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Abstract

Mold is an ongoing problem for Army installations and contingency basing
locations. This work was undertaken to demonstrate the effectiveness of a
two-step dry-fog mold remediation process technology to remove mold
spores and provide long-term mold prevention in two buildings at Fort
Campbell, KY. Treating each test building took 5 to 6 hours and included:
mobilization, air and surface sampling before and after the application,
and demobilization. This work concluded that the dry-fog technology pro-
vides rapid and quantifiable improvements to indoor air quality, and re-
duces exposure of personnel to harmful chemicals resulting from current
mold remediation practices. Results indicated that the dry-fog technology
could potentially support mold remediation needs resulting from indoor
air quality maintenance and from natural hazards. Current rough estimates
for application of the dry-fog technology are approximately $1.00/sq ft.
Early project results were shared with Region IV of the Federal Emergency
Management Agency (FEMA) and the Huntington District of the U.S.
Army’s Corps of Engineers.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. Ci-
tation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.




ERDC/CERL TR-18-17

Contents
Abstract ii
Figures and Tables iv
Preface vi
1 Introduction 1
4 IS0 O = 7= T 1< = (0 U Vo 1
I O o 1Yo 4 - 2
OG0 o1 (0 = o o PSPPSR 3
ISV oYo [T} (=To] a1 a0 ] (o =y VA €= 1 1= = 4
2 Demonstration Process 5
Bt RS 1 =3V 11 o = o] o 5
D I R =1 [0 1= A & 3 RS RSPRN 6
D I =1 [0 1= S G 0 F RS SPR 7
2.2 Baseline/background sampling and @nalySiS.......ccccueeceerrrieeeenerees e eeeee e 9
Do R C =T =T T ) (o) g g T= 1 (o) o S SRRRP 9
2.2.2 Background sampling for this demonstration ProjeCt..........cceeeeoeerveercressseersesseeesereseesnens 11
2.2.3  SAMPIE GNAIYSIS ..eereeeeieeeeieee ettt e et s e sae et es s s et e se e aaeeae s anesan e e ene s s e anneneaneennaane 13
D220 T 1Y/ 55 (=Y o 3o [V (0 == o o= 1T o TS 13
2.4 Verification sampling and @NalySiS .....ceeeceeerriiiereecreecerere e ereee e e e erree e s e e e e e e e eenns 19
3 Results 20
I 00 R ¥ {10 0 P VA =1 € 20
3.2 Dining facility = BIAZ. 2261 ....ccccceeeeeeeeeeeeeeeeseeeeee e s esere s senee e s e e e s sne e s e nne e e e naneeean 24
3.2.1  Airsampling
3.2.2  SUIMTACE SAMPIING ..eeeeeeeesteeereeete ettt et s st s et estn st s s e s aseesnessseassneasnessnesasessnensasnesanenas 26
3.3 Barracks—BIadg. B733.....ooe i ieeccieeeeceeeeeeere e e e e e e e e e e e s e e e e e e e e e e e e e e e nne e e eaneeean 27
3.3.1  Airsampling
3.3.2  SUIMTACE SAMPIING ..ottt stn s s s s ase e s ne s se e s s s e asnessnesaseaenensasnnsnnenas 28
4 Conclusions and Recommendations 29
References 30
Acronyms and Abbreviations 31
Appendix A: Material Safety Data Sheets for INSTAPure and EVERPure 32
Appendix B: Laboratory Analytical Reports 75

Report Documentation Page (SF 298) 81



ERDC/CERL TR-18-17

iv

Figures and Tables

Figures

1 Dry-fOg appliCation SYSIEM ....ce ittt et 2

2 Fort Campbell cantonment area showing demonstration [0CatioNS .......cccevveeereererersererserenens 5

3 Exterior of Bldg. 2261—dining facility

4 Kitchen area inside Bldg. 2261

5  Dining area inside BIAZ. 2261 .......ccoeeereeereeereecrererererese st ses e sese e se e e sas e sassese s e sas e saseens

6  Exterior of Bldg, 6733 — DAITACKS ....ccvccerrceerertreecresereresesaeseresesasae st sassesesesas e sassesssasssssssesssnenes 8

7  Classroom area inSide BlIAZ, B733 ...t se s eenas 8

8  Bathroom area inSide BIAg, B733 ... ceeerercrererereereessereseresesessesessssesssesasesssssssssssssssnssssaens 9

9  Sampling locations at Bldgs. 2261 and 6733 (NOt t0 SCAIE) ...ccceevreeerercerercrererereerereeerenaens 12
10  Airand surface Sampling EQUIPMENT......co et e e eennas
11 Equipment to apply the dry-fog treatment
2 D5 (oY= (Yol gl g o1 (0T <y V=T o] 7= L= L1
13  Dry-fog being applied via spray nozzle in Bldg. 2261L........ccovcmrvenirenennierenerenesesesesesesesees 16
14 Dry-fog being applied to intake of HVAC ducting Bldg. 2261 .........ccocveeereeererrcrerrerereseraenenens 16
15  Dry-fog being applied via spray nozzles in Bldg. 6733......ccrrerrierrererenereesereseresesesaeeneas 16
16  Positive pressure at various points within Bldg. 2261 .........cccovrrrverrrenennenereeereseseseseseeneas 17
17  Dry-fog accumulation in kitchen area within Bldg. 2261........ccccceereerrrerererccrerserereseseserenenes 17
18 Indicator strips signify treatment (i.e., white to black)
19  Mold growing near duct vents in BlIdg. 2261..........ccccerrirrerenenenerreeeesesesese e sesesseeeeens
20  Air and SUIface SAMPIING......cceecrrrrrreerrerererereseseeeeseessssesese s seessssssssesesesessssssssssseseserenes
21  Bldg. 2261 Stachybotrys/Chaetomium vs. Stachybotrys/Chaetomium

(=T 2€ =0 T [T ) R 21
22  Bldg. 2261—Total Spores vs. Total Spores (background) ........ceveecrerverereererreneresesssesensesenens 21
23  Bldg. 2261—Hyphal Fragments vs. Hyphal Fragments (background).......cccccveecerverercerenens 22
24 Bldg. 6733—Stachybotrys/Chaetomium vs. Stachybotrys/Chaetocmium
(=T 7€ =0 T [T ) P 22
25  Bldg. 6733—Total Spores vs. Total Spores (Dackground)......ccveeeeervererererenereesessseseresenens 23
26  Bldg. 6733—Hyphal Fragments vs. Hyphal Fragments (background).......cccccveecerverercenenens 23
27  Wall surface moisture content of 100% near Sample Location #4 .........cccecveevererereeresenrennes 25
28  Leakage from ceiling PIPING OF FOOFING .....cucueecrererireeeeereseee et se s 26
Tables

1 Prior related demonstration — 20009 ... 3

2 Prior related demonstration — 2010.......cvrrreecrereeerrrrerereseseeseessss e sseseneees 3

3 U.S. national outdoor average fOr APFil ... s sae s 10

4 U.S. national outdoor average for July




ERDC/CERL TR-18-17

© 00 N O O

10
11
12

U.S. national outdoor average for OCIODEN .........coccererererereeeere e 11
Annual outdoor average fOr llINOIS .....ccvecerverrcrrerererers et s e e s e se e sas e se s e sas e saeens 11
Surface sampling results in BIAZ, 226 1.......ccoccvevrrierererererereesesesseressesesesessssessssesesssessssesses 22
Surface sampling results in BIAE. B733...... et

Air sampling results (#spores/m3) for Bldg. 2261
Surface sampling results for BIAZ, 2261 .......cccveerrvererererenereencreseressesessesessssessssessssssessssssses
Air sampling results (#spores/m3) for Bldg. 6733
Surface sampling results for BIAZ, 6733 ... rerrrrerercrererereesereseresesesesessssessssesessesessssesaes




ERDC/CERL TR-18-17 vi

Preface

This study was conducted for the Assistant Chief of Staff for Installation
Management (ACSIM) under the Installation Technology Transition Pro-
gram (ITTP), project element “Performance Testing of a Novel Dry-Fog
Mold Remediation and Prevention Process.” The technical monitor was
Natalie Myers, CEERD-CNN.

The work was performed by the Energy Branch (CFE) of the Facilities Di-
vision (CF), U.S. Army Engineer Research and Development Center, Con-
struction Engineering Research Laboratory (ERDC-CERL). Special thanks
is owed to the personnel from Fort Campbell, KY for their collaboration,
knowledge, experience, and field support. At the time of publication,
Giselle Rodriguez was Chief, CEERD-CFE; Donald K. Hicks was Chief,
CEERD-CF; and Kurt Kinnevan, CEERD-CZT was the Technical Director
for Facilities. The Deputy Director of ERDC-CERL was Dr. Kirankumar V.
Topudurti and the Director was Dr. Lance D. Hansen.

COL Ivan P. Beckman was Commander of ERDC, and Dr. David W.
Pittman was the Director.



ERDC/CERL TR-18-17

1.1

Introduction

Background

Mold is a fungus that can grow on virtually any substance, provided mois-
ture is present. Without treatment or preventive measures, mold can dam-
age buildings and negatively affect the health of building occupants. Mold
is typically removed and remediated when it becomes visually apparent
(when it “looks bad”). Unfortunately, common mold removal practices ad-
dress only the visual evidence of mold; they do not remove or remediate
the mold spores.

In fact, air and surface sampling are required to test whether mold spores
have been completely removed. However, since there are no indoor air
quality regulations/limitations for mold spores, it is difficult to enforce
and/or provide rationale to justify mold treatment based on indoor air
quality. This question can only be verified and resolved through sample
collection and analysis via an approved laboratory. Interpreting laboratory
results for mold can be difficult for several reasons. First, there are no set
maximum exposure limits (MELSs) for airborne indoor mold concentra-
tions. Setting limits is a difficult matter for many reasons. To begin with,
there are limited data on the relationship between exposure and human
response. Furthermore, an MEL would have to account for variation in
sampling techniques; sensitivity to microbial exposures across the human
population; and the vast number of varying types of mold and other bio-
logical pollutants within the indoor environment (NAVFAC 2011).

The current preferred process for mold eradication is to control and elimi-
nate the source of moisture that precipitates mold growth (USAPHC
2002). However, in U.S. Department of Defense (DoD) installations, it can
be difficult to implement this common solution. In most, if not all, real-
world operational settings, occupants often adjust system specific heating,
ventilation, and air-conditioning (HVAC) set points, and open or close
such physical controls as windows, doors, etc. to enhance their comfort
without regard for how those actions affect the building’s propensity for
mold growth. This, combined with outstanding maintenance needs on sys-
tems that control moisture in buildings, are reoccurring issues on military
installations that promote mold growth. Consequently, mold continues to
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be an ongoing problem for Army installations and contingency basing lo-
cations (Vavrin and Stein 2015). The problem is further compounded by
the fact that current mold remediation technologies are labor intensive,
and that workers must wear various levels of personal protective equip-
ment (PPE) during mold removal and prevention processes. These specific
requirements are detailed in UFGS-02 85 00.00 20, Mold Remediation
(NAVFAC 2011).

In this work, Fort Campbell, KY, and the U.S. Army Engineer Research and
Development Center (ERDC) partnered with the Army Office of the Assis-
tant Chief of Staff for Installation Management’s (OACSIM) Installation
Technology Transfer Program (ITTP) to demonstrate the effectiveness of
the two-step dry-fog mold remediation process technology developed by
Pure Maintenance LLC, a commercial partner that owns the patented treat-
ment technology. The dry-fog demonstration took place at two buildings at
Fort Campbell, KY: a vacant dining facility, and a dormant barracks admin-
istration section that included classrooms, restrooms, and offices.

