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Pathways™ Initial Investigation Sampling Guide

Pathways™ testing is designed specifically for areas that do not have visible growth. The basic principles
for identifying areas of microbial growth are:

1. Since Pathways™ tests for the peptide bonds in proteins found in mold, bacteria and other
substances that are present in housedust, it is best if the building has already been diagnosed as
having a water danage or microbial problem. This may involve:

a. Physician diagnosis

b. History of hidden water damage

c. Previous remediation without an improvement in symptoms

d. Other methods of testing such as an elevated Environmental Relative Moldiness Index
(ERMI) or other sampling methods demonstrating a likelihood for hidden problems.

2. Acrack the size of a human hair can provide a pathway for micro-organisms to migrate from
hidden locations where they have grown.

3. The closer on tests to an area of growth the higher the concentration of micro-organisms
present.

4. The dust swab collection should be performed using swabs provided by RestCon Environmental.
A surface sample should be collected using a 48 linear inch swipe (or a 2X2 inch template in
some cases). By using the same length every time, the results can be compared to one another
to indicate areas that are:

a. hot-spots (red)

b. likely to be in the vacinity of hot-spots (orange)
c. needing cleaning (yellow)

d. clean (green)

When results are reported they are color coded according to the above scale. If a diagram of the
building is prepared, it will be color coded the same as the results.

5. Pathways™ tests for peptide bonds found in proteins. It is not selective for micro-organisms, but
once a hot spot is identified it is easier to then determine if that area is related to micro-
organisms.



Pathways™ Sample Collection Instructions

Surface samples are collected by using a double-layer microfiber swab to
swipe 48 linear inches of surface in order to capture microbiological and
other protein containing dusts from a variety of surfaces. Most of the

time, a 48 linear inch swipe will be used, however, occasionally a 2X2
inch template may be necessary (such as inside electrical outlets). To
begin, remove the swab from the transport packaging. Take care to hold

the swab by the handle and not to touch the microfiber tip. The
microfiber tip will be flat with 2 sides. When collecting the “48 linear inch
swipe”, one should start by collecting 24 linear inches on the first side of
the swab, then flip the swab over and swipe the second 24 linear inches
(on the same swab) to provide a total of 48 linear inches. The swab is
returned to a new self-sealing bag, then labeled for the return to the
laboratory for analysis using a tracked service such as FedEx, UPS or

Express Mail.

Some tips for sample collection:

Before you begin your Pathways testing, please notify your consultant if you have been using
any products that contain enzymes (such as enzyme-based cleaning products). If you are unsure
if your cleaning products contain enzymes, please contact the RestCon Environmental office for
further instruction.

Try not to include animal hair and debris with your samples as it may skew your results.

We request that the testing site be split into 500 square foot areas. Each 500 square foot area
would have approximately 30-50 samples for adequate coverage. An area may include more
than one adjacent room. If your home was split into 500 square foot areas for PCR/ERMI testing
previously then it is best to keep those same areas. For example, if you have an ERMI result for
living/dining/family room, then those rooms should also be combined into one area for
Pathways testing.

Samples should be numbered consecutively, starting with sample #1. Start your numbering over
once you begin testing a new ~500 sq foot area.

When Pathways™ testing an area that has previously been Pathways™ tested, it is best to keep
the same sample numbers and locations that were used previously so that we may see the
progression of results.



INT-1). Initial Investigation Testing Pattern 1 — Baseboard Penetrations Testing

Baseboard penetration testing is a straight line 48 inches long at the junction between the bottom of the
baseboard and the top of the floor. The flat side of the swab is pressed against the floor and run parallel
between the bottom of the baseboard and the floor. Swipe 24 linear inches on the first side of the swab,
then flip the swab over and swipe the second 24 linear inches on the same swab to provide a total of 48
linear inches. The purpose of this test is to identify if the crack between the bottom of the baseboard
and the top of the floor is a pathway for the spread of contamination.

If a wall length is 12 feet long, you would collect 3 samples that are each 48 inches long to provide total
coverage along the tested surface. It is okay to leave some space (less than a foot) between each sample
to allow for an in-between sized wall.
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INT-1). Initial Investigation Testing Pattern 1 — Baseboard Penetrations Testing

e Itis recommended that Pathways™ testing be done to determine if the crack at the base of the
baseboard are providing a pathway for proteins.

e The diagrams below show an appropriate testing density for the water damage coming from an
ice dam damaged roof. Since the source of water damage was the roof, tests were collected
from both low and high along the affected wall.
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In the diagrams below, testing demonstrated that contamination (yellow) had spread
throughout the garage with elevations demonstrating growth (orange and red) in the wall
between the garage, master bedroom and laundry at both the top and bottom of the common
wall.

