Nauset Environmental Services, Inc.
an Air an]itg Compang

26 January 2013 NES Job #3-1392
Report No. NES/IAQ-13/1471

June Walsh
P.O. Box 127
Truro, MA #####-0127

Re: Mold/moisture inspection + Scope of Work
for 109 Pinewood Road (Truro)

Dear Ms. Walsh:

Nauset Environmental Services, Inc. (NES) is pleased to submit this letter report on the investigation of
mold/moisture conditions at 109 Pinewood Road. Following initial verbal authorization, NES sent
William M. Vaughan, PhD, QEP & CIEC to the property on 23 January to inspect your home for
residual mold/moisture conditions following report of visible old growth (VMG) by an insurance
assessor.

BACKGROUND: During a routine inspection, an insurance assessor commented the VMG observed
on “the first floor ceilings” and “throughout the attic” in a letter issued by the Underwriting Department
of the Massachusetts Property Insurance Underwriting Program (9 January 2013). NES wasauthorized
to carry out a mold/moisture inspection of the house to document mold problem areas and their
associated causes. Eventually NES was asked to develop a SOW to address those residual
mold/moisture issues needing professional attention.

EXECUTIVE SUMMARY The results from this inspection confirmed the presence of isolated visible
mold growth (VMG) referred to as Condition 3 mold contamination on the first floor and
condensation mold growth (CMG) in the grain of the roof sheathing, primarily on the north side to the
attic.

On the first floor that was also widespread “ghosting” or shadowing discoloration opined to be due to
soot deposits from the kerosene-fired wall-mounted heating system that have settled on cooler surfacesin
the house.

A Scope of Work is provided to remediate the mold and soot- impacted materials.

ONSITE ACTIVITIES - Dr. Vaughan arrived at 109 Pinewood Road on 23 January about 1:30 pm.
June Walsh met Dr. Vaughan at the house and was present during this inspection and reported on events
that occurred during the earlier insurance-related inspection.

Dr. Vaughan used a Tramex “Moisture Encounter Plus” non-penetrating moisture meter (MM) to assess
the relative dampness of various surfaces to a depth of just over an inch. [This MM is compared to a
Tramex “test box” regularly to ensure proper operation.] He used a calibrated Extech Hygro-
Thermometer Pen (Model 445580) to measure temperature and relative humidity. Photographs during
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the inspection are found in Attachment A.

OBSERVATIONS: Observations at 109 Pinewood Road are provided below. [NOTE: Directions
left-right and front-back, are referenced to viewing the house from the street.]

General

= The outdoor conditions were cold (T=18F) and sunny with light winds.

= There was NO noticeable moldy odor, noted on entering the basement. [Moldy odors come
from currently active “microbial volatile organic compounds (MVOCs)” that are released
from active colonies digesting the organic matter on which they are growing.]

= The house is heated by a single wall-mounted heater (Monitor brand) that is installed in the
north wall of the living room and is kerosene-fired (see photo). The electric heating system has
been partially removed and, according to Ms. Walsh, is not really used.

Exterior
= Therear roof was snow-covered with obvious vents for the bathroom shower, the clothes dryer
and the stove (see photos). [See further discussion and photos from inside the attic below.]

Main floor
KITCHEN
= There were linear hazy areas on the kitchen ceiling and isolated, obvious areas of VMG near
recessed light fixtures (see photos).

BATHROOM

= Therewas isolated, limited VMG around the shower exhaust/light fixture and the light fixture
over the sink (see photos).

= The sheet flooring was peeling up next to the tub/shower. Moisture meter readings indicated
acceptable dry conditions around the floor and adjacent to the toilet pedestal but elevated
moisture near the foot of the tub where it read 28% moisture in wood (MW) (see photo),
probably associated with water seeping around the door seal. All other readings were near
15% MW,

= While there is an exhaust fan over the shower, its timer switch does not appear to function to
control the exhaust automatically.