Objective

The objective of this ITTP demonstration was to conduct independent per-
formance testing of the novel dry-fog mold remediation and prevention
process to determine the effectiveness of the treatment process at elimi-
nating mold and preventing regrowth at military installations and contin-
gency basing locations. Specific technical objectives were to:

1. Demonstrate the dry-fog process via Figure 1. Dry-fog application system.

the 2nd generation application system
(Figure 1) in two buildings at Fort
Campbell, KY.

2. Determine the efficacy and perfor-
mance (via sampling and analysis) of
the dry-fog process.

3. Verify initial remediation impact(s)
and non-reoccurrence of mold/mil-
dew over a test period of 6 months
(via sampling and analysis).
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Approach

This project is related to two prior ITTP studies/demonstrations per-
formed separately in Fiscal Year 2009 (FY09)" and FY10 (Stephenson,
Lattimore, and Torrey 2011). Both these projects were performed at Fort
Polk, LA. The data in Tables 1 and 2, respectively, briefly summarize the
FYo09 and FY10 studies/demonstrations.

Table 1. Prior related demonstration - 2009.

Parameter Data

Year of 2009

Study

Study Demonstration of Mold Assessment and Removal Technologies at Fort Polk, LA

(L.D. Stephenson et al. 2009)

Approach/ |Determine the mold burden, eradicate mold, and mitigate its recurrence
Objective
Findings |Dry ice was successfully tested on concrete and concrete block surfaces, along
with biocide protectants applied post-removal
Although dry ice was shown to be a successful multi-step mold removal process,
a simple mold removal and long-term prevention strategy is desired
Table 2. Prior related demonstration - 2010.
Parameter Data
Year of 2010
Study
Study Prevention of Toxic Molds in Army Facilities Using Surface-Applied Biocides (L.D.
Stephenson, J.L. Lattimore, and K.M. Torrey 2011)
Approach/ |Evaluate the efficacy of a two-step mold removal process, which involves
Objective |application of biocidal “eradicants” to remove mold from a variety of surfaces,
followed by application of biocidal “protectants” to prevent recurrence of mold
Findings |Two best tests for quantifying potential for growth, existing mold, mold removal

and long-term efficacy of protectants are: (1) viable swab test and (2) viable
airborne spore count

Best performing eradicants were: Sporicidin® (a phenolic-based product) and
Shockwave® (a quaternary ammonium chloride-based product)

Best performing antimicrobial protectants were Fosters 40-20 and Indoor Air
Quality (IAQ) 6000

Full body coverage, rubber gloves, eye protection, and dust filter should be used
during application of both eradicants and protectants

American Society for Testing and Materials (ASTM) D5590 successfully predicted the
long-term efficacy of protectants to mitigate recurrence of mold growth at Fort Polk.
The 4-week accelerated test is suggested as a way to quantify relative efficacy
among newly emerging protectants and can be used for screening purposes

* L. D. Stephenson, J. L. Lattimore, Ashok Kumar, and Raymond E. Patenaude. 2009. Demonstration of Mold
Assessment and Removal Technologies at Fort Polk, Louisiana. Draft Technical Report. Champaign, IL: Engi-
neer Research and Development Center, Construction Engineering Research Laboratory (ERDC-CERL).




ERDC/CERL TR-18-17

1.4

This project involves a demonstration and evaluation of the short term and
long-term effects of a dry-fog technology. To demonstrate/validate this
technology, the researcher partners:

1.

Identified two buildings suitable with existing mold problems at Fort
Campbell that are suitable for use in the demonstration project.
Conducted pretreatment air and surface sampling in the demonstration
buildings to determine existing mold levels.

Treated the designated areas within the buildings using the dry-fog process.
Sampled immediately after treatment to determine the initial effects of the
treatment process.

Performed additional sampling after 1 month, 3 months, and 6 months fol-
lowing treatment to determine the long-term effects of the treatment.
Performed analyses to determine the efficacy of the dry-fog treatment
technology.

Mode of technology transfer

The project team delivered the following technology transfer elements and
activities during project execution:

A Public Works Digest article (Hirschi and Herron 2017) was submit-
ted for publishing.

The Huntington, West Virginia District of the Corp of Engineers and
Region IV of the Federal Emergency Management Agency (FEMA)
were briefed on early project results via telecom.

A U.S. Army Corps of Engineers (USACE) Engineering and Construc-
tion webinar was provided.

A one-page project summary delivered to the OACSIM Program Man-
agement Office (PMO).

A webinar with all 10 Regions and FEMA Headquarters is pending.
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2.1

Demonstration Process

This project team, made up of individuals from Fort Campbell, KY, the En-
gineer Research and Development Center, Construction Engineering Re-
search Laboratory (ERDC-CERL), and Pure Maintenance LLC performed
site validation, completed baseline/background sampling and analysis, ex-
ecuted the treatment process using the two-step dry-fog technology and
performed verification sampling and analysis to demonstrate the two-step
dry-fog technology.

Site validation

Before initiation of any onsite activities, the project team held a kick-off
meeting via telecon to identify the potential facilities and associated infra-
structure at Fort Campbell, KY. On 9 March 2017, a site visit was held to
facilitate a walk-through of the two demonstration locations, Bldg. 2261
(Dining Facility) and Bldg. 6733 (Barracks). Figure 2 shows their locations
within the cantonment area of Fort Campbell. Both of these buildings were
vacant and determined to be good candidates for the demonstration.

Figure 2. Fort Campbell cantonment area showing demonstration locations.

3

Source: Map Data 2017 Google.
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2.1.1 Bldg. 2261

Bldg. 2261 (Figure 3) is a vacant dining facility with an interior area of
4000 sq ft, of which approximately 3700 sq ft were treated. Figures 4 and
5 show the existing conditions inside the facility. Mold was visible on most
all surfaces to varying degrees.

Figure 3. Exterior of Bldg. 2261—dining facility.

Figure 4. Kitchen area inside Bldg. 2261.
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Figure 5. Dining area inside Bldg. 2261.

2.1.2 Bldg. 6733

Bldg. 6733 (Figure 6) is a vacant hammerhead style barracks facility with
interior area of 38,000 sq ft, of which approximately 2800 sq ft were
treated. Only the administrative area of the first floor (i.e., classroom, of-
fices, and restrooms) were included in this demonstration. Figures 7 and 8
show the amounts of mold visible on the wall surfaces.

These buildings were chosen because they were vacant, and because they
were known to have high levels of mold. Given the short (8-month)
demonstration period, vacant buildings were selected to make it easier to
schedule treatments and to control building ingress and egress. However,
the absence of personnel and functioning HVAC systems made it difficult
to ensure constant environmental/occupational conditions. Outside tem-
peratures had an additional impact on the variables of interest within the
two buildings.
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Figure 6. Exterior of Bldg. 6733 - barracks.

Figure 7. Classroom area inside Bldg. 6733.
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Figure 8. Bathroom area inside Bldg. 6733.

Baseline/background sampling and analysis
2.2.1 General information

Mold analyses are typically reported in terms of marker molds, outdoor
molds, and hyphal fragments. This report focuses on marker molds, out-
door molds, and hyphal fragments described below (Kungu 2016):

e Marker molds are uncommon mold types that are not typically found
in significant numbers outside. These mold types, which are associated
with more serious health problems, are often the best indicator of in-
door mold issues. The following are typical marker molds:

o Stachybotrys, known as “black mold,” is considered the most dan-
gerous mold type and is typically found in low numbers, if at all in
outdoor samples. This mold has been linked with infant death.

o Chaetomium, a marker mold that is not commonly found at signifi-
cant levels indoors and is associated with health problems including
fibromyalgia, MS, Lyme disease, and others.
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Common outdoor molds are typically molds that start growing out-
doors, and that can still cause health issues when growing indoors.
Health issues are usually related to cold, allergy, sinus, and respiratory
problems. Typical outdoor molds are:

o Penicillium/Aspergillus, a genus that includes approximately 200

species and that is the most common fungal genus in the United
States. Penicillium/Aspergillus is commonly found in house dust,
water damaged wall paper and sheet rock, wallpaper glue, fabrics
moist chipboards, in rotting food, in materials concealed behind.
Cladosporium, a genus that includes approximately 28-40 species
and that is one of the top three most common genuses in the United
States found indoors on a variety of substrates.

Basidiospores, which is an extremely common mold genus in out-
door samples that originate from fungus in gardens, forests, and
woodlands. Basidiospores are often found in dirt of indoor potted
plants or dust.

Hyphal Fragments are produced during mold reproduction and are
often an indicator of active growth. Hyphal fragments can be found
in small amounts outdoors and indoors in healthy environments.
Indoor levels under 200 are generally considered “normal.”

Tables 3 to 6 list “typical” U.S. outdoor average mold levels for various
parts of the United States (EMLab 2012, pp 22-23, 29) for the location and
months closest to those applicable to this demonstration. Data were not
available for Kentucky or Tennessee, and Illinois was determined the most
representable data set based on the demonstration’s geographic location
and weather patterns.

Table 3. U.S. national outdoor average for April.

Low High
(Dry Climate) Medium (Humid Climate)
Fungal Type (#spores/m3) (#spores/m3) (#spores/m3)
Alternaria 13 27 53
Basidiospores 67 240 960
Chaetomium 13 13 27
Cladosporium 107 320 1013
Penicillium/Aspergillus Types 53 160 400
Stachybotrys 13 13 40
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Table 4. U.S. national outdoor average for July.

Low High
(Dry Climate) Medium (Humid Climate)
Fungal Type (#spores/m3) (#spores/m3) (#spores/m3)
Alternaria 13 40 107
Basidiospores 107 427 3067
Chaetomium 13 13 27
Cladosporium 213 747 2120
Penicillium/Aspergillus Types 80 213 613
Stachybotrys 13 13 40
Table 5. U.S. national outdoor average for October.
Low High
(Dry Climate) Medium (Humid Climate)
Fungal Type (#spores/m3) (#spores/m3) (#spores/m3)
Alternaria 13 40 107
Basidiospores 133 627 3625
Chaetomium 13 13 27
Cladosporium 213 800 2720
Penicillium/Aspergillus Types 100 267 747
Stachybotrys 13 13 40
Table 6. Annual outdoor average for lllinois.
Low High
(Dry Climate) Medium (Humid Climate)
Fungal Type (#spores/m3) (#spores/m3) (#spores/m3)
Alternaria 13 53 187
Basidiospores 160 780 3220
Chaetomium 7 13 27
Cladosporium 120 693 2773
Penicillium/Aspergillus Types 53 133 400
Stachybotrys 13 13 53

2.2.2 Background sampling for this demonstration project

Before application of the dry-fog technology in the demonstration build-
ings, background air samples and surface samples were taken inside and
outside each building (Figure 9). Samples were taken at Bldg. 2261 on 20
March 2017 and at Bldg. 6733 on 21 March 2017. In Figure 9 below, the
background/outdoor sample location at each building is shown as Loca-
tions #5 and #17, respectively.

Figure 10 shows the sample collection containers for both air and surface
sampling. Air sampling was conducted using a Zefon International Mold
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Sampling Pump P/Z-Lite-IAQ (Figure 20). Sampling protocol for normal
office space requires an air flow rate of 15 liters per minute (Ipm) for a 5-
minute period (EMLab 2012, pp 22-23, 29). Zefon Air-O-Cell™ sample
containers were used to capture the air samples. Surface samples were
taken using the tape pull method (EMLab 2012, pp 37-38, 29).

Figure 9. Sampling locations at Bldgs. 2261 and 6733 (not to scale).

1] Y

#10 #1p

‘7 Bldg6 '3 -
#15
#12
at
14 S

5

7

$3

Figure 10. Air and surface sampling equipment.
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2.3

2.2.3 Sample analysis

Spore trap analysis and direct microscopic examination were performed for
the samples collected at each location by EMLab P&K (Lab Identification
[ID] #102297). Both of these methods are considered standard analyses
when determining mold levels within the air and on surfaces of interest:

e Spore trap analysis is used to determine the number of a particular mold
spore type within a known volume of air at a specific location. Results are
reported in number of spores per cubic meter (#/ms3). Positive results in-
dicate airborne mold spores. Airborne mold spores contribute to an un-
healthy environment and often lead to respiratory (and other) illnesses.

e Direct microscopic examination is used to determine specific types of
mold spores present on the surface of any material at a particular loca-
tion. Positive results indicate mold growth on the identified surface.

