Temperature | pH Sample pH of Debris Comments
Client ECEI Sample (°C) in Test Buffer Loading
ID Lab Location Water Solution (Low,
ID Medium,
High)
NEW Brand NEW Clean Fire .
HOSE #1a | F004258 Hose — Before Cleaning 20.5 7.14 7.06 Medium
NEW Brand New Clean Fire .
HOSE #2a | F004259 Hose — Post Cleaning 21.5 6.66 7.08 Medium
2124122 Hose from Incident
41p F004260 #084045 — Before 21.5 9.97 7.08 High
Cleaning
2/24122 Hose From Incident
4o F004261 #084045 — Post Cleaning 25.1 6.26 7.06 Low
Hose from Incident
3/9/22 #1A | F004262 #104319 — Before 24.9 7.40 7.08 High
Cleaning
Hose from Incident
3/9/22 #2A | F004263 #104319 — Post Cleaning 25.1 6.83 7.08 Low
3/19/22 Hose from Incident
#1A F004264 #111987 — Before 24.5 6.97 7.06 High
Cleaning
3/19/22 Hose from Incident
“oA F004265 #11987 — Post Cleaning 24.0 6.42 7.05 Low

pH Meter/ Electrode/ Thermometer: Oakion
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LABORATORY REPORT

Combustion By-Products Corrosivity

Kaizen Safety Solutions, LLC Date Analyzed: 03/29/22
Date Reported: 03/29/22

PO Box 42983
Phoenix, AZ, USA 85080 Analyst: Andy Matelski/Mackenna Moore
ECEI Lab Code: F220444

Project: FH - 2022

METHOD: ASTM D4972-19 Standard Test Methods for pH of Soils (Method A) (Mod.)

LIMIT OF DETECTION: 0.021 pH units in water.

Samples were received in acceptable condition.

This report may not be reproduced, except in full, without written approval by Eurofins CEl. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

APPROVED BY:

Page 2 of 2

730 SE Maynard Road e Cary, NC 27511 e 919.481.1413









Kaizen Safety Solutions, LLC

PO Box 42983

LABORATORY REPORT

Combus tion By-Products Corrosivity

Date Analyzed:
Date Reported:

12/09/22
12/13/22

Phoenix, AZ 85080 Analyst: Andrew Matelski
ECEI Lab Code: F221252B
Project: Fire Hose
Method: ASTM D4972-19 Method A (Mod.)
Temperature | pH Sample pH of Debris Comments
Client ECEI Sample (°C) in Test Buffer Loading
ID Lab Location Water Solution
ID
sivoy | FO11699 | In 22155063 Fire #4 215 8.31 7.06 High
pimos | FO11700 | In 22155063 Fire #4 22.7 7.69 7.07 Low
ey | FOLI701 | I 22169140 Fire #5 23.0 8.26 7.08 High
g, | Fo11702 | 122169140 Fire #5 23.2 7.35 7.06 Low
cih, | FO11703 | In 22187450 Fire #6 23.5 7.01 7.08 High
2B, | Fo170a | In 22187450 Fire #6 23.6 6.43 7.07 Low
ey, | Fo11705 | In 22290106 Fire #7 23.8 7.02 7.06 Medium
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Kaizen Safety Solutions, LLC
PO Box 42983

LABORATORY REPORT

Combus tion By-Products Corrosivity

Date Analyzed:
Date Reported:

12/09/22
12/13/22

Phoenix, AZ 85080 Analyst: Andrew Matelski
ECEI Lab Code: F221252B
Project: Fire Hose
Temperature | pH Sample pH of Debris Comments
Client ECEI Sample (°C) in Test Buffer Loading
ID Lab Location Water Solution
ID
o, | Fo11706 | 1n 22200106 Fire #7 23.8 7.18 7.05 Low
samsy | FOL1707 | In 22376240 Fire #8 23.8 7.41 7.08 High
gamoy | FO1708 | In 22376240 Fire #8 23.9 7.40 7.06 Low
oamay | FOI1709 | In 22435722 Fire #9 23.8 7.13 7.08 High
oamsy | FOLL710 | In 22435722 Fire #9 24.1 6.22 7.06 Low
Llospoy | FOLI711 | In 22459052 Fire #10 23.9 8.25 7.09 High
Loahas | FO11712 | In 22459052 Fire #10 23.8 6.76 7.07 Low
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LABORATORY REPORT

