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Dcar Mr. Holmes;

In accordance with our approved scope of work, we are pleased 1o olfer this report an cur
observations and limited testing concerning the 25 Sigoumey Street Ofiice Facility. We
proposed to evaliate the building and systems compared o applicable guidelines
cstablished by ASHRAE, OS11A, ACGIH, 1S EPA, and the State of Connceticut. T'he
focus of this work cllort included a general evaluation ol the current adequacy ol the
indoor air quality being provided to the occupants of the facility in accordance with the
accepted scope. Our detenmination of adcquacy of the indoor air quality is based on our
general knowledge of ASIIRAEL Standard 62-1999 and 55-1992, and Good Engineering
Practice, ACGIH publicaton Biogerosofs: Assessment and Control, and OSHA Technical
Manuzl (TEI? 1-0.15A), as thesc guidelines apply to mixcd-use, office-type occupancy. It
was riguesied that we address the speeilic concern in this facility of reported historical
anl current health symptoms {allegediy related to occupancy in the building), and assist
with a rapid decision concerning the salcty of contineed occupancy.

QOur hindings and comective action recommendations made herein are based primarily on
our observations and measurements coliected in limited representalive areas whilc on-
sitc, and a review of others” historical data as applicable. The enclosed report is of 2
lechnical nature; therclore, the reader will need to have some technical knowiedpe of the
facility to properly evaluate the findings and recommendations.
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We are pleasaed to serve as professional consultants to The Stale of Connectent,
Department ol Public Works. Please contact us il there are any questions on subjects
presented here that necd further clarification.  You can reach me or our Certified
Industnial Hygiemsis in our Hamison, Maine office at (800) 439-3446,

Sincerely,

TURNLER BUILDING SCIENCE, [1L.C

vl A Z:mm_ S M. Gubfald,

William A. Turner, P.E. Steven M. Caulficld, PE., CLIL
President/CEQ Sr. Vice President

| . e
WAT/sai g / ‘%7 _
Adtachments David W. Bearp, P.L., C.L1L

Senior Engineer
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i)  INTRODUCTLON AND EXECUTIVE SUMMARY

1.1 Executive Summary

At the request ol the State of Connecticut, Department of Public Works (DPW), Turner
Building Scicnce, LI.C (TBS) was contracted to assisl in the directive from Governor Rell
in determining whether 25 Sigoumney Street is suitable for continued usc and to supporl
that recommendation by scientilic lindings and defensible cxpert opmion.

Turner Building Science, LLC has conducted an imitial HYAC and IAQ evalustion of
limited represcntative arcas, including several locations within the 20 story, mixed-use
office facility located at 25 Sigourney Street. Continuous 1A} menitoring of multiple
environmental paramcters was conducted from October 10, 2005 until November 11,
2005 in sclected areas. The monitoring included near continuous menitoring of Carbon
Dioxide (CO4) (as an indicator of ventilation rale), testing for Carbon Monoxide (CO),
lemperalure, relative humidity, and moniloring for inhaleable, respirable, and fine-
fraction dusts {particles). We also conducted appropriate, limited, techmical ebscrvations
with respeet to representative suspect mold, dust, and pellutent sources, limited pollutant
pathways diagnoslics, and a limited moisture intrusion cvaluation. We have intervicwed
representative occupants with expressed health coneerns, and contracted with a heaith
professional (Dr. Michael Hodgson, M.D., M.P.11.) for a limited review of the current
medically reporied health concerns. This report concludes all currently approved
ohscrvations and measurements as outlined in our approved scope of work and budgel.

Conclusion: Based on relatively large volumes of high quality representalive, current,
and recent historical commmon environmenlal measurcments, exposurc to the air currently
provided inside the Facilily would be considered similar 1o typical office buildings located
in an urhan setting.  Additionally, the building viten provides sheller from multiple urban
pollutants that originate outside the building. The buikding does cxperience some
mbisture incursion in ways that may differ from Lypcal office buildings.