One of these two types of samples was performed on each sample collected
during the demonstration. Chapter 3 of this report gives the results.

Two-step dry-fog application

The dry-fog is a gas/vapor with micron sized particles that can cover, pen-
etrate, and envelope mold spores. The small size (6—8 microns) of the par-
ticles” makes it possible to treat materials and spaces that current mold re-
moval technologies cannot access. The first step of the two-step dry-fog
process is the application of InstaPURE, which is a powerful disinfectant
that destroys mold spores and disinfects any surface it touches. The sec-
ond step of the two-step process is the application of EverPURE, which is
an antimicrobial barrier that destroys bacteria or viruses that come in con-
tact with surfaces treated with EverPURE. The U.S. Environmental Protec-
tion Agency (USEPA) has approved both InstaPURE and EverPURE for
use in all 50 U.S. states.

The dry-fog treatment system is completely mobile. It includes com-
pressed air, spray nozzles, and the dry-fog box (Figure 11).

*Personal communication with Brandon Adams. 2 October 2017. Bountiful, Utah: Pure Maintenance LLC.
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Figure 11. Equipment to apply the dry-fog treatment.

The dry-fog technology is housed inside the metal box (Figure 12). Inde-
pendent control of the flow rates and pressures for the liquid and air pro-
vides the patented ability to generate the dry-fog. The dry fog is made up
of particles ranging from 6-8 microns in diameter. Mold spores generally
vary from 10-30 microns in diameter (Peacock Enterprises 2017). The dry
fog’s small particle size (much smaller than the mold spores) provides a
mechanism to treat areas inaccessible to liquid treatments, and ensures
that the fog can physically infiltrate all spaces and porous materials availa-
ble to mold spores.

Figure 12. Dry-fog technology apparatus.
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Air compressors provide pressure to quickly distribute the dry fog. The dry
fog disseminates rather readily covering 1000 sq ft having 8- to 10-ft ceil-
ing heights in approximately 1 hour (i.e., 10,000 cu ft per hour [cu ft/hr]).
This is accomplished with minimal manpower requirements. A single indi-
vidual can completely treat, including mobilizing and demobilization, a
2000 sq ft single-story facility/space in approximately 3 hours. Larger
treatment volumes take correspondingly longer treatment times for a
given number of air compressors and spray nozzles.

Bldg. 2261 took approximately 5 hours to treat. This included mobiliza-
tion, surface and air sampling, and demobilization. Bldg. 6733 took a total
of approximately 4 hours to treat and accomplish the same tasks.

The dry-fog technology is relatively inexpensive when compared to current
mold removal procedures and their labor intensive requirements. Costs for
the treatment of a one story building are estimated at approximately
$0.90—-%$1.20/sq ft. This estimate does not include travel costs by the ven-
dor. Actual costs will be higher or lower depending on travel time, on
multi- versus single-story buildings, and on special circumstances such as
the geographical location, building use(s), and building layout.

Appendix A includes Material Specifications and Data Sheets (MSDSs) for
InstaPURE and EverPURE. Given the chemical make-up of these liquids
and the application process, i.e., the addition of deionized water and at-
mospheric air, there are no (and to date have not been) adverse effects to
humans or the contents within the treated buildings. The vendor (and oth-
ers) have treated thousands of residential, commercial, and industrial
buildings with these products with no negative effects on inhabitants or
materials within treated buildings.

The dry-fog technology is currently available via licensing from the vendor.
The vendor provides startup equipment, training (in person and online),
and access to chemicals, local/national marketing materials, and business
development support.

The treatment is performed by introducing the dry-fog via spray nozzles
(Figures 13-15).
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Figure 13. Dry-fog being applied via spray nozzle in Bldg. 2261.

Figure 14. Dry-fog being applied to intake of HVAC ducting Bldg. 2261.

Figure 15. Dry-fog being applied via spray nozzles in Bldg. 6733.
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Figure 16 shows an example of minimalistic plastic barriers put in place to
generate enough back pressure to provide positive pressure and to ensure
coverage when doing smaller areas within larger, more spacious rooms.
Although these barriers do not completely contain the dry-fog, they do al-
low the dry fog to accumulate sufficiently to provide treatment (Figure 17).

Figure 16. Positive pressure at various points within Bldg. 2261.

Figure 17. Dry-fog accumulation in kitchen area within Bldg. 2261.
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Indicator strips are placed at various locations within the treatment area
to ensure coverage. The strips are initially white and turn black (Figure 18)
as the dry-fog fills the air at a concentration sufficient to indicate full treat-
ment. HVAC systems are operated long enough to ensure complete cover-
age (i.e., multiple duct system volumes) throughout the duct work and as-
sociated filters/vents.

Figure 18. Indicator strips signify treatment (i.e., white to black).

Note that the treatment does not remove the black appearance of mold
(Figure 19). Even though the treatment has eliminated the mold spores,
treated surfaces will still appear “moldy” so it is essential that air and sur-
face sampling be performed (before and after treatment) to provide quan-
titative measurements of the treatment’s removal effectiveness. An addi-
tional advantage of the dry-fog treatment is that surfaces can be cleaned
with typical household cleaning products rather than with the more haz-
ardous chemicals used for traditional mold treatment and cleaning.

Figure 19. Mold growing near duct vents in Bldg. 2261.




ERDC/CERL TR-18-17

19

2.4

Verification sampling and analysis

After the dry-fogging application, Pure Maintenance, LLC (with members
of the project team present) conducted air and surface sampling (Figure
20). Continued sampling occurred at 1 month (25 April 2017), 3 months
(22 June 2017), and 6 months (12 September 2017) following treatment.
Chapter 3 of this report includes results and analyses of these sampling
events. Appendix B includes all raw laboratory analysis results.

Figure 20. Air and surface sampling.
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3.1

Results

Summary results

The dry-fog treatment was successful in reducing and maintaining mold at
below background levels over the 6-month demonstration period. Figures
21 to 23 show and Table 7 lists the results of air sampling and surface sam-
pling at Bldg. 2261. Figures 24 to 26 show and Table 8 lists the results of
air sampling and surface sampling at Bldg. 6733. Sections 3.1 and 3.2 give
detailed results specific to individual surface and air sampling locations
within each building.

Figure 22 shows that the total spore count weighted across all air sampling
locations associated with Bldg. 2261 decreased from 64,126 spores/m3 be-
fore treatment, to 3,067 spores/ms3 at 6 months after treatment. Over this
same time period, the outdoor/background total spore count increased
from 590 spores/ms3 before treatment, up to 19,000 spores/ms3 at

6 months after treatment. Simply put, while the outdoor/background total
spore count increased 3,120%, the indoor (i.e., treated space) total spore
count decreased 95.21%.

Figure 25 shows that the total spore count weighted across all air sampling
locations associate with Bldg. 6733 decreased from 556,057 spores/ms3 be-
fore treatment, to 3,044 spores/ms3 at 6 months after treatment. Over this
same time period, the outdoor/background total spore count increased
from 3,100 spores/m3 to 20,000 spores/ms3 at 6 months after treatment.
As the outdoor total spore count increased 545.2 %, the indoor (i.e.,
treated space) total spore count decreased by 99.45%
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Figure 21. Bldg. 2261 Stachybotrys/Chaetomium vs. Stachybotrys/Chaetomium
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Figure 22. Bldg. 2261—Total Spores vs. Total Spores (background).
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Figure 23. Bldg. 2261—Hyphal Fragments vs. Hyphal Fragments (background).
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Table 7. Surface sampling results in Bldg. 2261.
Fungal Type Before After 1 Month | 3 Month 6 Month
Cladosporium 6+ <1 0 0 0
Penicillium/Aspergillus 0 0 0 0 0
Total very few very few | very few 0 0

Figure 24. Bldg. 6733—Stachybotrys/Chaetomium vs. Stachybotrys/Chaetocmium (background).
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Figure 25. Bldg. 6733—Total Spores vs. Total Spores (background).
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Figure 26. Bldg. 6733—Hyphal Fragments vs. Hyphal Fragments (background).
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Table 8. Surface sampling results in Bldg. 6733.

Fungal Type Before After 1 Month | 3 Month 6 Month
Cladosporium 10+ <1+ 0 0 0
Penicillium/Aspergillus 0 2+ 0 0 0
Total very few very few | very few 0 very few
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3.2 Dining facility - Bldg. 2261
3.2.1 Air sampling

Table 9 lists the results of the air sampling at Bldg. 2261. Each sampling
location was allocated a representative number of square feet within the
total square footage treated. A summation of the #spores/m3 at each sam-
pling location within the building, multiplied by the associated square feet
for each sample, divided by the total number of square feet treated, pro-
vides a weighted average of the sampling results, which comprises a single
value for each fungal type for each building. The efficacy of the treatment
is determined by comparing these values to the background levels at the
time of each sampling. Values at or below background levels indicate that
the treatment and/or removal was (and continues to be) effective.

Table 9. Air sampling results (#spores/ms3) for Bldg. 2261.

Associated

ID Area (sq ft) |Fungal Type Before After |1 Month | 3 Month | 6 Month

#1 2268 Stachybotrys/ 0 0 0 0 0
Chaetomium

Total 19000 | 15000 | 1500 170 2800

Hyphal Fragments 1300 430 0 0 0

#2 756 Stachybotrys/ 0 0 0 0 0
Chaetomium

Total 48000 | 12000| 1400 480 4300

Hyphal Fragments 2000 0 0 0 0

#3 486 Stachybotrys/ 0 0 0 0 0
Chaetomium

Total 110000 | 12000 | 2000 2800 2500

Hyphal Fragments 2700 0 0 0 53

#4 198 Stachybotrys/ 520000 0 13 13 0
Chaetomium

Total 530000 | 11000| 2000 2600 2800

Hyphal Fragments 5800 0 0 0 53

#5 |Outdoor/ Stachybotrys/ 0 0 0 0 0
Background |[Chaetomium

Total 590 590 | 3400 9000 | 19000

Hyphal Fragments 110 110 0 0 0
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Samples #3 and #4 show an increase in hyphal fragments at the 6-month
sampling event (highlighted in yellow). Even though the levels increased
(from zero for the previous sampling events), they are still well below the
levels before treatment. However, levels are above the background level of
zero. Ideally, a future sampling round could potentially determine if this is
an increasing trend, or an increase due to activity within the room where
Sample #4 was taken, and adjacent to the area represented by Sample #3.

While performing the 3-month sampling event, team members encoun-
tered demolition activities in the room represented by Sample #4. Figure
27 shows the debris and the meter reading showing 100% moisture con-
tent on the wall surface. The wall was damp to the touch and clearly satu-
rated with water. The adjacent room, represented by Sample #3, had re-
cently began to leak from the ceiling (Figure 28). It is believed that these
changes to the interior environmental/structural conditions played a role
in the increased total spore count. However, it should be noted that the
background total spore count continued to increase beginning with the 1-
month sampling event through the 6-month sampling event, where
background was between four and seven times greater than the indoor
sample results.

Figure 27. Wall surface moisture content of 100% near Sample Location #4.
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Figure 28. Leakage from ceiling piping or roofing.

3.2.2 Surface sampling

Table 10 lists the results of the surface sampling at Bldg. 2261. Initially all
surfaces indicated the presence of mold. Immediately after treatment, only
a “very few” total spore count was present at Sample Locations #6 and #7.
Sample Location #8 showed < 1+. No surface mold was detected at any
surface sample location for the 3-month sampling event. Mold levels at all
sample locations remained zero thru the 6-month sampling event.
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Table 10. Surface sampling results for Bldg. 2261.