LIVING ROOM

= There was a linear pattern of hazy discoloration on the ceiling and walls as well as
discoloration on the walls where drywall nails were located (see photos). This pattern is
identical to that for soot deposition on cooler, less insulated surfaces. Since Ms. Walsh reports
NO burning of jar candles and rare use of stick candles during more “formal” dinners in the
dining room, the most likely source of the observed hazing/ghosting is soot from the Monitor
heater. The ceiling-wall corners and wall-wall corners also exhibit darker hazing/ghosting
(see photos) coincident with areas of structural wood and no insulation. [NOTE: Any cooler
surface, even small areas like drywall nail head, will have will have less thermal turbulence
allowing more particles to settle compared to warmer areas where there is adequate insulation.
The soot settling builds up over time until it is visible, as is the case in this house.]

= The open space common with the dining room was dry and comfortable with T=67F and a
relative humidity of 25%
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DINING ROOM

There was also a linear pattern of hazy discoloration on the ceiling of this room, similar to a
tick-tack-toe grid (see photo). This pattern also appears to be from soot-related particles.

MASTER BEDROOM

There was also a linear pattern of hazy discoloration on the ceiling of this room (see photo).
This pattern also appears to be from soot-related particles.

WOOD-PANELED ROOM

Attic

There was also a linear pattern of hazy discoloration on the ceiling of this room, but lighter
than the living room and dining rooms that were closer to the Monitor heater (see photo). This
also appears to be from soot-related particles.

There was obvious dark discoloration in the sheathing on the north side of the attic but little
discoloration in the south side sheathing that has been in place since the roof was replaced in
1995 (see photos). The dark discoloration on the north side DID NOT RUB OFF under finger
pressure, indicating it was in the grain of the plywood and not readily released to the air where
spores might be inhaled, essential for exposure resulting in allergic reactions. Since the ‘new”
south side sheathing is not impacted while some of the south sheathing has discoloration, that
pattern on select sheets indicates older mold growth, probably related to the replaced,
deteriorated roofing that dampened the sheathing by oozing water, NOT recent conditions in the
last 17 years.

These observations in the attic are very common on the Cape when there has been limited
ventilation in the past so that warm, moist air that enters the attic space in the winter from the
living space below condenses on the underside of the cold sheathing on the north side. The
formation of this damp layer on the underside of the plywood activates growth of the mold
spores that have settled there over the years or, more likely, accumulated from storage
conditions between the plywood mill, lumber yard and job site, also referred to as “lumberyard
mold.”

The generally more north-facing side of an attic roof often has these areas of darker staining
from mold growth. Being colder for longer periods of time each day there is more condensation
on those surfaces. The resulting condensation mold growth involves micro fungi that are mostly
in the grain of the plywood where the limited layer of water provides enough moisture to support
digestion of glues, binders, etc. Hence these in-grain growth areas are much less likely to be
releasing spores to the air than would come from surface growth. It is the inhalation of mold
spores in the air that leads to exposure to allergens and irritating structural elements from mold
colonies. The density of the resulting staining increases over the years of cyclic wetting/growth
periods between dry/dormant periods.

[Since the observation is of dark gray to black mold growth many people assume that it must be
“THE toxic black mold” widely mentioned in the media in recent years. That mold is
Stachybotrys chartarum and has been associated with alarming anecdotes about impact on
neural function. Whatever the scientific findings on health impacts eventually turn out to be, the
dark growth in attics is almost certainly NOT “THE toxic black mold,” for several reasons:
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- Stachybotrys has a high requirement for water, not just periodic dampness, before it
will establish a colony where its spores would accumulate in a slimy mass. Attics
have no such high amounts of liquid water to promote their colonies.

- Stachybotrys prefers paper, not wood, as a diet, ideally from drywall that has been
soaked for an extended time.

Hence, despite the color of the mold growth, it is NOT cause for alarm. As a matter of fact
mold colonies develop different colors depending on their genetics and diet. Many common
molds indeed develop dark colonies.]