Civen this scientific data, it can be concluded that the building is habitable for the pencral
population wha have not developed disease during previous occupancy ol the facility.
Howcvcr, this building also conlains a number of soutces ol air contaminants that have
been shown to potentially contributce to indoor air quality problems (as part of a multi-
faclorial analysis), and to building-relaled illncss, consistent with the heaith 1ssues in this
building.

Further, the majority of the localions within the facility where high speed printing and
copying occur <lo nol meet current recognized engineering gnidelines for HVAC design.
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Thus, in addition 1o histing the sources, we have recormmmended corrective actions for
modifying the HVAC design and mitigation to reduce the identified sources, in order 1o
reduce the environmental condilions that might tngger symptomatic responses.

Our medical review (Summarized in Scetion 1.2.2 & 4.14) concurs wilh the current
habitability of the building for the general population. Hoewever, we also advise that
based on the medical review, that the building is not habitable for occupants who are
currcntly exhibiting clinically diagnosed disease duning their accupancy of the facilily.

1.2 Currenl Habitahility of the Facility:

1.2.1 Environmental Monitoring Data

There is & reported concern regarding the past and current incidence of occupant reporled
discase. Whether the building is salt to continuc occupying is a question that we
understand State Governmenl Officials, DEPW, and Unien Representatives would bke us
o answer. Clearly, a review ol reeent historic, multiple environmental measurcmenis of
thi concentration of various possible airbome pollutants by The National Institute of
Occupational Saflely and Health {NIOSH) and others would lcad one to conclude that
cxposurcs to unsalc or hazardous levels of the contaminants, as measured within the
facility during normal occupancy, are very unlikely Lo occur.

Our measured envirenmental data (Ocl.MNov, 2005) 1s very similar to other source’s
recent hisloncal data, with a lew cxecptions. We would apree that as previously reported,
the measured environment inside the building, dunng the normally oceupied periods, is
not much different than the 100 rundom ofTice buildings studicd by US EPA in the
B.A.S.E. oflice building study, as rcfercneed in two Environmental Health and
Engineering reports funded by NIOSH (Reporl #11767, daled May 5, 2004, and Report
#11767, dated February 2, 2005). [n lact, much ol our continuousty logged
cnvironmental monitoring data and short-term samphing dala suppests similar conclusions
to the FH&F Reports. In general, based on signilicant collected data, the air imside the
Building {when the HVAC systens arc operating) offers shelter from mulliple types ol
cutdoar pollutants that are almost always at higher levels in the enviremment outside the
building. TBS data is presented in detail in the body of this report in Section 4.0 and in
the Appendices.

As noted in the Exceutive Summary, this bnilding also contains a number of sources of
air contaminants that have been shown to potentially coninbule {as part of a multi-
faclorial analysis) o indoor air quality problems and to building-related illness consistent
with somc of the symptoms reported for this building, Thus, in additien to listing these
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sources, we have recommended actions for reducing these identificd sources, in order to
reduce the environmental conditions that might trigger symptomatic responses.

1.2.2 Summary of Current Medical Review Results and Recommendations

Dr. Michael Hodgson reviewed 27 medical files from the Universily of Conaccticut (Drs.
Eileen Stercy and Ken Dangman), reviewed correspondence summaries from Dr. Jehn
Santilli, and discussed their eurrent clinical stralegics with Drs. Santilli, Storey, and
Dangman. Morc details are found in Scetion 4.14 of this report.

The Sualc ol Connceticut asked whether:
s The criteria used to diagnosc discase, relulive to the buildimy represcnts current
standard and pood medical prachice.
s  Whether other possibic causes could be excluded.
s  Whether there is evidence that something in the buikling is still causing adverse
health outcomes.
¢  Whether any individuals should be removed.