ID Fungal Type Before After 1 Month | 3 Month |6 Month
#6 Cladosporium 2+ 0 0 0 0
Penicillium/ Aspergillus 0 0 0 0 0
Total very few | very few 0 0 0
#7 Cladosporium 2+ 0 0 0 0
Penicillium/ Aspergillus 0 0 0 0 0
Total very few | very few 0 0 0
#8 Cladosporium 2+ <1+ 0 0 0
Penicillium/ Aspergillus 0 0 0 0 0
Total very few | veryfew | veryfew 0 0

3.3 Barracks—Bldg. 6733

3.3.1 Air sampling

Table 11 lists the results of the air sampling at Bldg. 6733. Each sampling
location was allocated a representative number of square feet within the
total square footage treated. A summation of the #spores/m3 at each sam-
pling location within the building, multiplied by the associated square feet
for each sample, divided by the total number of square feet treated pro-
vides a weighted average of the sampling results, which comprises a single
value for each fungal type for each building. The efficacy of the treatment
is determined by comparing these values to the background levels at the
time of each sampling. Values at or below background levels indicate that
the treatment and/or removal was (and continues to be) effective.

Table 11. Air sampling results (#spores/m3) for Bldg. 6733.

Associated
ID Area (sq ft) Fungal Type Before After |1 Month | 3 Month | 6 Month
Stachybotrys/ Chaetomium 0 0 0 0 0
#10 | 1458 Total 110000 |210000 1200 430 93
Hyphal Fragments 0 0 0 0 0
Stachybotrys/ Chaetomium 0 0 0 0 0
#11 | 768 Total 1400000 |100000 1100 480 210
Hyphal Fragments 150 0 0 0 0
Stachybotrys/ Chaetomium 80 0 0 0 0
#12 |648 Total 3400 13000 3300 1200 10000
Hyphal Fragments 110 53 0 0 0
Stachybotrys/ Chaetomium 0 0 0 0 0
#17 |Outdoor/ Background |Total 3100 3100 8100 14000 20000
Hyphal Fragments 0 0 0 0 0
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Note that between the 3-month and 6-month sampling events, the Fort
Campbell personnel and/or contractor personnel began to renovate the
building. It is very likely that ingress and egress of these personnel had
some effect on the existing conditions. However, no monitoring or over-
sight was in place to account for these differing site conditions. This may
explain the drastic increase of total spores for the 6-month sampling event
(1200 spores/ms3 to 10,000 spores/ms3) at Location #12 (basement of the
administrative area) in Bldg. 6733, which represents a 733% increase while
the background spore count only increased by 42.9%. Despite this drastic
increase, indoor levels were only 50% of the background level suggesting
continued treatment.

3.3.2 Surface sampling

Table 12 lists the results of the surface sampling at Bldg. 6733. Initially all
surfaces indicated the presence of mold, specifically cladosporium. One
month after treatment, only a “very few” total spore count was present at
Sample Locations #14 and #16. Three months following treatment, “very
few” were reported for Location #14 and no mold spores were present at
Locations #15 and #16. Levels appeared to be rising between the 3-month
and 6-month sampling events. During this time, the building’s interior
changed from an uninhabited space to a space undergoing renovation.
This change in environment, combined with added occupancy and ongoing
renovation activities, created varying conditions that could have triggered
an increased total spore count. Continued monitoring and sampling could
have provided greater insight as to whether this trend would continue. Un-
fortunately, the scope of work did not include this continued work.

Table 12. Surface sampling results for Bldg. 6733.

ID Fungal Type Before After 1 Month | 3 Month | 6 Month
#14  |Cladosporium 2+ 0 0 0 0
Penicillium/ Aspergillus 0 0 0 0 0
Total very few | very few | veryfew | veryfew | very few
#15 |Cladosporium 4+ 0 0 0 0
Penicillium/ Aspergillus 0 2+ 0 0 0
Total 0 very few 0 0 very few
#16 |Cladosporium 4+ <1+ 0 0 0
Penicillium/ Aspergillus 0 0 0 0 0
Total 0 very few | very few 0 few
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Conclusions and Recommendations

The sampling results of this demonstration indicate that the dry-fog tech-
nology was capable of rapidly eliminating mold spores. Results also
showed that the second step of the dry-fog technology’s (application of
EVERpure) continued to reduce mold spore levels over time; with minor
exceptions, while total spore counts outdoors increased throughout the
demonstration, indoor levels continued to decrease. However, the in-
creased values for hyphal fragments at Locations #3 and #4 in Bldg. 2261
during the 6-month sampling event did not conclusively confirm the tech-
nology’s treatment effectiveness beyond 6 months.

This work concluded that the dry-fog technology provides rapid and quan-
tifiable improvements to indoor air quality, and also that it drastically re-
duces exposure of Army building occupants and maintenance workers to
harmful chemicals resulting from current mold remediation practices.

Current rough estimates for application of the dry-fog technology are ap-
proximately $1.00/sq ft. Actual costs would deviate from this estimate de-
pendent on location and proximity to the vendor. It is likely that an installa-
tion could achieve additional cost savings by acquiring an in-house capabil-
ity to apply the treatment. Implementing the dry-fog technology at Army in-
stallations would be relatively straightforward. The equipment could be pur-
chased and the vendor engaged to train personnel in its use. Ongoing in-
house training could be planned to disseminate additional treatment sys-
tems across Army installations. Treatment systems could be purchased for
use at each installation, or for use on a regional basis to share the technol-
ogy across installations in neighboring geographic locations.

It is recommended that additional demonstration(s) be completed for
longer periods (12 to 24 months). Ideally the demonstration(s) would be
conducted in buildings where the indoor environment and building usage
would remain constant throughout the demonstration period. It is also
recommended that the dry-fog technology be demonstrated at new con-
struction sites where it could potentially serve as a preventive measure.
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Acronyms and Abbreviations

Term Definition

ACSIM Assistant Chief of Staff for Installation Management

ANSI American National Standards Institute

ASTM American Society for Testing and Materials

CEERD US Army Corps of Engineers, Engineer Research and Development
Center

CERL Construction Engineering Research Laboratory

DoD U.S. Department of Defense

ERDC U.S. Army Engineer Research and Development Center

ERDC-CERL Engineer Research and Development Center, Construction Engineering
Research Laboratory

FEMA Federal Emergency Management Agency
HVAC Heating, Ventilating, and Air-Conditioning
1AQ Indoor Air Quality

ID Identification

ITTP Installation Technology Transition Program
LLC Limited Liability Company

MBL Mold & Bacteria Consulting Laboratories
MEL Maximum Exposure Limit

MSDS Material Safety Data Sheet (OSHA)
NAVFAC Naval Facilities Engineering Command
NSN National Supply Number

OACSIM Office of the Assistant Chief of Staff for Installation Management
OMB Office of Management and Budget

PMO Program Management Office

PPE Personal Protective Equipment

SAR Same As Report

SF Standard Form

TR Technical Report

UFGS Unified Facilities Guide Specification
USACE U.S. Army Corps of Engineers

USEPA U.S. Environmental Protection Agency

USAPHC U.S. Army Public Health Command
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Appendix A: Material Safety Data Sheets for
INSTAPure and EVERPure
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Client: Pure Maintenance MoldREPORT
Contact: Mr Brandon Adams EMLab P& K
Project: Mess 1Tall 1 Month Post Tresiment 1501 West Knudsen Drive, Phoenls, AZ 83027
Date of Sampling: ¢4-25-2017 (SO0) G31-4802 Tax (623) 780-7695

Date of Receipt: 04-27-2017
Date of Report: 04-28-2017

Laboratory Results

MoldREPORT: Spore Trap Analvsis
Location: 1: 2 3
Northwest Corner Al Middle West Side Al South West Offies Al
Camments {sce below) one None Mone
Lab ID-Version?: S012805-1 81 2804-1 $012805-1
Analysis Date: (4:28:2017 (K280 2007 042802017
Spore ypes detected; mwer perm3 aw ¢, per m3 o WL per m3
Aureobasidium - - - - -
Basidiosperes 5 . 270 10y 330 . 14 T30
Chastaniium - - - - 1 13
Cladosporium 13 G0 7 370 - -
[ usariun - - - - - -
PenicilliumAspergillus types 5 270 A 2 17 10
Stachyhotrys - - - - -
Trichoderma - - - - - -
Ulocladium - - - - - -
Cthers 7 ! 370 4 210 ! a 320

& Total. 1.60K1 1.4l A0

Additional Information:
[Ivphal fragments - - . -

Skin eells 80 - 4,000 80 - 4,000 ! 80 - 4,000
Follen =13 =13
Backaground debris (1-07 2 2
Limit of detection | 13

[
G

[ ]

(=%

Al

L

LSample volume (liters) 7 75 ] 75

Comments:
Fasidinapenes {basidionicetes): Rasidiospores are exfremely conumon onrdoors and eriginate from fungd in gardens, forests, and woodlands. Te
is rare for the seuree of basidiospores to by indoors, However, basidiospores may be an indicator of wood decay.

Cladosporium: Cne of the most commenly found minlds eutdoors and fraoquantly foimd growing mdnors. Spores from Cladnsponum ara
ganeally present inoutdoot and indoot air, even inrelatively elean, mold-grovth-free, indoor environments, Levels vary bascd upon activiry
levels, weulhter condiiions, dustiness, outside wr exchinge raes, and other factors

Penicillivin’Aspergillus types: Penicllium and Aspergillus are among the most conunon molds taund growing bothindoaors and outdoors even
in velativaly clesn. mold-growth-fiee. indoor environmentss. Levels vary based upon aetivity levels, dustiness, weather concifions, outside sy
exchanga rates, and other factors,

Stachbotrys and other marker types: Comain types of mold, sueh as Avreobasidivm, Chactorum, Fusarium, Trichoderma. and Llocladium.
arg gcnﬂmll\ fowwd 1 very low oombers ;utdoors. Consequently their prasznee indoors, 2ven in relutivaly low numbers, 15 oflen an indication
thar thasz melds are origimating fom grosdluindoors. When prasent, these mold types are offan the clzarest indicator of 2 mold problzm.

Otheers: Molels i the " Others” calegony ure generally found outeloors inmoderate mumbers. and are therefure not onsdered markers of indoor
growth.

2 A "Version" inglicaled by -"x" alter the Tab IRF with o valne gregter than 1 indicates asample with smended dada The revision nomber is reflected by (he
value of "x".

= Backgrmmel debris is am indication of the amamts ot nen-biological parlicnlale malter present on the slide idis in the aivy and is graded fram 1 to 4 with 4
incicatng the largest amounts.

The wnabtical sensitivily is e spaream ™ divided by e raw connt, expressed in sporesin 3. The lmil of debection i e andyicad sensitivty o sporesms 3y
niltiplied by the sanple volume (in literss divided by Lo0 liters.

§ Total has been rounded to two significant flzures to reflect anaiytical precision.