In the diagrams below, the garage, master bedroom, and laundry showed elevations throughout
(yellow), demonsrating the need to clean all three areas effectively.

In the diagrams below, the master bedroom and master bedroom closet did not show evidence
of elevated levels (green).
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INT-2). Initial Investigation Testing Pattern 2 — Tongue & Groove Ceiling Testing

Tongue & groove ceilings will often allow spores and fragments from mold growth to filter downward.
Ceiling testing is performed to determine if proteins are migrating from above the ceiling. This is
common in unvented attics or ceilings. Testing is a straight line 48 inches long at the junction between
the tongue & groove boards. Usually every other gap for a 6” wide board is sufficient. See diagram
below.
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INT-3). Initial Investigation Testing Pattern 3 — Can Lights & Other Ceiling Penetration Pathways

Ceiling penetrations such as can lights, electrical penetrations such as for ceiling fans and fire
suppression sprinklers may present a pathway for protein contaminants to migrate into the
living space. A 48 linear inch length is swipped for the collection: swipe 24 linear inches on the
first side of the swab, then flip the swab over and swipe the second 24 linear inches to provide a
total of 48 linear inches.

The formula for the circumferance of a circle is 2T]r, so an 8” diameter can light would be (2)
(3.14) (4) equals approximately 24”. To swipe 48" would require two swipes around the can.

If testing around a fire suppression sprinkler, care must be taken to not accidently bump the
sprinkler and discharge water. If in doubt — avoid testing around sprinklers. Five Sprinklers
sampled around the cap is approximately 48”.

Can Light

SPRINKLER HEAD TYPES

Typical Sprinkler Cap Diameter
3”



INT-4). Initial Investigation Testing Pattern 4 — HVAC Vents

HVAC vents can have dust collected by swiping a 48 linear inch area around or inside the duct.
o Swiping inside the duct can help indicate if the system is contaminated.
o Swiping between the exterior of the duct and the adjacent ceiling will help indicate if
the contamination is coming from the attic or ceiling space.
o Swiping supply vent grills indicates if condensation moisture is accumulating.
Since sizes for these components often vary, it will be neccesary to calculate how the 48 linear
inch sample needs to be taken. For example a square vent that is 12” X 12” would need four 1
linear foot swipes from the visibly dirty edges of the vent housing.
A round vent circumforance is calculated by the formula 2Tr. This means a round duct with a
diameter of 6” would be (2)(3.14)(3) equals approximately 18”. Swabbing 48” would require 2
full rotations plus an extra 12”.
Testing the interior of the duct will demonstrate if the source of protein is the HVAC system.
Testing multiple ducts will show if the contamination is in the main trunk line or a single run of
duct.
Removing the grill and testing the gap between the ceiling, wall, or floor and the outside of the
duct will demonstrate if the protein is coming from outside the duct, such as from an unvented
attic or a crawlspace.

12”7 X 12"

6” Diameter



INT-5). Initial Investigation Testing Pattern 5 — Electrical Outlet Box

Swiping the interior bottom of a standard electrical box is approximately equivalent to a 48 linear inch
swipe. Electrical boxes are common places for air infiltration and therefore contaminant pathways.
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INT-6). Initial Investigation Testing Pattern 6 — Openings or Cracks Around Windows

Swiping 48” around windows may help detect a window that has leaked resulting in water damage
organisms. Focus on the cracks or penetrations.



Pathways™ Interim Remediation Pattern (IRP) Testing.

IRP-1). Interim Remediation Pattern 1 — Sill Plate Testing

Sill Plate testing is a straight line 48 inches long at the junction between the sill plate and the
floor/subfloor.
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IRP-2). Interim Remediation Pattern 2 — Wall Cavity at the Top Back of the Sill Plate Testing

Testing the wall cavity at the top back of the sill plate requires swiping three 16-inch stud bays, equaling
48" total per swab. The purpose of this testing is to determine if it is likely that mold has grown between
the back of the sill plate and the base of the adjoining wall for the adjacent room. If mold has grown on
the removed side of the wall, it is very likely to have grown on the back side of the wall. This can also be
performed at the underside of the top plate to help determine if water damage has occurred above the
wall and come down.
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IRP-3). Interim Remediation Pattern 3 — Lower Stud Wall Cavity Testing