UCONN relied on a standard approach to make diagnoscs of building-rclaied illness.
Review of the records suggests caveful documentation of symploms, their onset, duration,
and patterns. In addition, carclul decumentation of lung hinction changes documznting
physiologic responscs to presence in the building lollowed recommendations from the
National Institute for Occupalional Salety and Iealth and professional socienies. A range
of patterns was secn, [rom ongoing lung function changes suggesting active asthma and
hypersensitivity pncumonitis reluled Lo work in the building, the presence of such
discases in the past with ongoing symptoms but no persisting decrements, resolved
symptoms, and the question of newly worsening discasc since January 2004, Dr.
Santilli’s usc of allergy testing follows enrrent standard allergy practice, though it carries
less power Lo actually link discase to the building or exchide associations.

For building occupants with symptoms and lung funclion changes related Lo presence in
the building, some form of exposure in the building is likely the causc. The best way to
identily the true cause is Lo intervene scquentially, and evaluate carefully, whether these
interventions resolve health complaints. 'The best licst step is to focus on VOC exposures
associsted with high-speed prnting. Unul thosc cxposures are resolved, it will he
impossible to determine whether ongoing moisture incursion is related 1o health issues. IF
health issues persist after resalution of the printing cxhaust, then additional intervention
on moisture is necessary not jusl for cngincering, but also lor health concerns.

Twuo calcgorics of disease rely on less reliable linkage, and leave other possible
cxplanations besides moisturc. Sinusitis and rhinitis in the presence ol allergics to fung
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documented in the building, chronic discasc such as sarcoidosis, and usual inferstitial
pneumonitis may have additional causes besides moisture in the building. "T'he simple
presence of those nisk [actors renders the inability o exclude others. Potential causcs
include the high-speed printing exhaust recirculated threughout the butlding and
moisture-associated faclors.

mdividuals with lung funciion changes related 1o the bulding should be removed as soon
as passible to prevent the development or worsening of underlying lung disease. Once
printing exposures are resolved, they can be sent back inlo the building under carclil
abscrvation. Such a strategy may work best if an on-sitc health unit is able to follow
symploms, symplom severily, and luny funciion changes at work through the presence of
a local spirometcr.

1.2.3  Indoor Sowrces of Possible Irritants and Building Design Deficiencies

Bascd on the parameters measured by TBS and other sources, the buoilding is
habitable; however, we have identiifed several current indoor sources of specific
materials that could potentially contribute to some occupant reported irvitation.

The term imitants 1s used Lo descnbe levels of contaminants well below classic
cnlorecable health based cxposare limits, at levels thal may posc a mucous membrane,
and lower respiratory irmitation for some sensitive individuals. As requested, we have
summanzed these sources below in a likely order of pnonty, and we have recommended
specific corrective actions (as they can be determined from our current limited scope of
wotk) within the body of this report,  Additonally, we have summanyed ongong
building design/operational deficicneics that likely contribute to engoing reported
occupant discomfort and irritation. Most of the issucs presented are nol umgue to 25
Sigourney Streel. They arc conditions olter found in problematic buildings, including
somc ol the buildings in the US LPA B AS.E study.

Summoary Opinion: [ndoor Air Quality concerns are almost ahways purt of o mudii-
Juactorial situation that s often addressed in stages. It is onwr opinion that, in general,
historical efforts have properly placed a high priarity to focus on fixing the obvious
moisiure intrusion that impacted this facility. The addition of hospital-grade fifters to
capture any particle that could be related to microbial growth or outdoor sources way
also a very appropriute improvement.

Based on reports made to us, and current ohservations, the amount of moisture infrusion
has drastically been reduced, but not eliminated. There stifl could be some microhial
activity associated with the pertmeter water intrusion that remains. However, onr
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ctirrent measurements do nol indicate expasure fo spores within the breathing air, and
the instafled air filters have proven ro be very effective af cleaning the air when the
VAL is running. Their effectiveness is limited 1o particulate sources upstream of the
filter location fincluding rve-circulared air), and is not effective for sources within the
£V AC ductwork dowastream of the filtery.

it is owr understanding of the historical health date that the rate of some of the confirmedd
occupant disenses associated with the focility has also decreased since improvements in
recent years have been accomplivhed.