Acluicn.h Luboratories, Ine LEMLab 100 1717734 Page 2 of' 3
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Client: Pure Maintenancee MoldREPORT
Contact: Mr Brandon Adams EMLab P& K
Project: Mess Hall 1 Month Post Treatment 1401 West knudsen Drive, Phoenix, A7 831127

Date of Sampling: 14-25-2017 (800) 631-4802 Fax (523) T80-7695
Date of Receipt: 04-27-2017
1Jate of Report. 14-28-2017

Laboratory Results
MoldREPORT: Spore Trap Analysis
Location: 4: f:
) South East Kitchen Al Cutside 5A1

Comments (sa¢ below) Nonc Nane
Lab ID-Versiond: 8012800-1 801 2807-1
Analysis Date: N4:28:2017 042820017
Spore types detceted: Taw et T mid raw ct. par m’
Aureobasidium . - - - -
Basudospores ) 14 750 90 10
Chaetomium - - - -
{laclosporium - - 17 910
Fusarium - - - -
Penicillium!Aspergillus types ) 10 0 3 160
Stachybotrys - - - -
Trichoderma - - - -
Ulocladium ) - -
Others 13 G 122 6.500

& Total: 2 00 34,000

L
o

Additional Tnformation:
Hyphal fragments ) - -
Sk cells ) i - 400 13 - 67
Follen =13 750
Backeround debris (1-4)y% 2 2
Limit of detection 13 13

| Sample volume (liters) 74

Comments:

Basidhosporzs (lasiciomyceeles): Basidiospores are extremely common outdoers and ongimatz from fungt in gardens, forests, and woodlands, 1
15 rate for the souree of basidiospores to be indoors, However, basidiospores may be an inticator of wood decay,

Cladosporium: One of the most commenly found molds cutdoors and frzquently found growing indoors. Sporas trom Cladosporium are
cenerally present in ouldeor and indoor air, 2ven inrelatively clean, wold-growib- free. mdoor snvivoruments. Levels vary lised upor activily
lavels, weathzr conditions, dustiness, onrside air exchange rates, and other factors.

Pemelliwm Aspergillus types: Pamcllium and Aspergillus are smeog the moest commmen molds Fouoand grosing both indoors and outdoors reven
i relatively clean, mold-growthe froe. indoor crviroruments;. Levels vary hased upon aetivity lovels. dustingss, weather conditions, outside air
exthiungs rates, und other fuclors.

Stachybotrys and other warker types: Cerlain types of mold, such as Aureobusidiun, Chaetonumn, Fusanum, Trchoderm, and Ulocludium,
are generaily tound invery low numbers eatdoors. Conseeuently their prasznce indoors, even in relativels 1o mumbars, 15 often an indication
that these molds are onginatng from growth indoors. When presand, these mold types are offen the clearsst indicator of s mold prablem.

Others: Melds in the "Others” category are generally found outdeers in modetate mumbers. and are therefore net eonsidered markers of indoor
growih.

1A "Version” inclicated by -"x" after the Lab 114 with a value greaver than 1 indicates a sample with amended data. The revision number is reflected by the
valug of "5

| Backeroutid debriz i= an incdication of the amotnts of nen-biclogical panticulate tatter present on the slide ddust intbe awd and is graded from 1 to dwith 4
indlicating thic largest amounts,

The analylical sensitivity is the sporesm®3 divided by the raw cound, exprossed in sporesm™ 3. The limit ol detection 15 the analetical ssnlivily dio sporesm”3i
winltiphied by the sample volume dio litersh divided by 1000 Titers.

§ Tolal bgs been ronnded 10 fwo signilicanl ligures 1o rellect angdyical precision

gy

Aeritech Labwratories, hie EMLale [D0 1717739 Piwre 3003
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Client: Pure Maintenanee Mold REPORT
ontaet: b Brundon Addams 1ihdLal B X b
Project: Mess Hall 1 Month Post Treatment 1501 Wesl Faudsen Drive. Phoenix. A 23127
Diate of Sampling: 04-23-2017 (RO G5 1-4802 Fax (623) 7R0-7693

Diate ol Beooipt: 04-27-2017
ate of Report: (4.28-2117

Laboratory Results
MoldREPORT: Direct Microscopic Examination

Location: 7: Middle Divider Wall 8: Kitchen Wall 9 West Wall
Comments (see below): ) None A ] Mone
Lab ID-Versioni: 8012800-1 80128011 ) 80128021

Spore types present {indicative

of mold growthj}§: . !
Aureobasidium - - -
Basidiospores . - - . -
Chaetomium ) - - ) -
Cladosporium - - -
Fusarium . - - ) -
Lumber moldt - - -
Penicillium/Aspergillus types . - - ) -
Stachybotrys . - - ) -
Trichoderma - - -
Ulocladium . - - . -

Spore types present {not
indicative of mold growth)§:

All spore types ' - Very faw ' -
Other particles detected§;: . )

Skin cells . Very few Very few ) Very few
Pellen - - -
Background Debris and/or Light Scant Light

Description**:

Comments: A) A few PenicilliumiAspergillus group spores detected.

Basidiomycetes: Commonly found ocutdoors. Oocasionally may grow indoors, mostly as agents of wood decay.

Cladosporium: One of the most commionly faund molds outdoars and frequently found growing indoors,

PenicilliumtAspergillus types: Penicllium and Aspergillus are among the most common molds found growing beth indoors and out.

Stachybotrys and other marker types: Certain types of mold, such as Aureobasidium, Chaetomium, Fusariur, Trichoderma, and
Ulocladiurn, are genesally found in very [ow numbers outdoors. Consequently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors, When presant, these mold types are often the
clearest indicator of 2 mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 1717739, Page 2 o2
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Client: Pure Maintenance ] lold REPORT
Contact: Mr Brandon Adams Qlab P & b

Progeet” Hammerhead l Month Post Treatment 1311 West knudsen Drive, Phnen. SORENZT
iate of Sampling: 14-23-2017 {RO0 EA1-4800 Fd\t(v.,_ﬂ TRO-TE93
it of Recept: O04-27-2007

Date of Repart: 04-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location:

1: 2
Mens Bathroom 1141 i Northwest Classroom 10A1
CTomments (see below) one None
Lab ID-Version]: RI13119-1 A013120-1
Analyvsis Date 042872017 D 2820107
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Basidiospores 114 2 481
Chustomium - . - ) - . -
{ladosporium 1 A3

(I8

2
a1

Fusarium - . - ) - i -
Penicillium: Aspergillus types 16 %50 3 1611
Stachybolrys - . - ] - ] _
Trichoclerma - - - -
Uloclacdium - i - ) - i -
Others . 10 . 9 . 481
& Total: 1 100 1,210

1.2

Addditional Information:
Hyphal fragments - . -
Skin gells 000 - B.000 13 - &7
Pollen - 13 ) L10
Hackaround debris {1-4F 3 . 1
Limit of detection 1
Sample volume [liters) 7
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

i
Y

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

v indivareed By st after the Lab [De

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 171770, Page 2 of 3
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Client: Pure Maintenance l\lold REPORT
Contaet: 3 Brandon Adams Alab P Xk
Progect Hammerhead l Nonth Post Treatmoent 130T West Knadsen 1nve, Phnen. SORENZT
iate of Sampling: 14-23-2017 {RO0 EA1-4800 Fd\t(v.,_ﬂ TRO-TE93

Date ol Receipt: (4-27-2017
Date of Repart: 04-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: CH 5:
Basement 1241 i Cutside 1711
CTomments (see below) one None
Lab ID-Version]: RI113121-1 ' AN1312241
Analysis Date. 04282017 04:28:2017
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Rasidicspores 29 1AL 21 1,1
Chustomium - . - ) - . -
ladosporium 7 . M . 3 . 1611
Fusarium - . - ) - ) -
Penicillium: Aspergillus types 4 210 4 Ml
Stachyboelry:s - i - i - i -
Trichoclerma - - - -
Ulogladium - . - ) - ) -
Others 2z oo . 124 . 6,642

& Total: EAY #1100

4

Adlelitional Infommation:
Hyphal fragments - . -
Skin gells 13 - 67 13 - &7
Pollen - 13 ) L10
Hackaround debris {1-4F 2 . 2
Lamit of detection 13 . 13
Sample volume [liters) 7 75
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg large:

v indivareed By st after the Lab [De

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
A amaunts

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

<3, The liroat of eletection is the gualylival sensivity in sporesme 3

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1717760, Page 3af 3



ERDC/CERL TR-18-17

53




ERDC/CERL TR-18-17

54

Client: Pure Maintenance
ontaet: b Brundon Addams

Project: | lammerhead 1 Month Post Treatment

Diate of Sampling: 04-23-2017
Diate ol Beooipt: 04-27-2017
ate of Report: (4.28-2117

MoldREPORT
lidalal P& b
1501 Wesl Knudsen Dnive. Phoenix Al 53127
(RO G 1-4802 Fax (623) 780-7603

Laboratory Results
MoldREPORT: Direct Microscopic Examination

Location:

6: Bathroom Southwall

7: Basement Southwall

8: Northwest
Classroom

Comments (see below):
Lab ID-Versioni:

None
80131161

None
80131171

None
80131181

Spore types present {indicative

of mold growthj}§: . !
Aureobasidium - - -
Basidiospores . - - . -
Chaetomium ) - - ) -
Cladosporium - - -
Fusarium . - - ) -
Lumber moldt - - -
Penicillium/Aspergillus types . - - ) -
Stachybotrys . - - ) -
Trichoderma - - -
Ulocladium . - - . -

Spore types present {not
indicative of mold growth)§:

All spore types ' -
Other particles detected§:

Skin cells . Very few Very few ) Very few
Pellen - - -

Very faw Very few

Background Debris and/or Scant Light Scant

Description**:

Comments: None

Basidiomycetes: Commonly found ocutdoors. Oocasionally may grow indoors, mostly as agents of wood decay.

Cladosporium: One of the most commionly faund molds outdoars and frequently found growing indoors,

PenicilliumtAspergillus types: Penicllium and Aspergillus are among the most common molds found growing beth indoors and out.

Stachybotrys and other marker types: Certain types of mold, such as Aureobasidium, Chaetomium, Fusariur, Trichoderma, and
Ulocladiurn, are genesally found in very [ow numbers outdoors. Consequently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors, When presant, these mold types are often the
clearest indicator of 2 mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 1717764, Page 2 o2
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Client: Pure Maintenance l\lold REPORT
Contaet: 3 Brandon Adams Alab P Xk
Progeet Hammer TTead AT 130T West Knadsen 1nve, Phnen. ARSNZT

(RO 631-4800 Fax c(u.n TRO-TEOR

Drate ol Receipt: (6-27-2017
Date of Repart: 06-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: 1: 2
Cnutside i Bascment
CTomments (see below) one A
Lab 1-Version]: RIFLO00-1 ' 21710101
Analysis Date. 06282017 06:28:2017
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Rasidicspores 42 S600 4 21
Chustomium - . - ) - . -
ladosporium H . 430 . S . w7l
Fusarium - . - ) - ) -
Penicillium: Aspergillus types 2 110 1 53
Stachyboelry:s 1 . 13 i - i -
Trichoclerma - - - -
Ulogladium - . - ) - ) -
Others 61 . S.100 . . 11
& Total: 180000 1,240

1.3

Adlelitional Infommation:
Hyphal fragments - . -
Skin gells 13 - 67 13 - &7
Pollen - 13 ) 13
Hackaround debris {1-4F ] . 1
Lamit of detection 13 . 13
Sample volume [liters) 7 75
Comments: A543 of the raw count Cladosporivm spores were present as 4 single clump.

Bazichiospores hasidhomyeste): Busidwspoeres ave extremely commaen outdeors wd emgaare from funm in gardens, forests, and wocdlamed=. 1
: fr The sourcs of Tasidiospores (o be mdeors. Howevin, basidiospones may b an odicator of ool i ihogisy

1=

Clackrsporium: One of the most comamonly found molds autdoots and freaguely faned grewing indoers. Spores from Cladosporium ate
generally present in outdoor and indoor air. sven inralatively cleais meld-grosab-fres, indoor envirotinents. Levals varye based apot activite
levels, waather conditions, dustiness. outside alr exchanga rares, and other terors.

Perucallinny: \‘»P:‘[":I"Lls tpes: Penellivnn and Aspergillus ure aneng the most cosumen molds found growing besh indoecrs and eutdears (2ven
in relatively eleam, mold-grmvth-free, indoor envitenment=). Levals vory Dased npon setivity Tevzls, dustiness, wather condiuons, ontsidz air
exchampe Ttos, and ather factors,

staclvbonys and orther macker tepaes. Comain npes of mold, such o Avrechasiditen, Chastominm, Fusaom, Trichederzs, ol Ulocladinm,
are penerally fornd in very low runsbers ourdoars. Conscquently their prosence indoots, avan in relatively low mumibers. s often an indication
that these wolds are origitating trom growtl indoors. Whan present. these meold types are often the clearast indicaror of 2 mold problam.