Lower stud wall cavity testing is used to test the lower 2 feet of a stud where it joins with the back side
of the wall. This method can be modified to also test the place where the ceiling joists meet the ceiling
gypsum. Each swipe is a total of 48 inches long, but can be performed as two 24 inch swipes (24 linear
inches on the first side of the swab, then flip the swab over and swipe the second 24 linear inches on the

same swab).
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IRP-4). Interim Remediation Pattern 4 — Upper Stud Wall Cavity Testing Sill Plate Testing

Upper stud wall cavity testing is used to test the upper 2 feet of a stud where it joins with the back side
of the wall. Each swipe is a total of 48 inches long, but can be performed as two 24 inch swipes (24 linear
inches on the first side of the swab, then flip the swab over and swipe the second 24 linear inches on the
same swab).
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IRP-5). Interim Remediation Pattern 5 — Interior Side of Remaining Gypsum Wall Board Above the Cut
Testing

The swipe is collected from the back side of the remaining gypsum wallboard to determine if a sufficient
height of gypsum has been removed. Each swipe totals 48 liner inches. Two different swipe collections
can be used to help determine if the mold growth is likely due to water coming from the top down or if
humidity or dampness inside the wall cavity caused microbial growth throughout the cavity.

__~ Top Plate __—Top Plate

= sample collected from back side of gypsum by reaching into wall cavity



IRP-6). Interim Remediation Pattern 6 — Back Side of Wall Cavity Testing — Astrick Pattern or Line
Pattern

Back side of wall cavity testing is used to determine if an area of gypsum wallboard or building paper has
been compromised with growth. Each swipe totals 48 liner inches but can be broken up into multiple
segments of any length to accommodate the testing. For example, four 1 foot segments or eight 6 inch
segments. The sample lines can be collected in an astrick pattern or parallel line pattern.
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= sample collected from exposed area



IRP-7). Interim Remediation Pattern 7 — Window Perimeter Testing

This test determines if microorganisms need to be addressed around an area of window. Each swipe is a
total of 48 inches long, but can be performed as multiple swipes that total 48 linear inches.
Consideration can be given to determining the area where water entered. Testing immediately above
the window can answer if the water came from above. Testing at the lower sides and bottom can help
determine if the water came from the lower area of the window.
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IRP-8). Interim Remediation Pattern 8 — Door Perimeter and Pan Testing

This test determines if microorganisms need to be addressed in an area around a door. Each swipe is a
total of 48 inches long, but can be performed as multiple swipes that total 48 linear inches.
Consideration can be given to determining the area where water entered. Testing immediately above
the door can answer if the water came from above. Testing at the lower sides and bottom can help
determine if the water came from the lower area of the door.
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IRP-9). Interim Remediation Pattern 9 — Determining if the Gypsum Removal is Sufficient to the Left
or the Right

The swipe is collected from the backside of the remaining gypsum wallboard to determine if a sufficient
height of gypsum has been removed. Each swipe totals 48 liner inches. Two different swipe collections
can be used to help determine if the mold growth is likely due to water coming from the top down or if
humidity or dampness inside the wall cavity caused microbial growth throughout the cavity.

_—~Top Plate __—Top Plate

= sample collected from exposed area

= sample collected from back side of gypsum by reaching into wall cavity



Pathways™ Post Remediation Quality Control (PRQC) &
Mitigation Testing.

Pathways™ investigations are not designed to identify every area of mold or microbial growth within a
structure, but to provide an assessment of pathways where hidden contamination exits in an area of the
structure. The Pathways™ investigation also helps demonstrate if remediated surfaces are sufficiently
clean for reconstruction and provides a semiquantitative measure of the level of contamination that
remains on specific surfaces in the structure. This information can then be used to determine if
additional remediation or cleaning of the tested and adjoining surfaces is needed.

An elevated level of proteins or peptide bonds on surfaces may mean there is a presence of proteins
which may represent microbial growth present on the surface, or a source located on a nearby surface.
All surfaces will have some level of biological material present because mold, bacteria, allergens, and
other proteins are a part of our natural environment. We cannot keep these natural particles out of our
buildings, but we can tell when surfaces have normal or abnormally high levels of target proteins and
peptide bonds detected by Pathways™ testing.

PRQC-1). Post Remediation Quality Control Testing

Any of the Pathways™ Testing Patterns can be re-checked as many times as necessary after additional
remediation or cleaning is performed to determine if the protein levels have been reduced to a level
where reconstruction is ready to proceed.