Rased on ull af our ohservations and analysis fo date, it is our opinion that volatile
emissions ussociated with the high volume of printing and copying that are allowed to
mrigrate and mix throughout the hreathing air in the upper floors of this facility are o very
high priority to address.

Additionally, removing the newly observed mold growth within short sections of the
supply ductwork is o very hish priorify. } is our opinion that reducing the {ikelihood of
Volatile Organic Compounds (VOC s) exposures ussociated with the high volume of
prirting/eopying, and possible emissions of VOC 's or prateins from the abserved limited
mold growth within the short sections of the supply ductwork, within the mechanical
rooms, ire the first two hiyhest priority dems that need to be accomplished ASAFP, along
with continned further reductions in envelope moisture intrision. There could be a
significant reduction in the number of sources of possible irvitants potentially present
within the fucility afier these first two fasks are accomplished.

As requested, we have attempled to list the items that need (o be addressed in this facility
in an order of prioritv. It remains our professional opinion that all of the items we have
identified need to be addressed to move the Jucifity move into the realm of « healthy,
encryy efficient building design.
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Pussible irritani sources and building deficienvies in likely order of priority:

1. Address Medical Recommendalions: Medically based recommendations are
summarizcd above and presented in this reporl. They should be addeessed as one ol
the 1lighest Prioritics.

speed, oficn high-use photacopier/printers, eight of which are not under sufficient
physical isolation and nepative pressure, are achicved by exhaust from the rest of the
facilily. Tracer pas testing confirmed the cxistence of pathways leading to cxposures
1o irritants from these commercial-type machincs on the upper [loors, including the
17%, 18" and 19™. In some cases, the tracer testing revealed more potential for
exposurc on the uppers Moors than on the Aoors where the equipment is located.

Remediation: The high-speed printingfcopy cquipment should always be isolated
from (he rest of the facility and exhausted out of the building. As an alternative,
the opcrations could he moved out of the facility. 1f the option of physical
isolation and negative pressure is pursucd, cvaluation of its cffectiveness should
he validaled.

3. Highest Priority: Cladosporium and Penicillium Species Mold CGirowth. Mold
growth downstrcam of the hospital-grade air filters and individual air handler coeling
coils was confirmed in all air handlers, growing on dirt deposiled on porous fiberglass
duct liver, and in onc perimeter YAV box. Both mold speeics are very common
mokls olten fonnd hoth indoors and outdoors. Airhorne monitoring lor meld spores
was performed (as a surrogate for biological cxposure) as a precantion in several
representative locations in the elfice space on three (3) diffcrent days. No clevated
spore levels were present during three (3) penods of festing in the cocupied space.
Outdoor tevels were much higher than indoers, which is consistent wilh past spore
and cullure data. Llowever, under certain circumstanccs, a possibihty cxists that some
low level exposure may occur. Although some portion of responscs to Cladosporium
represenls allergics to specific antigens, other exposurcs associated with moisfure and
hiological growth include endotoxin or enlrained [ragments of cell wall, such as
bataglucans, represent allernatives. Note: Airborne sampling was not performed
during repealed periods of high oukloor humidity and hot weather. We do not know
il vory humid and hot weather would cause additional growth and disscmination Lo
OCCUT.

HRemediation: Growth of any kind in the air handling equipment of this building
must be addecssed. Correclive actions should be 1o remove the mold and porous
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surfucc that it has grown on, amd reduce the moisture levels that are present in the
supplied muside air (Scc #4 below).