Otlizrs Malds inthe "Oihers” cutegery are generally found outdoers inmoderate numibers. and ure therefore not consdered mackars of indeor
arowth

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

v indivareed By st after the Lab [De

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1749920, Page 2 of 3
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Client: Pure Maintenance ] lold REPORT
Contact: Mr Brandon Adams Qlab P & b

Progeet Hammer TTead AT 130T West Knadsen 1nve, Phnen. SORENZT
(RO 631-4800 Fax c(u.n TRO-TEOR

Drate ol Receipt: (6-27-2017
Date of Repart: 06-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: CH 3
N.W. Classroom i Mlens Bathroom
CTomments (see below) one None
Lab 1-Version]: R171001-1 ' 81710121
Analysis Date. 06282017 06:28:2017
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Basidiospores - - - -
Chustomium - . - ) - . -
ladosporium . 160 . ]
Fusarium - . - ) - ) -
Penicillium: Aspergillus types 161 A 27
Stachyboelry:s - i - i - i -
Trichoclerma - - - -
Ulogladium - . - ) - ) -
Others . 10 . . 1601
& Total: 434 80

Ll
N
Ll

el

1.2
d

Adlelitional Infommation:
Hyphal fragments - . -
Skin gells 13 - 67 13 - &7
Pollen - 13 ) 13
Hackaround debris {1-4F ] . z
Lamit of detection 13 . 13
Sample volume [liters) 7 75
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

v indivareed By st after the Lab [De

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1749920, Page 3af 3
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Client: Pure Maintenance
Contaet: b Brundon Addams

Project: [ ammer [Tead AT

Diate ol Beooipt: 00-27-2017
ate of Report: (6282117

Mold REFORT
IhILab P & K

1501 Wesl Knudsen Dnive. Phoenix Al 53127
(RO G 1-4802 Fax (623) 780-7603

MoldREPORT: Direct Microscopic Examination

Laboratory Results

Location:
Comments (see below):

7. Basement
MNone

& Classroom
Mane

9. Mens Bathroom
Hone

Lab ID-Versioni:

Spore types present {(indicative '
of mold growth)§:

8171006-1

81710071

8171008-1

Aureobasidiurm
Basidiospores

Chaegtomium
Cladesporium

Fusarium

Lumber moldt
Penicillium/Aspergillus types
Stachybotrys

Trichoderma
Ulocladium

Spore types present {not
indicative of mold growth)§:

All spore types

Other particles detected§:
Skin cells

Pollen

Background Debris and/or

Very few

Moderate
Very few
Light

Very few

Scant

Very few

Scant

Description™:

Comments: Mone

Basidiomycetes: Commonly found outdoors Occasionally may grow indoors, mostly as agents of wood tdecay.

Cladosporium: One of the most commenly found molds cutdoors and frequently found growing indoors.

FenicilliumtAspergillus types: Peniclliurm and Aspergillus are ameng the rmest cornmon molds found growing beoth indoors and out.

Stachybotrys and ather marker types: Cerain types of mold, auch as Aureobasidiom. Chaetornium, Fusarium, Tnchoderma, and
Ulocladium, are generally found in very low numbers outdoors. Conseguently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors. When present, these maold types are often the
clearest indicator of a mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 1743920, Page 2 o2
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Client: Pure Maintenance l\lold REPORT
Contact: Mr Brandon Adams Qlab P & b
Projeet Mess Hall AT 130T West Knadsen 1nve, Phnen. ZORANZT
Diate of Sampling; 06-2 CRONY B3 14802 Fa\c(n,_n TRO-7695
iate ol Recet: U(s—“? '
Date of Repart: 06-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: 1: 2 CH
Otside NW. Comer . S.W. Offiec
CTomments (see below) ~None None Nohe

Lab 1-Version]: ALT11RG-0 RIT1190-1 ®171191-1
Amalvsis Date. 163; il 062872017 OG- 2RIZ0LT
Spore tvpes detected: row ¢t jrermi T cl. e md Taw ol per md
Aureobasidium - - - - - B
Rasidicspores 37 5,000 2 7 7 KX
Chustomium - - - - . 1 . 13
ladosporium 1 31 - - . 24 . 1,300

Fusarium - - - - . - )
Penicillium: Aspergillus types 2 111 Bl 121 5 270
Stachybolrys - - - - . - ] B
Trichoclerma - - - . _ B
Uocladlium - - - . . B ] B
{nhers all 3.0 7 . 13 i o]
& Total: 0008 1710 S AL

[

Adlelitional Infommation:
Hyphal fragments - - . -
Skin gells 13 - 67 13 - 67 13
Pollen <13 . :
Hackaround debris {1-4F 3 1 . Z
Lamit of detection 13 13 . 13
Sample volume [liters) 75 75 7
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

v indivareed By st after the Lab [De

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1749950, Page 2 of 3
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Client: Pure Maintenance l\lold REPORT
Contaet: 3 Brandon Adams Alab P Xk
Progect Wess 17all AT 130T West Knadsen 1nve, Phnen. ZORANZT

iate of Sampling: 186-2 {RO0 EA1-4800 Fd\t(v.,_ﬂ TRO-TE93
1ate ol Receipt: U(s—“?

Date of Repart: 06-28-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: 4 5
Middle West i S.E. Comer
CTomments (see below) one None
Lab ID-Version]: 81711921 ' 21711931
Analysis Date. 06282017 06:28:2017
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Rasidicspores z 1141 by 430
Chustomium - . - ) - . -
ladosporium 1 . 53 . 23 . 1,200
Fusarium - . -
Penicillium: Aspergillus types 27
Stachyboelry:s - i - i - i -
Trichoclerma - - - -
Ulogladium - . - ) - ) -
Others . 27 . 16 . Al

& Total: 350 2R

A
Lt
il

r

Adlelitional Infommation:
Hyphal fragments - . -
Skin gells 13 - 67 13 - &7
Pollen - 13 ) 13
Hackaround debris {1-4F ] . 1
Lamit of detection 13 . 13
Sample volume [liters) 7 75
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

v indivareed By st after the Lab [De

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

<3, The liroat of eletection is the gualylival sensivity in sporesme 3

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1749950, Page 3ot 3
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Client: Pure Maintenanee Mold REPORT
Contact: b Brandon Aduams 1ihdLal B X b
Project: Mess llall AT . 1301 West Knudsen Dnive. Phoenix. AZ 831ZT
Date of Sumpling: 06-22-2017 (RO G 1-A802 Fax (623) T80-7693

Diate ol Beooipt: 00-27-2017
ate of Report: (6282117

Laboratory Results
MoldREPORT: Direct Microscopic Examination

Location: . 7. Kitchen 8: West Wall . 9. Divider Wall
Comments (see below). Mone Mone tone
Lab ID-Versiong: 81711861 81711871 ) 8171188-1

Spore types present {(indicative '
of mold growth)§:

Aureobasidiurm . - - ) -
Basidiospores - - -
Chaegtomium . - - . -
Cladesporium - - -
Fusarium - - -
Lumber moldt . - - . -
Penicillium/Aspergillus types . - - ) -
Stachybotrys - - -
Trichoderma . - - . -
Ulocladium - - -

Spore types present {not
indicative of mold growth)§:

All spore types - - -
Other particles detected§: )
Skin cells ) - - ) -
Pollen . - - ) -
Background Debris and/or Scant Light Light

Description™:

Comments: Mone

Basidiomycetes: Commonly found outdoors Occasionally may grow indoors, mostly as agents of wood tdecay.

Cladosporium: One of the most commenly found molds cutdoors and frequently found growing indoors.

FenicilliumtAspergillus types: Peniclliurm and Aspergillus are ameng the rmest cornmon molds found growing beoth indoors and out.

Stachybotrys and ather marker types: Cerain types of mold, auch as Aureobasidiom. Chaetornium, Fusarium, Tnchoderma, and
Ulocladium, are generally found in very low numbers outdoors. Conseguently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors. When present, these maold types are often the
clearest indicator of a mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 1742250, Page 2 of 2
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Client: Pure Maintenance l\lold REPORT
Contact: Mr Brandon Adams Qlab P & b
Progect Mess Hall AT 6 Months 1301 West Knudsen 1rive, Phnen. ZORAN2T
Drate ol Sampling: 19-12-2017 {RO0 EA1-4800 Fd\t(v.,_ﬂ TRO-TE93

Date ol Receipt: (19-18-2017
Date of Report; 09-19-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location:

1: . CH
NW Corner Sw Office . Middle West
CTomments (see below) ~None None Nohe
Lab 1-Version]: A397RO- S3OTRO0A- SIOTRNE-]
Amalvsis Date. (19 il i} 091972017 091972017
Spore tvpes detected: raw ¢t jrer 3 raw ol jrer m3 Taw ol. per m3
Aurcobasidium - - - - - -
Rasidicspores 16 Il 16 B 17 Jlu
Chactomium - - - . . B ] B
{ladosporium 7 37 11 SO . 11 ) 90
Fusarium - - - - . - . -
Penicillium: Aspergillus types A 27 it 1.500 4 20
Stachybolrys - - - - . - ] B
Trichoderma - - - - _ .
Uocladlium - - - - . - ! -
(hers 1.3i0 260 L4 15 . B0
& Total: 2din 3300 T

1.2
i

Adlelitional Infommation:
Hyphal fragments - - . 3
Skin gells 13 - &7 13 - 67 80 - 4000
Pollen - 13 - 13 . w13
Hackaround debris {1-4F z Z . Z
Lamit of detection 13 13 . 13
Sample volume [liters) 75 75 7
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

v

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

v indivareed By st after the Lab [De

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

The wnalvlival ativiby U the sporesm ™3 divided by 1 voeplnt, expressed in spure 1m0 3

mulliphied by the sample valume din lilerse divided by (oo livers.

<3, The limdt of detection is the saalylivel sensitivity i =g

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 1795837, Page 2 of 3
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Client: Pure Maintenance
Contaet: 3 Brandon Adams

Progeet: Mess 1all AT 6 hMonths
Drate ol Sampling: 19-12-2017
Date ol Receipt: (19-18-2017
Date of Report; 09-19-2017

l\lold REPORT
Alab P Xk
130T West Knadsen 1nve, Phnen. ZORANZT

(RO 631-4800 Fax c(u_n TRO-TE05

MoldREPORT: Spore Trap Analy:

[.aboratory Results

Location:

CTomments (see below)
Lab 1-Version]:

4 5
South Fast Office i Outside
Nane Mone
VIOTROT-1 RADTROR-1

Amalvsis Date.

