Nauset Environmental Services, Inc.
an Air anlitg Compang

15 January 2014NES Job # 3-15862
Report No. NES/IAQ-14/1597

Domenic & Maria Brown
32 Riverside Drive
Taunton, MA 22633

Re: Mold/moisture inspection for knee wall attic
for 32 Riverside Drive (Taunton)

Dear Mr. & Mrs. Brown:

Nauset Environmental Services, Inc. (NES) is pleased to submit this letter report from an inspection
of mold/moisture issues in the knee wall attics at 32 Riverside Drive (Taunton). Following initial
verbal authorization, NES sent William M. Vaughan, PhD, QEP, CIEC to the property on 14 January
2014 to inspect the home for moldy conditions with a focus on the attic knee walls. This report is
CONFIDENTIAL and proprietary and its distribution is controlled by the Client to whom it
addressed who may authorize wider distribution.

BACKGROUND: After ahome inspection, moldy conditions were suspected in front the knee wall
storage areas. NES was retained to carry out a mold/moisture inspection with focus on the attic
conditions.

EXECUTIVE SUMMARY The results from this inspection found readily obvious signs of
staining from condensation mold growth (CMG) in the front knee wall storage areas. When wiped
with a finger the discoloration DID NOT came off the surface. Hence there is little risk of spore
release into the breathing space and becoming a possible health risk.

General suggestions are provided to address moisture and mold issues in the house.

ON SITE ACTIVITIES — After Dr. Vaughan arrived at the house on 14 January just before
3:00 PM, he was escorted to the areas of concern by two real estate agents. The owner, Domenic
Brown, was also present during the inspection. Photographs were taken at this time (see Attachment
A).

OBSERVATIONS: Observations at 32 Riverside Drive during this inspection are provided below.
[NOTE: Directions right-left and front-back refer to viewing the house from the street.]

P.O. Box 1385 508/247-9167 [800/931-1151]
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General

There was NO strong moldy odor noted upon entering the house or the knee wall areas.
[Moldy odors come from “microbial volatile organic compounds (MVOCs)” that are
released from currently active colonies digesting the organic matter on which they are
growing.]

The weather was cloudy, cool (mid 40s) and humid with light rain at the time of this
inspection.

Attic knee walls

¢

¢

There were NO gaskets at the edges of the entry doors that would limit warm, moist air from
entering the knee wall areas from the adjacent living space.

There was gray to dark gray discoloration along the edges of the fiberglass insulation (see
photo) installed against the sheathing. This discoloration is due to the filtering of the air that
moves back and forth through the gaps between the insulation and the rafters. The filtered
dust and particles are limited to the edges and are NOT mold growth.

The insulation against the sheathing had been installed with kraft paper (see photos) proving
an isolated space that did not breathe readily and allowed the sheathing to remain cooler and
develop more condensation. (Had there been no backing, the space between the rafters could
have had more air exchange and a chance to dry out.)

Several the rafter bays on both sides of the front of the attic had gray to black staining of the
plywood sheathing (see photos). On the right side knee wall (as viewed from the street)
there was one a straight line of staining, marking the edge of a sheet of plywood (see photo),
indicating a different history for that sheet compared to the adjacent sheets, NOT indicating a
condition that was pervasive to the house (see discussion below). Rubbing these black,
stained areas did not change the appearance of the area indicating that the condensation mold
growth that led to the staining was in the grain of the plywood and thus not readily releasing
spores. The staining was more irregular on other sections of sheathing on both sides of the
attic knee walls and also not rubbed off (see photos).

These conditions indicate that warm, moist air had entered the attic in the past from the
adjacent living spaces and condensed on the cooler sheathing to provide moisture for growth
of pre-existing mold spores.

The observations of dark, in-grain discoloration in the attic are very common in Nerw
England when there has been limited attic ventilation in the past. Under those
conditions warm, moist air entering the attic space in the winter from the adjacent
living space condenses on the underside of the cold sheathing, usually on the north
side or a shaded side. (The front of this house faces northwest.) 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 since
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the sun does not hit the north side directly, 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. Itis 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 (winters)
between dry/dormant periods (summers).