Combus tion By-Products Corrosivity

Kaizen Safety Solutions, LLC Date Analyzed: 12/09/22
PO Box 42983 Date Reported: 12/13/22
Phoenix, AZ 85080 Analyst: Andrew Matelski
ECEI Lab Code: F221252B
Project: Fire Hose
Temperature | pH Sample pH of Debris Comments
Client ECEI Sample (°C) in Test Buffer Loading
ID Lab Location Water Solution
ID
1A
102222 | Fo11713 Clean Hose 238 6.96 7.06 Low
Hose
2A
102222 | For1714 Clean Hose 23.9 7.03 7.06 Low
Hose

pH Meter/ Electrode/ Thermometer: Oakion

METHOD: ASTM D4972-19 Standard Test Methods for pH of Soils (Method A) (Mod.)

LIMIT OF DETECTION: 0.021 pH units in water.

Samples were received in acceptable condition.

This report may not be reproduced, except in full, without written approval by Eurofins CEIl. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

APPROVED BY:
Page 3 of 3
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LABORATORY REPORT

Combustion By-Products Corrosivity

Kaizen Safety Solutions, LLC Date Analyzed: 03/28/2023
PO Box 42983 Date Reported: 03/28/2023
Phoenix, AZ 85060 Analyst: Andrew Matelski
ECEI Lab Code: F230159B
Project: Fire Hose #11
Method: ASTM D4972-19 Method A (Mod.)
Temperature | pH Sample pH of Debris | Comments
Client ECEI Sample (°C) in Test Buffer Loading
ID Lab Location Water Solution (Low,
ID Medium,
High)
1A Fire Fire Hose #116413 .
#11 F001586 (Dirty) 20.2 5.60 7.06 High
2A Fire Fire Hose #116413
#11 F001587 (Clean) 20.1 6.79 7.04 Low

pH Meter/ Electrode/ Thermometer: Oakion

METHOD: ASTM D4972-19 Standard Test Methods for pH of Soils (Method A) (Mod.)

LIMIT OF DETECTION:

Samples were received in acceptable condition.

0.021 pH units in water.

This report may not be reproduced, except in full, without written approval by Eurofins CEI. Eurofins CEl makes no warranty
representation regarding the accuracy of client submitted information in preparing and presenting analytical results.

APPROVED BY:
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% eurofins |

MOLD / COMBUSTION-BY-PRODUCTS

CEl

SAMPLING FORM

COMPANY CONTACT INFORMATION

Company: Kaizen Safety Solutions, LLC Job Contact: __Dawn Bolstad-Johnson
Project Name: Rre tiose
Project 1D #: Tel: 602-881-3661
AREA VOLUME |

FIELD ID # SAMPLE LOCATION (SQ.INCH) | (LITRES)
Ly St | /AN 2-15746D fwe #p

(& q-b ™ | )Lt 290106 foe /2

2o 7 b /ALl 250106 hee e 7
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Ik .30t | N2 yrg 72 Fire 45

A (022 | N 154052 fve #o
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APPENDIX E:

Laboratory Results
Eurofins: Chloride Anions (CI)

KAIZEN SAFETY SOLUTIONS, LLC APPENDIX E



Analytics Corporation

10329 Stony Run Lane

Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

March 28, 2022

ERIK YOUNG
EUROFINS CEI

730 SE MAYNARD ROAD
CARY, NC 27511

Laboratory Workorder ID:  A083040

Client Project ID: FH-2022
Received: March 24, 2022

Reported: March 28, 2022

Attached are the results we obtained on the analysis of your samples submitted to Analytics. Any Chains-of-
Custody associated by this sample group are enclosed. Air concentrations are calculated as a convenience to
the client and the overall accuracy of this result depends on both the accuracy of the air volume and the
amount found by analysis. Theoretical air volumes for passive monitors are calculated using the sampling
time submitted and the manufacture's listed sampling rate for each compound. Results provided in this report
relate only to the items tested.

For blanks and non-detects the results indicated with a '<’ value represents the reporting limit for the analysis.
Unless otherwise noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your testing laboratory. Any questions regarding
this report can be addressed by calling our customer services department at (800) 888-8061.