09192017 [9: 192017

Spore tvpes detected:

raw ¢t per ind T ¢t Jr 3

Aureobasidium

Rasidicspores

15 HIH 148 7.0

Chaetom ium

{ladosporium

Fusarium

Penicillium: Aspergillus types

16 ) 850 ) 45 i 240

2 ) 10 ' 1 ' 2

Stachyboelry:s
Trichxlerma

Uocladlium
{nhers
£ Tatal:

2 ) 1100 ) 164 i 8,700
2E0 [BRLEY]

Addditional Information:

Hyphal fragments
Skin gells

Pollen

Hackaround debris {1-4F
Limit of detection
Sample volume [liters)

Comments:
B

sesprores 4 lisiclbormyeatst: Busidiospores are extromely eonrmen oatedvors ad onginsts fom fung 1 geusdens, forests, and wiodlands, 1t

i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1

wxchange res, and other fuctors,

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

s vy |

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,

ars evtlvmll\ found in

v low uunbers outdcors. Consequently their prasencs indoors, even in relatively low numbers, is cften an indication

thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor

srevath,

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

v indivareed By st after the Lab [De

s

The wnalvlival sl ily s the spa

173 dlivicded by 1

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

v, expressed in spure

mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Azroteel Luboratories. [ne

EMLab ID: [T95837 Page 3 of 3
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Client: Pure Maintenance
Contaet: b Brundon Addams

Project: Mess Hall AT 6 Months
Diate of Sampling: 09-12-2017
Diate o Beooipt: 09-18-2017
ate of Report: 09.14-2017

Mold REFORT
IhILab P & K

1501 Wesl Knudsen Dnive. Phoenix Al 53127
(RO G 1-4802 Fax (623) 780-7603

MoldREPORT: Direct Microscopic Examination

Laboratory Results

Location:
Comments (see below):

& West Wall

None

7: Kitchen Wall

Mane

& Divider Wall

Mane

Lab ID-Versioni:

83978011

83978021

83597803-1

Spore types present {(indicative '
of mold growth)§:

Aureobasidiurm . - - ) -
Basidiospores - - -
Chaegtomium . - - . -
Cladesporium - - -
Fusarium - - -
Lumber moldt . - - . -
Penicillium/Aspergillus types . - - ) -
Stachybotrys -
Trichoderma . - - . -
Ulocladium - - -

Spore types present {not
indicative of mold growth)§:

All spore types - - -
Other particles detected§:
Skin cells ) - Very few ) Very few
Pollen . - - ) -
Background Debris and/or None Scant Light

Description™:

Comments: Mone

Basidiomycetes: Commonly found outdoors Occasionally may grow indoors, mostly as agents of wood tdecay.

Cladosporium: One of the most commenly found molds cutdoors and frequently found growing indoors.

FenicilliumtAspergillus types: Peniclliurm and Aspergillus are ameng the rmest cornmon molds found growing beoth indoors and out.

Stachybotrys and ather marker types: Cerain types of mold, auch as Aureobasidiom. Chaetornium, Fusarium, Tnchoderma, and
Ulocladium, are generally found in very low numbers outdoors. Conseguently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors. When present, these maold types are often the
clearest indicator of a mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 17953857, Page 2 o2
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Client: Pure Maintenance
Contaet: 3 Brandon Adams
Progeet Hammerhead & Months AT
iate of Sampling: 18-12-2017
Date ol Receipt: (19-18-2017

Date of Report; 09-19-2017

l\lold REPORT
Alab P Xk
130T West Knadsen 1nve, Phnen. ZORANZT

(RO 631-4800 Fax c(u_n TRO-TE05

MoldREPORT: Spore Trap Analy:

[.aboratory Results

Location:

CTomments (see below)
Lab 1-Version]:

: 2
Narthwest Clagsroom Mens Restroom
~None None

HIUTHAE-1 ' 839783741

Amalvsis Date.

09192017 [9: 192017

Spore tvpes detected:

raw ¢t per ind T ¢t Jr 3

Aureobasidium

Rasidicspores

2 27 1 S3

Chaetom ium

{ladosporium

Fusarium

Penicillium: Aspergillus types

Stachyboelry:s
Trichxlerma

Uocladlium
{nhers
£ Tatal:

I
2

=3
D)
LY

Addditional Information:

Hyphal fragments
Skin gells

Pollen

Hackaround debris {1-4F
Limit of detection
Sample volume [liters)

Comments:
B

sesprores 4 lisiclbormyeatst: Busidiospores are extromely eonrmen oatedvors ad onginsts fom fung 1 geusdens, forests, and wiodlands, 1t

i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1

wxchange res, and other fuctors,

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

s vy |

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,

ars evtlvmll\ found in

v low uunbers outdcors. Consequently their prasencs indoors, even in relatively low numbers, is cften an indication

thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor

srevath,

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

after the Lab [De

vindicatcd by -"x"

s

The wnalvlival sl ily s the spa

173 dlivicded by 1

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4

woont, expressed i sporesane 3 The limdt of detection is the analstival senstivity e sporesan 3

mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Azroteel Luboratories. [ne

EMLab ID: 7958340 Page 2 of 3
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Client: Pure Maintenance l\lold REPORT
Contact: Mr Brandon Adams Qlab P & b
Progeet” Hammerhead ¢ Months AT 1511 West knudsen Drive, Phnen X AZ RSNZT
iate of Sampling: 18-12-2017 {RO0 EA1-4800 Fd\t(v.,_ﬂ TRO-TE93
Date ol Receipt: (19-18-2017 '

Date of Report; 09-19-2017

[.aboratory Results

MoldREPORT: Spore Trap Analy:
Location: CH 3
Basement i Outside
CTomments (see below) one None
Lab 1-Version]: HIUTRIR-1 ' RIUTRIN-]
Analysis Date. 090192017 [9: 192017
Spore tvpes detected: raw ot Per nd Taw ClL Jr 3
Aurcobasidium - - - -
Rasidicspores o 2300 193 AL
Chustomium - . - ) - . -
{ladosporium # . 430 . 13 X L]
Fusarium - . - ) - ) -
Penicillium: Aspergillus types i 44000 1 53
Stachyboelry:s - i - i - i -
Trichoclerma - - - -
Ulogladium - . - ) - ) -
Others . 2,900 . 164 . 8700
& Total: 11180000 200000

L
L

Adlelitional Infommation:
Hyphal fragments - . -
Skin gells 13 - 67 13 - &7
Pollen - 13 ) 33
Hackaround debris {1-4F ] . 1
Lamit of detection 13 . 13
Sample volume [liters) 7 75
Comments:

Bastcliospores § busiciomyedtest: Busidiospores are extremely conmmen onteooes wd emginats fom fung i gurdens, Dorests, and woedlameds. 1t
i rats for the soree of Basicios potes o be indoos. Howevér, basidiaspons nuy be an indicaton of w ool dueay.

Cladosporinm: One of the most commotly found welds outdoors and frequently B growing indoors, Spores frot Cladasporium are
generally presart in outdoor and indoor afr, sven inrslatively clzan meld-growth-free, Idoor rviroruments. Levals vary based upen activire
Tevels, waather conditions, dustiness, cutsids air exctunge rales. and other factors

1 eornrmonn melds found grosm both incdoors and ouldoors Toven
gt sctivity loy . dlustiness, wether conditions, outsicke aic

Pemneallium Aspernllus tvpes: Pemnelluun snd Asperallis e among (e
i relatively elean, mold-growth=froc. indoor cvaremmenl=a, 1 s vy |
wxchange res, and other fuctors,

Stachybotryes and other marker bpes: Certadn tpas of weld, such as Awrzobasidivem, Chastenium. Fosanwm, Trichedzrma, and Ulecladiwm,
are ganerally found in very Jow munbers outdoors. Consequently their prasence indoors, even in relatively low mumibers, is often an indicarion
thad these nrolds ave eriginating fom srowth indeors. When present. these mold typres are often (he clearest indicator of o mald prablam

Others: Maolds in fhe "Olers” calogory are generully Tound outdoors imesderste mambers, und are Therefore nol considered mackers of indeor
srevath,
“

eith 3 value greater than 1 indicates 3 sauple with amended data. The revision number i< reflecied by the

T AMerd
walie of "y
* Rackeronnd debris
inchcaling Mg larges

v indivareed By st after the Lab [De

s an inclication of the amoine: of non-Tiological particnlate mater present on the slide disd in the 2 and is graded from | ra-Dwirh 4
s

SR

<3, The limdt of detection is the saalylivel sensitivity i =g

The analdical Atinily is the sparesm™3 divided by 1 v, expressed in spure
mulliphied by the sample valume din lilerse divided by (oo livers.

§ Total has been rownded ta twa significant figures o retlect analytical precision.

Aerotech Laborataries. lne EMLab ID: 17958340 Page 3 af 3



ERDC/CERL TR-18-17

73




ERDC/CERL TR-18-17

74

Client: Pure Maintenance
ontaet: b Brundon Addams

Project: | lammerhead 6 Months AT
Diate of Sampling: 09-12-2017
Diate o Beooipt: 09-18-2017

ate of Report: 09.14-2017

MoldREPORT
lidalal P& b
1501 Wesl Knudsen Dnive. Phoenix Al 53127
(RO G 1-4802 Fax (623) 780-7603

MoldREPORT: Direct Microscopic Examination

Laboratory Results

Location:
Comments (see below):

5. Basement
MNone

&: Mens Bathroom
Mane

7. NWW Classroom

Mane

Lab ID-Versioni:

Spore types present {(indicative '
of mold growth)§:

83978331

8397834-1

8397835-1

Aureobasidiurm
Basidiospores

Chaegtomium
Cladesporium

Fusarium

Lumber moldt
Penicillium/Aspergillus types
Stachybotrys

Trichoderma
Ulocladium

Spore types present {not
indicative of mold growth)§:

All spore types

Other particles detected§:
Skin cells

Pollen

Background Debris and/or

Very few

Few

Moderate

Very few

Very few

Moderate

Few

Few
Very few
Moderate

Description™:

Comments: Mone

Basidiomycetes: Commonly found outdoors Occasionally may grow indoors, mostly as agents of wood tdecay.

Cladosporium: One of the most commenly found molds cutdoors and frequently found growing indoors.

FenicilliumtAspergillus types: Peniclliurm and Aspergillus are ameng the rmest cornmon molds found growing beoth indoors and out.

Stachybotrys and ather marker types: Cerain types of mold, auch as Aureobasidiom. Chaetornium, Fusarium, Tnchoderma, and
Ulocladium, are generally found in very low numbers outdoors. Conseguently their presence indoors, even in relatively low
numbers, is often an indication that these molds are originating from growth indoors. When present, these maold types are often the
clearest indicator of a mold problem.

TLurnber mold: Fungi in the CeratogystisfOphigstama group are commonly called "Lumber mold”. Lumber mold s present on the weod framing of
most homes that are built with lomber. Their presence alane is not indicative of an indoor water problem .

“*Background debris is an indication of the amounts of non-bictogical particulate matter present. This backgreu nd material is graded and described
a5 Scanl. Moderale, Heawy, or Very Heawy. Very heavy background debris may obscure visibility for the analyst. Some sample types are not
graded for background debris. in which case a brief description of the material is reported..

T A "Wersion" indicated by -“x" aker the Lab [D# with a value greater than 1 indicates a sample wilh amended data. The revision number is
reflected by the value of "

The mit of detection is < 1+ when mold growth 15 detected.

Al readers are advised to refer Lo the document "Understanding Direct Microscopic Examination Results' which is available st our website,

woww . moldreporl. com, or by request from Lhe laboratory.

Aarctech Laboratorizs. Inc EA[Lab IDx 17953854, Page 2 o2
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Appendix B: Laboratory Analytical Reports

Material Safety Data Sheet PM 2301

InstaPURE

Cold Sterilant

Compilation date: 15 April 2009

01. Identification of Product and Company

Product name:
Article numbers:
Application:
REACH:
Company name:

Phone:

Fax:

E-mail:

Home page:
Emergency Number:

78397-982 / 78397-983 / 78398-229 / 78400-377
Disinfection liquid
05-2117310704-54-0000

info@puremaintenance.com

CHEMTREC +1-703-527-3887

02. Hazards Identification

Component EINECS CAS Amount wiw [%] Symbol/ R-phrases
Hydrogen Peroxide | 231-765-0 7722-84-1 20-24 0, C, R22-41
Peracetic Acid 201-186-8 79-21-0 4-6 Xi, R 34

Acetic Acid 200-580-7 64-19-7 8-10 Xi, R 36/38

03. Composition/Information on Ingredients

The product is an Oxidizer and Corrosive that can

Exposure Risks from Combustion Product/
Gases
Danger of developing toxic Pyrolyse products.

cause burns. Direct contact could cause irreversible

damage to eyes and skin tissue. Irritating to the
respiratory system.