PRQC-2). Cleaning Effectiveness Testing

A dirty surface is cleaned and tested immediately after the cleaning (15 minutes-24 hours). Surfaces
should be allowed to dry before testing but can be tested as soon as they are dry. By testing
immediately (within 24 hours) after cleaning, it can be determined if the method of cleaning used was
effective. This can be repeated as many times as necessary to get the surfaces to a point where they are
judged to be clean.

PRQC-3). Determining How Often Cleaning is Needed for Mitigation Control

A surface that has been confirmed clean can be allowed to sit for various periods of time to determine
how long it takes for a surface to become dirty with proteins. As an example, a clean surface that shows
some buildup of proteins when tested a week later would demonstrate that the surface needs to be
cleaned at least once a week. If the surface remains clean with only a normal build-up of proteins over a
two-week period, then twice a month cleaning should be the minimum. By cleaning, waiting, and
Pathways™ testing at different intervals, it can be determined what frequency of cleaning is necessary to
keep an area clean. An identified pathway may require a daily cleaning whereas the rest of the room
may be able to be controlled by cleaning weekly. This determination allows the home to be maintained



in a sanitary condition based on what is needed to mitigate the problems rather than simply guessing or
cleaning everything on an accelerated schedule.

General Pathways™ Information

Sampling & Analytical Methodology

The Pathways™ System identifies hidden areas of microbial contamination by detecting levels of the
proteins and peptide bonds found in contaminants present on tested surfaces. Pathways™ analysis is a
detection technology based on spectrographic analysis of a modified Biuret’s reaction using
bicinchoninic acid in an alkaline media to convert Cu?* to Cu* in the presence of proteins and peptide
bonds found on contaminated materials. The target compounds produced can be detected by
spectrographic analysis at a wavelength of 562 nm. The reactants are used to semi-quantitatively
determine the presence of compounds commonly associated with mold, actinomyces, gram negative
bacteria and other particles frequently associated with dampness, elevated humidity, and water
damage. The methodology detects a wide range of both microbiologically produced and other types of
proteins and dirt present on surfaces. When used in combination with specific composite microbial
testing methods, Pathways™ testing provides information that can assist in tracking down and
remediating or mitigating hidden or sub-visible levels of contamination and help monitor and maintain a
level of cleanliness in buildings.

Limitations

This investigation and respective data represent conditions at the specific time of testing only. No
warranty is expressed or implied. The information provided by RestCon Environmental is not
transferable to any party other than our client

RestCon Environmental is not a medical authority. Residents are encouraged to seek the advice of a
qualified physician if they have medical questions.

Not all areas that have sustained water intrusion with an amplification of micro-organisms within a
building are likely to have been discovered during this investigation. Further investigation may reveal
additional areas of hidden growth. Well-sealed cavities may prevent contamination from migrating
along detectable pathways into the living space and being detected. Areas with contamination within a
wall or ceiling cavities, or the underside of flooring may require additional investigation and should only
be exposed under controlled conditions (containment and negative air). Actual water damage and the
microbial organisms associated with it are frequently worse than what can be detected within the living
space.

The analytical techniques used to detect pathways for micro-organisms from an area of hidden growth
into the living space are not specific to mold and bacteria that result from water damage. Protein



containing compounds that are present on surfaces and have not been cleaned will be detected. The
information in this report should not be relied on solely to make decisions that remediation is necessary.
Findings of areas of likely growth or contamination should be confirmed by additional investigation and
sampling to document or confirm that issues requiring remediation are present. Some issues may be
resolved by simple cleaning of accessible surfaces. Re-testing immediately after cleaning may help
determine if cleaning the surface was able to remove the suspect substance. Re-testing the cleaned
surface days, weeks, and months later may help determine if a hidden condition allows contaminates to
continue migrating from the concealed area.

RestCon Environmental is unable determine if moisture conditions leading to fungal amplification have
been corrected. If you have questions about the potential for a reoccurrence of moisture intrusion
please consult with a qualified building engineer, contractor, or other appropriate moisture control
expert.

Questions about Pathways™ Sampling Should be Refered to the Developer of these Methods and the
Author of this Guide:

John C. Banta, CIH

Certified Industrial Hygienist
RestCon Environmental

3035 Prospect Park Dr. Suite 180
Rancho Cordova, CA, 95670
916-736-1100
jbanta@restconenviro.com
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