(. £ P

Andrew L. Teague, CIH
Technical Director

Enclosures

Cover Section - Page 1 of 1

Report ID:  A083040-202203285004



Analytics Corporation
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Final Report

Work Order A083040

EUROFINS CEI Customer: 46582214 Date Received: 03/24/22

730 SE MAYNARD ROAD Attention: ERIK YOUNG

CARY, NC 27511 PO Number CEl Client Project ID FH-2022

Lab ID: AO083040001 = Sample ID: NEW HOSE #1B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 03/28/22 9 in2 2.5ug <2.5ug <0.278 ug/in2

Lab ID: A083040002 | Sample ID: NEW HOSE #2B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 03/25/22 9 in2 2.5ug 8.48 ug 0.942 ug/in2

Lab ID: AO083040003 = Sample ID: 2/24/22 #1B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 03/26/22 9 in2 2.5ug 585 ug 65 ug/in2

Lab ID: A083040004 | Sample ID: 2/24/22 #2B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 03/26/22 9 in2 2.5ug 2.67 ug 0.297 ug/in2

Report ID:: A083040-202203285004 Ana|ysis Report Section - Page 10f3



Final Report

Work Order A083040

Analytics Corporation
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Lab ID: AO083040005 = Sample ID: 3/9/22 #1B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/26/22 9 in2 25ug 395 ug
Lab ID: A083040006 | Sample ID: 3/9/22 #2B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/26/22 9 in2 2.5ug 10.4 ug
Lab ID: AO083040007 = Sample ID: 3/19/22 #1B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/28/22 9 in2 25ug 208 ug
Lab ID: A083040008 | Sample ID: 3/19/22 #2B Media: Wipe Sample Sample Date: Sampling Time:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/26/22 9 in2 2.5ug 3.71 ug
Report ID:: A083040-202203285004 Ana|ysis Report Section - Page 20of3



Final Report
Work Order A083040

General Laboratory Comments
Abbreviations:

ug = micrograms; mg=milligrams; g = grams, ppm=parts per million (volume), ppb = parts per billion (volume), mg/M3=milligrams per cubic meter of

air, ug/M3=micrograms per cubic meter of air; Min=minutes, Qual=Qualifiers

Report ID:: A083040-202203285004

Analysis Report Section - Page 3 of 3

Analytics Corporation

10329 Stony Run Lane

Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531









MOLD / COMBUSTION-BY-PRODUCTS

eurofins SAMPLING FORM
CEl

COMPANY CONTACT INFORMATION

Company: Kaizen Safety Solutions, LLC Job Contact: Dawn Bolstad-Johnson
Project Name: FH-2022
Project ID #: Tel: 602-881-3661
' “AREA |  VOLUME

FIELDID # SAMPLE LOCATION (SQ: INCH) | - (LITRES)
3/9/22 #2B Hose from Incident #104319 - Post Cleaning 9in2
3/19/22 #1B Hose from Incident #111987 - Before Cleaning
3/19/22 #2B Hose from Incident #111987 - Post Cleaning \17’

E c .da\ b-& -P \t 03.13.722 9'3p

VERSION MCOC.02.21.2/2.LM
Mold COC Page 2/2




Eurofins Analytics, LLC

10329 Stony Run Lane

Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

November 10, 2022

DAWN BOLSTAD-JOHNSON
Kaizen Safety Solutions, LLC
PO Box 42983

PHOENIX, AZ 85080

Laboratory Workorder ID:  A306010

Client Project ID: FIRE HOSE
Received: November 1, 2022

Reported: November 10, 2022

Attached are the results we obtained on the analysis of your samples submitted to Analytics. Any Chains-of-
Custody associated by this sample group are enclosed. Air concentrations are calculated as a convenience to
the client and the overall accuracy of this result depends on both the accuracy of the air volume and the
amount found by analysis. Theoretical air volumes for passive monitors are calculated using the sampling
time submitted and the manufacture's listed sampling rate for each compound. Results provided in this report
relate only to the items tested.

For blanks and non-detects the results indicated with a '<' value represents the reporting limit for the analysis.
Unless otherwise noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your testing laboratory. Any questions regarding
this report can be addressed by calling our customer services department at (800) 888-8061.

(. £ P

Andrew L. Teague, CIH
Technical Director

Enclosures

Cover Section - Page 1 of 1

Report ID: A306010-202211104017



Eurofins Analytics, LLC
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Final Report

Work Order A306010

Kaizen Safety Solutions, LLC Customer: PHX00023 Date Received: 11/02/22

PO Box 42983 Attention: DAWN BOLSTAD-JOHNSON

PHOENIX, AZ 85080 PO Number DAWN BOLSTAD-JOH Client Project ID FIRE HOSE

Lab ID: A306010001 = Sample ID: 1B 4.12.22 IN 22155063 FIRE#4 Media: Wipe Sample Sample Date: 4/12/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 25.0 ug 174 ug 29 ug/in2