This growth by micro fungi also does not deteriorate the strength of the sheathing. Ittakesmuch
more moisture 0ozing through porous shingles and tar paper to support those wood-eating macro
fungi. In that case there would probably be stained streaks running down many rafters as well
as discoloration of sheathing immediately adjacent rafters.

Usually the south-facing side of the roof is relatively clear of mold, since it is warmed and dried
by the winter sun, preventing heavier condensation that would readily support mold growth.

It is the health effect of molds that is the prime concern from an indoor environmental
perspective. There are several factors that greatly reduce the health risk issues associated with
light mold growth on/in attic sheathing:

- There is little likelihood of high concentrations of spores leaving the grain of the
plywood as evidenced by not having fluffy growth on the surface that could be
affected by wind currents and not being able to change the surface by rubbing.
Hence any mold spores present in the air will be at relatively low concentration and
mostly reflect what is blowing in the gables and eves on the wind.

- The attic is not an area of frequent occupancy by the residents, so there is little
chance of inhaling the spores. Dose describes the exposure to any environmental
contaminant and dose is determined by multiplying concentration of the irritant
times the duration of the exposure. Under the existing conditions the dose of mold
spores delivered to the residents is minimal.

- In addition, since warm air rises, the air from the living space, it is moving up
through gaps into the attic around penetrations and delivering the moisture to the
attic as evidenced by the growth in the first place. The air movement is NOT
primarily from the attic down (except under rare high wind transients).

- AND the relatively few spores released into the attic air will tend to move up and
out through vents, not move down through penetrations against the prevailing flow
to enter into the living space.

(For a broader discussion of mold in attics see Chapter 8 in Jeff and Connie May’s book The
Mold Survival Guide for Your Home and Your Heath that is Attachment B to this report.)

[While the above discussion deals with the health-related issues from the mold that has grown,
one must address the sources of moisture that have led to the condensation in the first place in
order to reduce that flow of warm moist air up from the living space. These gaps include any
penetrations of the ceiling for light or fan fixtures or air ducts. Possibly the largest gap is the
perimeter of the attic stairway/hatch itself.]
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Attic (continued)

The vents from the shower, dryer and kitchen were all attached to their respective exterior
structures (see photos).

The insulation was pulled back from the installation of each on the recessed lights in the
kitchen, near the bathroom exhaust fan as well as the sink light fixture (see photos). This
situation would allow those ceilings to cool considerably during winter months leading to dew
point condensation in the living space where there are moisture sources from human
respiration, cooking and showers. Hence the VMG observed on the first floor is readily
associated with these areas of failed insulation, not any pervasive problem with the house.
The short insulation bats were not perfectly butted together (see photos) and were lifted up in
some areas. The location of these small gaps between the insulation batts would reduce the
insulation effect and result in cooler ceiling surfaces. The gaps coincide with the middle of the
ceilings along both sides of the house but are most evident along the north side, affecting the
living room, dining room and master bedroom. These cooler surfaces would allow preferential
settling of soot particles and increased hazing/ghosting over time.

While there is an apparent ridge vent in the attic (probably installed in 1995 when the roof was
replaced), it is not supported by adequate soffit venting for two reasons — small button vents
along the soffits (observed from outside) that are easily painted over and insulation batts
pushed to the roof sheathing (see photos) further blocking adequate replacement air flow to
support the ridge vent. Despite these defects, the two gable vents appear to provide
considerable ventilation.

SUMMARY & DISCUSSION:

With concern for “cleaning” mold-impacted areas where VMG has been observed, it is important to
understand the following terms:

@)

MOLD CONTAMINATION -The terms Condition 2 and 3 used describe mold contamination
are part of the August 2008 American National Standards Institute/Institute for Inspection
Cleaning and Restoration Certification (ANSI/IICRC) S520-2008, “Standard and Reference
Guide for Professional Mold Remediation.” Condition 2 involves evidence of settled spores
from a contaminated area, a condition documented to some extent by “disturbed” air samples.
Condition 3 refers to “actual mold growth and associated spores ... active or inactive, visible
or hidden.”