04. First Aid Measures

General
If clothing is contaminated, remove clothing, and
wash clothing before reusing.

Eyes and skin

Flush immediately with excess water for at least
15 minutes. If burn or irritation has occurred,
seek medical attention.

Ingestion
Drink large amounts of water. Do not induce
vomiting. Seek medical attention if necessary.

Inhalation
Move to fresh air and breathe deeply. Seek
medical attention if necessary.

05. Fire Fighting Measures
Extinguishing Media
Water spray / Foam / CO2/ dry chemicals

Extinguishing Media to Avoid
Direct water jet.

50095-035 Revision H English Version

Special Equipment for Fire-fighters
Protect the respiratory ways. Use visors and gloves.

Additional Measures

Cool risky containers with water spray. Damaged
products and contaminated water shall be disposed
according to local laws and requirements.

06. Accidental Release Measures

Personal Precautions

Put on eye protection, protective gloves, boots, clothing
and a respirator if air contamination is above the
permitted levels. Arrange sufficient ventilation of air.
People should move away from any vapors in the
contaminated area.

Environmental Precautions

In case of accidental spillage, contain the spill and
neutralize it with sodium bicarbonate or sodium
carbonate.

If allowed by local legislation:

Flush spill to the sewer. If mops, towels, paper
towel or similar material is used, insure that

these items are thoroughly rinsed with large
amounts of water. Do not reuse the liquid material.
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Material Safety Data Sheet
InstaPURE Cold Sterilant

Compilation date: 15 April 2009

07. Handling and Storage

Handling

Keep container closed by using a vented cap.
Do not transfer product from original container
and once the product has been removed, do not
return to the original container. Exhaust required
at point of use.

Fire- and Explosion
Degradation of this product produces oxygen; keep
away from heating/ignition sources. Do not smoke.

Storage

Store in a cool dry area (below 24°C) away from
heating sources. Heating will lead to pressure
increase and danger of bursting the container.
Floor needs a protective coating against acid.

Combined Storage
Do not store with flammable materials, metals,
oxidizing or caustic materials.

08. Exposure Controls/Personal Protection

Technical Measures
Assure sufficient air exhaust and supply of fresh air.

Exposure limits at work place Component
Acetic Acid

MAK/TLV: 10ppm, MAK/TLV: 25 mg/m3,
F=1=(DFG, EU)

Hydrogen Peroxide

MAK/TLV: 1ppm, MAK/TLY: 1,4 mg/m3,
F=1=(DFG)

MAK = maximum work place concentration,

TLV = Threshold Limit Value,

F = Factor, Short Limit value.

Respiratory protection
If air contamination is above the permitted levels, use
a mask for acid vapors, Combination filter B-P2.

Hand protection

Protective gloves. (e.g. nitrite, latex, neoprene)
Refer to glove manufacturer specifications for
compatibility.

Eye protection
Safety glasses or goggles. A face shield should be
worn when splashes are likely.

Skin protection

Protective apron should be worn when splashes
are likely. Rubber boots should be used for spill
response.

General Measures
Avoid contact with eyes and skin. Do not
breathe gases / vapors / aerosols.

Hygienic Measures

Do not eat, drink, or smoke. Immediately remove
contaminated clothing. Wash hands before breaks
and at end of shift. Preventive hand care by hand
créme.

Limitation and Monitoring of Environmental
Emission
Not determined.

09. Physical and Chemical Properties

Physical state: liquid
Appearance: clear

Qdor: acid, pungent
pH: 0,8+0,3

Not determined
Not determined
Not determined
Not determined
Not determined

Boiling point [°C]:
Flashing point [°C]:
Ignition conditions:
Lower explosion limit:
Upper explosion limit:

Fire fortifying: Yes
Vapor pressure at 50°C [kPA]: <110
Vapor density [g/ml]: Not determined

Specific gravity (H20) [kg/l]: 1.090 - 1.140
Solubility in water (by weight): complete
Ratio n-Octanol / Water: Not determined
Viscosity: Not determined
Relative vapour density
relative to air:
Evaporation rate:
Freezing point [°C]:
Melting point [°C]:
Self-reactivity:

Not determined
Not determined
Not determined
Not determined
Not a self reactive
substance

10. Stability and Reactivity

Materials to Avoid

Avoid heavy metals including iron, copper, copper alloys,
brass and aluminium, salts, flammable organics, alkalis,
caustics, chlorine and formaldehyde.

Stability
Product is stable.

Conditions to Avoid
Avoid direct sunlight, heat and hot storage (>24°C).

Hazardous Decomposition

Oxygen & Heat. Do not mix with chlorinated
products as this could liberate toxic corrosive
chlorine gas.

Page 2 of 4



ERDC/CERL TR-18-17

77

Material Safety Data Sheet
InstaPURE  Cold Sterilant

Hazardous Polymerisation
Will not occur

11. Toxicological Information

Effects from Eye Contact

Corrosive (Eye Burns): Signs/symptoms may
include cloudy appearance of the cornea,
chemical burns, severe pain, tearing,
significantly impaired vision or potentially a
complete loss of vision.

Effects from Skin Contact

Corrosive (Skin Burns): Signs/symptoms may
include turning the skin chalky white, swelling,
itching, intense pain, blistering, and potential
tissue destruction.

Effects from Inhalation

Upper Respiratory Tract Irritation: Signs/
symptoms may include cough, sneezing, nasal
discharge, headache, hoarseness, and nose and
throat pain.

Effects from Ingestion:

Gastrointestinal Irritation: Signs/symptoms may
include abdominal pain, nausea, diarrhea and
vomiting.

12. Environmental Information

This product has been tested and determined to
be toxic to fish and aquatic invertebrates:

* Daphnia Magna / Water Flea: LC50 2.61 mg ai/L
» Rainbow Trout: LC50 6.68 mg ai/L

« Bluegill: LC50 4.25 mg ai/L

13. Disposal Considerations

Product Disposal
Dispose of this product in accordance with all
applicable European and Local regulations.

Disposal of Bottle and Packaging
Bottles and packaging can be disposed
according European and Local regulations.
Bottles should be thoroughly rinsed before
disposal.

14. Transportation Information

14.1 Classification according to ADR

ADR class: 5.1

Proper Shipping Name:  UN3149 Hydrogen
Peroxide and Peracetic
Acid Mixture, Stabilized

5181
UN number: UN 3149
Fac'or, ANR 1.1.3.6: 3
Transpons Emergency
Card: 58
Labeling: 51&8
LQ, ADR 3.4.6: LQ10

Vapor pressure [kPa]: <110, [50°C]

14.2 Classification according to IMDG

IMDG-Code Number: 5.1

Proper Shipping Name:  Hydrogen Peroxide and
Peracetic Acid Mixture,
Stabilized 5.1 8 UN 3149 1|

Classification: Hydrogen Peroxide and
Peracetic Acid Mixture,
Stabilized UN 3149

EmS: 5.1-02
Labeling: 51&8
LQ, ADR [I/kg] 0,5

14.3 Classification according to IATA
Forbidden for transported by air.

15. Regulatory Information
The product is classified and marked according to
EC-Guidelines

In accordance with Directives 67/548/EEC and
1999/45/EC this product is classified as corrosive
and oxidising,

Risk Phrases

R 22: Harmful if swallowed.

R 34: Causes burns.

R 36/38: Irritating to eyes and skin.

R 41: Risk of serious damage to eyes.
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Material Safety Data Sheet
InstaPURE Cold Sterilant
Compilation date: 15 April 2009
Safety Phrases

S 3/7: Keep container tightly closed in a cool
place. Only use vented caps.

8 14. Keep away from identified in Section 7:
Handling and Storage.

S 23: Do not breathe gas/fumes/vapour/spray.
S 26: In case of contact with the eyes, rinse
immediately with plenty of water and seek
medical advice.

S 28: After contact with skin immediately flush
affect area with copious amounts of water.

S 36/37/39: Wear suitable protective clothing,
gloves and eyefface protection

S45: |n case of accident or if you feel unwell,
seek medical advice immediately (show the
label where possible).

S 61: Avoid release to the environment. Refer to
Section 13. Disposal Considerations.

National Legislation
Follow all relevant national laws or other national
relevant measures

16. Other information

The information provided in this Material Safety
Data Sheet is correct to the best of our
knowledge. This information given is designed
only as guidance for safe handling, use,
processing, storage, transportation, disposal and
release and is not to be considered a warranty
or quality specification. The information relates
only to the specific material designated in this
document and may not be valid if the product is
used in combination with any other materials or
processes, unless specified in the text.

Guidelines

* 2001/58/EC

- 67/548/EEC

» 1999/45/EC

» 91/689/EEC

» 1907/2006/EC

* ADR (2003)

» IMDG-Code (30. Amdt.)
* IATA-DGR (2003)
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INHALATION: Remeve to fresh air. If not breathing, Call 371 and then give artificial respiration.

INGESTION: Do not induce vomiting. Call a peison control center or doctar immediately for treatment
advice. Have the person sip 2 glass of water if able to swallow. Do not give anything to an
unconscious persen.

In all cases call Poison Control Center or Docter for treatment advice.

V1. REACTIVITY DATA
STABILITY (i STABLE
CONDITIONS TO AVOID ... Do not mix with cleanears, do not freeze, and avoid heat.

INCOMPATIBILITY ..........c. Sodium oxidizers
HAZARDOUS DECOMPOSITION PRODUCTS:
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID:

Vil. SPILL OR LEAK PROCEDURES

__X _STOPR FLOW __X__ AVOID SKIN CONTACT BURY IN REMOTE AREA
NEUTRALIZE ELIMINATE ALL SOURCES __ X OBSERVE FEDERAL
_X%__ABSORE OR SCRAPE OF IGNITION OR FLAME SPILL & WATER
UP MATERIAL WASH AWAY WITH WATER QUALITY REGULATIONS
X AVOID INHALATION VACUUM UP USE AS LANDFILL

DISPOSAL CONSIDERATION
Product/SoilVWater maybe subject to RCRA/OSHA hazardous waste. Landfill solids at permitted sites.
Follow zll federal, state and local waste management regulations.. Vihere permissible, consider discharge to
TV, biological treatment, or incinaration.
To inactivate product, add anionic suface or detergent in equal amount to the product.

Vill. SPECIAL PROTECTION INFORMATICN

RESPIRATORY ..o Utilize respiratory equipment in accordance to 29 CFR1910.134 if other
protective measures do not control adequately control exposures.

SKIN .o Rubber or plastic gloves

EYES . To avoid eye contact wear goggles

WENTILATION ... _ X General Ventilation Local Exhaust

OTHER PROTECTION Consider long sleeves, long pants, and apron. Eye wash and safety shower
should be in area of use.

IX. SPECIAL PRECAUTION
No special precautions beyond routine prudent safe handling of chemical substances are necessary.

X. REGULATORY INFORMATION

DOT SHIPPING NAME ... NOQT REGULATAED BY DOT

f PACKING GROUP:
REPORTABLE QTY /

SARA See Secticn 11|

TSCA All chemicals are listed on the TSCA inventory
O3 HA HAZARD CLASS: HEALTH ... 2 REACTIVITY ..o 1
FLAMMABILITY ........ Q PERSONAL PROTECTION ........ B

Xl. MISCELLANEQUS

COMPANY CONTACT: Dan Hill

This Material Safety Data Sheet has been prepared in compliance with the 29CFR 1910.1200. The
irformation contained herein is prepared by qualified personnel at Hill Chemical and we believe that the
information contained is accurate and current as of the date of preparation; however, no warranty, expressed
or implied is given regarding the accuracy of the data or the results to be obtained from the use thereof. Since
the use of this information and the conditions of use of this product are beyond our control, Hill Chemical.
assurnes no liakility for injuries or damages associated with the use or the product described herein. It is the
user's responsibility to ensure that his adtivities cormply with applicable federal, state or provincial, and local
laws.
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