Lab ID: A306010002 | Sample ID: 2B 4.12.22 IN 22155063 FIRE#4 Media: Wipe Sample Sample Date: 4/12/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 18.8 ug 3.13 ug/in2

Lab ID: A306010003 = Sample ID: 1B 4.26.22 IN 22169140 FIRE#5 Media: Wipe Sample Sample Date: 4/26/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/07/22 6 in2 25.0 ug 122 ug 20.3 ug/in2

Lab ID: A306010004 | Sample ID: 2B 4.26.22 IN 22169140 FIRE#5 Media: Wipe Sample Sample Date: 4/26/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 25ug 12.6 ug 2.1 ug/in2

Report ID:: A306010-202211104017 Ana|ysis Report Section - Page 10of5



Eurofins Analytics, LLC
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Final Report

Work Order A306010

Lab ID: A306010005 @ Sample ID: 1B 5.1.22 IN 22187450 FIRE#6 Media: Wipe Sample Sample Date: 5/1/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/07/22 6 in2 50.0 ug 258 ug

Lab ID: A306010006 = Sample ID: 2B5.1.22 IN 22187450 FIRE#6 Media: Wipe Sample Sample Date: 5/1/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 13.6 ug

Lab ID: A306010007 = Sample ID: 1B 7.6.22 IN 22290106 FIRE #7 Media: Wipe Sample Sample Date: 716/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 13.5 ug

Lab ID: A306010008 | Sample ID: 2B 7.6.22 IN 22290106 FIRE #7 Media: Wipe Sample Sample Date: 716/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 25.3 ug

Lab ID: A306010009 = Sample ID: 1B 8.30.22 IN 22376240 FIRE #8 Media: Wipe Sample Sample Date: 8/30/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Report ID:: A306010-202211104017 Ana|ysis Report Section - Page 20of5



Eurofins Analytics, LLC
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Final Report

Work Order A306010

Lab ID: A306010009 = Sample ID: 1B 8.30.22 IN 22376240 FIRE #8 Media: Wipe Sample Sample Date: 8/30/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/07/22 6 in2 125.0 ug 726 ug

Lab ID: A306010010 = Sample ID: 2B 8.30.22 IN 22376240 FIRE #8 Media: Wipe Sample Sample Date: 8/30/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5 ug 14.8 ug

Lab ID: A306010011 = Sample ID: 1B 9.30.22 IN 22425722 FIRE#9 Media: Wipe Sample Sample Date: 9/30/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/07/22 6 in2 100.0 ug 559 ug

Lab ID: A306010012 | Sample ID: 2B 9.30.22 IN 22425722 FIRE#9 Media: Wipe Sample Sample Date: 9/30/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 8.64 ug

Lab ID: A306010013 = Sample ID: 1B 10.22.22 IN 22459052 FIRE#10 Media: Wipe Sample Sample Date: 10/22/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Report ID:: A306010-202211104017 Ana|ysis Report Section - Page 30f5



Eurofins Analytics, LLC
10329 Stony Run Lane
Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA-LAP, LLC Accreditation ID 100531

Final Report

Work Order A306010

Lab ID: A306010013 = Sample ID: 1B 10.22.22 IN 22459052 FIRE#10 Media: Wipe Sample Sample Date: 10/22/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/07/22 6 in2 100.0 ug 606 ug

Lab ID: A306010014 = Sample ID: 2B 10.22.22 IN 22459052 FIRE#10 Media: Wipe Sample Sample Date: 10/22/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5 ug 17.7 ug

Lab ID: A306010015 @ Sample ID: 1B 10.22.22CH  CLEAN HOSE Media: Wipe Sample Sample Date: 10/22/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 34.9 ug

Lab ID: A306010016 | Sample ID: 2B 10.22.22CH  CLEAN HOSE Media: Wipe Sample Sample Date: 10/22/2022
Analysis Reporting

Analyte Method Date Volume Limit Front Rear Total Concentration

Chloride EPA 300.0 11/05/22 6 in2 2.5ug 5.25 ug

Lab Control Sample Recoveries of 148% & 138% for chloride in smear tabs were outside acceptance limits of 75%-125%;
reported results therefore may be biased.