The observations in this house point to two separate conditions leading to two different impacts on the
interior surfaces.

1.

There are areas in the attic near ceiling penetrations for an exhaust fan and several recessed light
fixtures where the insulation was initially pulled back and never returned to its proper
functioning position. The resulting spot defects in insulating the ceiling has led to winter “cold
spots” that have brought the local ceiling surface temperatures below the dew point temperature
of the occupied space were occupants, cooking and showering are adding moisture to the air.
The resulting limited areas of condensation have stimulated the digestive enzymes in mold
spores that are present sufficient to digest organic matter present and develop localized colonies
perceived as VMG, Condition 3 contamination.
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2. There are broader areas of reduced insulation in the attic aligned with the edges of installed
short batts, as opposed to continuous rolls of insulation used in recent decades, where cooler
ceilings are the result. There are also areas where these batts are lifted up slightly, also allowing
areas of the ceilings to be cooler in linear patterns where soot deposits can accumulate gradually
over the years resulting in the evident hazing/ghosting patterns.

To reduce the recurrence of patterns of VMG in the occupied space, the insulation needs to be reinstalled
properly around each fixture.

To reduce the recurrence of patterns of soot hazing/ghosting:
o The source of the soot, probably the Monitor, needs to be located and sealed.
o The insulation needs to be properly adjusted or repositioned all over the attic.

The pattern of CMG on the north side of the attic is common on the Cape in north-facing roofs, as
discussed in detail above, and not posing a heath concern to occupants since:
o Themold growth is in the gran of the plywood and not readily releasing spores to the air, the
main exposure route to induce allergies.
o Air moves up from the warm living space on the main floor into the attic and only rarely
down, except in brief periods of strong winds.

Hence the north side discoloration is primarily cosmetic and does not call for health-related removal.
[IF there is a desire to remove the discoloration at some point, it will be more cost effective to replaceall
the sheathing the next time the roofing is replaced.]

A Scope of Work is presented below to address limited mold remediation of the few areas of
Condition 3 contamination and to clean the soot deposits throughout the main floor.

Comments addressed to 9 January 2013 letter received by Ms. Walsh from the Massachusetts
Property Insurance Underwriting Association stating that the property is “uninsurable:”

. The “mold and mildew growth ... (on) the 1¥ floor ceilings” is localized, has been identified as
related to areas of inadequate attic insulation and can be simply cleaned as indicated in the SOW
below.

. The “mold and mildew growth throughout the attic” is thoroughly discussed above and is a
result of cooler surfaces on the north side of the roof that does not receive warming from the sun, is
in the grain of the wood not readily releasing spores to the air to create a health concern, not
compromising the strength of the sheathing and is mainly cosmetic.

. The improper venting mentioned is inaccurate as show in photographic evidence.

It is the professional opinion of this inspector, William M. Vaughan, PhD, QEP, CIEC, that none of the
conditions highlighted makes the house uninsurable.

RECOMMENDATIONS (Scope of Work):

MOISTURE

Since there are no conditions of excess moisture associated with leaks or water releases, the localized
excess condensation on ceiling surfaces needs to be reduced by correcting the flawed insulation
installation in the attic. In addition:
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e BE SURE THAT ANY GAPS AROUND CEILING FIXTURES ARE SEALED to reduce air
movement into the attic, possible using expanding foam, tape, or caulk.

e Ensure that exhaust hoses from appliances to roof vents are tightly secured with proper sized tie-
wrap cables or hose clamps to prevent exhausting moist air into the attic.

The excess moisture in the bathroom can be corrected by installing a new exhaust fan with more power
that is controlled by a functional timer switch.

The flow of warm, moist air from the occupied space into the attic can be reduced by installing adhesive
foam of proper thickness around the gap at the pull-down stairs using sticky foam taped such as one of
the Frost King products.