[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 human 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:

- Stachybotrys has a high requirement for water, not just periodic damp
cycles, 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. Asa
matter of fact mold colonies develop different colors depending on their
genetics and diet. Many common molds indeed develop dark colonies.]

The cat’s eye pattern of clear grain often observed around nail penetrations is an
indication of inhibited mold growth as the zinc has dissolved off the nails as water
condenses on the nails and then wicks sideways in the grain. This observation is
another indication of the thin layer of mold growth in the grain has not penetrated
into the sheathing beyond that very thin layer of damp surface impacted by the
condensation. If a newer roof has been placed over darkened sheathing, there will
sometimes be splinters that show clear wood just behind the surface darkening, again
demonstrating the shallow depth of this mold growth.

This growth by micro fungi also does not deteriorate the strength of the sheathing. It
takes much more moisture oozing 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.

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

¢ There were NO water stains on the rafters that would indicate roof failure.
¢ When tested with a screwdriver, there were no soft areas where the screwdriver could
penetrate the sheathing, indicating there was NO structural compromise

Garage
¢ There was staining and discoloration on the garage ceiling. Inspection of the attic space

above did not reveal any indication of staining of the sheathing or leaking that might have led
to the staining in the garage (see photos).  [Note that the front roof sheathing in the garage
is free of the lumber yard growth (see photo) found in the knee wall areas on the same
northwest facing side. This observation is related to the absence of occupied spaces adjacent
to the garage attic that would leak warm, moist air into that attic.]

DISCUSSION & SUMMARY:

The knee wall conditions observed are the result of warm, moist air that has been entering the attic
from the adjacent living space and condensing on colder sheathing surfaces stimulating in-grain
mold growth that has stained the plywood. The staining is not affected by rubbing, indicating that
any spores associated with the mold growth are not being released into the air to cause potential
health issues. The staining is cosmetic.

There was no readily apparent condition found in the attic above the garage to explain the staining on
the ceiling of the garage.

There is no need for remediation of these stained areas since they are not releasing spores into
the space, THE source of health concerns.

SUGGESTIONS:

To improve conditions in these attic knee wall spaces:
e Remove the existing backed insulation against the sheathing. If there is a desire to provide
better insulation of these spaces, install un-backed fiberglass bats in the rafter bays.
e Install foam gaskets [e.g. Frost King foam tape) around the door frames to reduce the entry of
warm, moist air into these spaces.
o Toreduce heat loss through the doors, install rigid foam insulation on the back side
of the doors.
e Improve ventilation of these areas by adding small vents at the ends of these spaces.

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:
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= Respond quickly to correct any leaks that may develop or become evident.

= QOperate an Energy Star-rated dehumidifier on the floor of the basement throughout the
year with adequate separation from solid objects and in conjunction with a small bilge
pump in the collection bucket or a condensate pump outside the unit that discharges the
collected water to a suitable drain. The goal is to lower the humidity below 60%, so a
modest dry setting is usually sufficient. Periodically clean the unit’s filter following the
manufacturer’s instructions.

= 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.

= |f 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 14 January and are thus limited to
these 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.

We trust the above information is sufficient for your current needs. Please call us with any questions

or to clarify points.

Very truly yours,
> for ACCREDI N\
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Attachment A

Photographs Taken During the Inspection



32 Riverside Drive

Isolated areas of condensation mold growth (lumberyard mold) in right knee wall area



Lighter in-gran mold growth on left side [NOTE cat’s eye pattern discussed in Attachment B.]



2014/01/14

T

Gray material (dust/particle) at edge of inUIation on left side

2014/01/14

Right, rear of garage roof showing no signs of leaks that would have impacted garage ceiling



to occupied space where condensation on comparable surfaces supported in-grain mold growth



Attachment B

Excerpts from
“The Mold Survival Guide for Your Home and Your Health”
by Jeff and Connie May



7% MOLD
SURVIVAL
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JEFFREY €. MAY
CONNIE L. MAY

With a contribution by
John ). Ouellette, M.D., and Charles E. Reed, M.D.

The Johns Hopkins University Press
Baltimore & London
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