Report ID::

A306010-202211104017
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Final Report

Work Order A306010

General Laboratory Comments
Abbreviations:

ug = micrograms; mg=milligrams; g = grams, ppm=parts per million (volume), ppb = parts per billion (volume), mg/M3=milligrams per cubic meter of

air, ug/M3=micrograms per cubic meter of air; Min=minutes, Qual=Qualifiers

Report ID:: A306010-202211104017
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CHAIN OF CUSTODY

LABORATORY ANALYSIS

CLIENT: Kaizen Safety Solutions, LLC
PO Box 42983
Phoenix, AZ 85080

VOICE: 602-881-3661
FAX:

CLIENT CODE: 31035
PROJECT: Fire Hose

SINCE: 4/8/2021

CONTACT: Dawn Bolstad-Johnson

Las cope: C220975
TURN AROUND: 5 days

EMAIL TO: dbolstad@kaizensafetysolutions.com PURCHASE ORDER:

SAM E Qry LAB ID Range

Chloride Anions 16 DATE/TIME REC'D: 11-01-2
DATE/TIME DUE: 1-08-22 5:00 PM
RECEIVED BY: ey
CONFIRMATION SENT: Yes

Mastic Layers LOGIN DATA ENTRY BY: Brian Bailey

Total Layers [] show on PLM Report?

INITIALS DATE TIME INITIALS DATE TIME

PREP BY: REVIEWED:

ANALYZED BY: SCANNED:

Qc'b BY REPORTED:

DATA ENTRY BY: COMPLETED:

PLM SAMPLES SUBMITTED FORTEM: []Y [IN On Time? Late (Min)

NOTES:

ASBESTOS TIER: MOLD TIER: 1 TEM TIER:

Version: LCOC.0816.1./1.LD
730 SE Maynard Road * Cary, NC 27511 + 919.481.1413

Log in verification by: |—_:|



Eurofins Analytics, LLC

10329 Stony Run Lane

Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA LAP, LLC Accreditation ID 100531

March 30, 2023

DAWN BOLSTAD-JOHNSON
Kaizen Safety Solutions, LLC
PO Box 42983

Phoenix, AZ 85080

Laboratory Workorder ID: B081049

Client Project ID: FIRE HOSE #11
Received: March 22, 2023

Reported: March 30, 2023

Attached are the results we obtained on the analysis of your samples submitted to Analytics. Any Chains-of-
Custody associated by this sample group are enclosed. Air concentrations are calculated as a convenience to
the client and the overall accuracy of this result depends on both the accuracy of the air volume and the
amount found by analysis. Theoretical air volumes for passive monitors are calculated using the sampling
time submitted and the manufacture's listed sampling rate for each compound. Results provided in this report
relate only to the items tested.

For blanks and non-detects the results indicated with a '<' value represents the reporting limit for the analysis.
Unless otherwise noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your testing laboratory. Any questions regarding
this report can be addressed by calling our customer services department at (800) 888-8061.

(. £ P

Andrew L. Teague, CIH
Technical Director

Enclosures

Cover Section - Page 1 of 1
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Eurofins Analytics, LLC
10329 Stony Run Lane

Ashland, Va 23005

Phone: (804) 365-3000 Fax: (804) 365-3002
AIHA LAP, LLC Accreditation ID 100531

Final Report
Work Order B081049
Kaizen Safety Solutions, LLC Customer: PHX00023 Date Received: 03/22/23
PO Box 42983 Attention: DAWN BOLSTAD-JOHNSON
Phoenix, AZ 85080 PO Number Client Project ID FIRE HOSE #11
Lab ID: B081049001 Sample ID: BLANK BLANK Media: Wipe Sample Sample Date:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/28/23 0 in2 10.0 ug <5ug --
Lab ID: B081049002 | Sample ID: 1B-FIRE #11 FIRE HOSE #116413 (DIRTY) Media: Wipe Sample Sample Date:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/28/23 6 in2 10.0 ug 532 ug 88.7 ug/in2
Lab ID: B081049003 = Sample ID: 2B-FIRE #11 FIRE HOSE #116413 Media: Wipe Sample Sample Date:
Analysis Reporting
Analyte Method Date Volume Limit Front Rear Total Concentration
Chloride EPA 300.0 03/28/23 6 in2 10.0 ug 15.95 ug 2.66 ug/in2
Report ID:: B081049-202303304406 Ana|ysis Report Section - Page 1of2



Final Report

Work Order B081049

General Laboratory Comments
Abbreviations:

ug = micrograms; mg=milligrams; g = grams, ppm=parts per million (volume), ppb = parts per billion (volume), mg/M3=milligrams per cubic meter of

air, ug/M3=micrograms per cubic meter of air; Min=minutes, Qual=Qualifiers

Report ID:: B081049-202303304406
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