MOLD
There are only a few isolated patched of VMG on main floor ceilings. They can be cleaned by:
e Using a HEPA-filtered vacuum to clean each small area.
e Wiping each impacted area with moldicide or a bleach solution no stronger than 5% (1/4
cup of bleach in a quart of water).
e Repaint following the soot cleaning addressed below.

SOOT
The soot deposits observed across the main floor can be cleaned by a professional cleaning service
familiar with the techniques for cleaning following oil furnace puff-backs or failed heat-exchangers,
particularly:

e Wipe all smooth surfaces — walls ceilings — with chemical sponges designed for such

cleaning of oily films
e Clean all surfaces with a strong detergent
e Repaint all painted surfaces

e Contents are less susceptible to soot deposits since there is no thermal differential that
encourages Vvisible deposits. If selected contents are identified as soot-impacted, cleaning
should be evaluated as compared to disposal.

To avoid problems with mold in the future, be attentive to any and all water intrusion or condensation
issues, taking general advice from The Mold Survival Guide for Your Home and for Your Health by
Jeff and Connie May (2004). In particular:

= Turn off the water to the washing machine ANY TIME you leave for several days since
rubber hose failure can occur in any season and cause massive water damage! Better still,
treat the water valve as if it were a “switch” and turn off the water after each washing.

= If there are allergic or sensitized individuals living in the building, use a HEPA filter-
equipped vacuum for routine cleaning to capture spores and irritants.

The above discussion and recommendations are related to the information you provided and the
conditions visually observable at the time of NES’s site visit on 23 January and are thus limited to these
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activities and timeframe. Future events and changes in the condition and operation of the building may
well alter the conditions for biological activity/growth, especially moisture. Such changes will alter the
relative significance of these recommendations and the effectiveness of their implementation. Thus the
impact of such changes and cannot be considered part of the scope of this report/work.

| trust the above information is sufficient for your current needs. Please call us with any questions or to
clarify points.

for ACCRED;
Very truly yours, 00?9* ~?€ng
(}?9,'/ WILLIAM M. VAUGHAN 4’@6
Syt o )
/// W = fl EC 2)
4 “ L & |
il B\ ; /4
William M. Vaughan, PhD, QEP, CIEC % sowwp e/

President, Senior Scientist Ty

QEP=Qualified Environmental Professional (since 1994)
CIEC=Council-certified Indoor Environment Consultant (#0608032)
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Attachment A

Select Photographs Taken During the Inspection



109 Pinewood Road

Vents from the bathroom area — large = shower & small = dryer



Kitchen vent

e

Viewing to east (left) side of kitchen where there is localized VMG near light fixture and linear
haze/ghosting




Viewing to west (right) side of kitchen where there is localized VMG near light fixture and linear
haze/ghosting

Monitor wall-mounted heater in living room



Hazing/ghosting along front wall and right corner of living room



Drywall nails evident over front door

T
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Drywall nails and ceiling corners showing hazing/ghosting on front wall



Grid pattern of hazing/ghosting in dining room

Hazing/ghosting in master bedroom






20)131401/:23

2013/01/23

Clear 17-year old sheathing on south (rear) sheathing as opposed to darkened north side sheathing



Dryer and shower vents attached properly but
without tie-wrap on drying vert.

Kitchen ceiling VMG under fixture where insulation had not been replaced



Kitchen ceiling VMG under fixture where
insulation had not been replaced
[Note are in foreground where insulation had
been lifted up over a piece of wood, reducing
the insulation of the ceiling and leading to an
area of hazing/ghosting

Area near bathroom exhaust fan showing large uninsulated surface (compare to earlier view of VMG)



< =

£ S » -
Insulation on north side of attic where there is an evident dip in the insulation where batts are not
fully butted together, leading to cooler, linear surfaces in the ceiling below



Attachment B
Chapter 8 on Attic mold excerpted from

The Mold Survival Guide for Your Home and Your Health

by Jeff and Connie May
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