4. Mighest Priority: Limited possible reoccurring sources of mokd wilhin perimeter
walls where ongoing moisture incursion has persisted. An inlkared inspection was
performed on all floers during and afler a major rain event thal occurred in October
2005. Forly-eight (48) arcas of suspected moisture incursion were identthied. These
areas must be investigated and corrected permancntly. Mold will grow within these
cxterior wall cavilics il they stay wet long enough, and therclore, pose a polential
exposure situation if not addressed properly. Inadequate humidily control may delay
drying of moislure within wall cavitics. The DPW believes that the water-sealmg
contractor has identified the probable cause of much of the potential waler incursion
arcas to be due to face seul leakage at cracked window caulking. Further
investigalion will be required to address al! current leakage sites. This building relics
primarily on face sealing and lour miles ol caulk of dissimilar maicrials to keep wind
driven rain out, and will continue to experience some engoing moisture incursion.
We rccommend that until all waler leakage is stopped that an aggressive program of
observation and infrared inspection be undertaken afler every significant ram event.
Additionally, routine inspection of the building fagade to identify failing joints may
be warranted. There is a strong movement in recent years m the construction mdusiry
Lo not construct buildings that rely primarly on Face scaling, but rather Lo install a
continueus, redundant drainage plane.

Remediution: We have confirmed with the Architcet who designed the envelope
repairs that this building was built in accordance with standards at the time of
construction that did not include & continuous drainage plane. Our current
opinion is that a redesign of the exicrior envelope to one thal provides for
continuous and redundant drainage planes (as has been done in other buildings)
will likcly provide the mosl acceptable long-tcrm moisture mtrusion lix. 1t is also
our professtonal vpinion thal the baleonics serve no uselul purpose, will always
pose potential lcakage problems, and should therclore be considered for
climination or be completely redesigned as part of the long-teem fix.

5. Lligh Priority: Excess humidity during certain weather condjtions. This facility, by
original design, brings large quantities of raw, unconditioned outdoor air into two air
shafis, and distributes it to cach {loor. By original design, the moisture is only
removed from the supply air if the twenty-nine (29) cocling coils in the individual air
handlers are “on™ and “continually cold”, which is not always the case during long
penads of normal operation. This situation can resull in longer periods ol lime when
the surface conditiens within the fan chamber fills below the dew point tempevature,
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leading 1o the presence of condensation, or humidity levels that can allow moid
prowth 1o occur at these locations. Also, Iis design silualion will result in some
floor areas receiving high levels of moisture if continuous intense cooling 15 not
needed during any time penod when it 1s very humd or raiming outdoors. We are
aware of localions on the 10™ floor with valid reports of very elevated humidity
levels during certain weather condilions.

Remedivtion: In the short-term, further investigation inlo the rclatively new
energy management system controls, outside air damper scttings, and reliel
dampcr operation is advised. Lor a longer-range cormeclive action, redesign of the
FIVAC syslem to include dehumidification of the outdoor air prier to disinbulion
is likely ncecssary. ‘With today’s cnergy costs, this would normally be achicved
most economically with enthalpy energy recovery [rom ganged building exhaust.
This approach could significantly improve LIAQ and comfort, reduce the sizc of

the dehumidification equipment needed, and reduce energy costs.

6. High Priority: Incflicicnt ventilation air delivery. Despite there being a conlirmed
total of 2-3 times the mmimum venlilalion air (as currently recommended by
ASHRAE) pumped inlo this Facility [rom the rooltop, many areas effectively receive
only slightly more than the ASIIRAE recommended amount of ventilation air. On
most floors above the 8% (Toor, this ventilation air also likely includes byproducts
from lugitive VOC ecmissiens from large-scate printing and phelocopicr activitics
found within various locations wilhin the facility.

Remediation: In the short-term, we have recommended i1selation and cxhaust of
the high-use pnnting machines.  Addinonally, cilorts should be expended Lo
{urthcr understand the current controls which determine the ameunt of outside air
that is being pumped 1nlo the facility and the position of the relief dampers when
the buikling is under pressure control. Re-catrainment of relief or exhaust air
could cxplain part of the difference. In the long-lerm, upgrade of the failing
pneumatic VAV boxes anil controls 1o a modern DDC (Direct Digital Centrol)
standard, and the ability to automatically resct supply air delhivery temperatures
based on North and South zonal conditions, will help lo provide continucus
distnbution of adeyuate ouidoor air supply throughout the facilily.

7. High Priority: Dirt covered porous materizls stored in uncondilioned spaces movexl
inlo office areas. Tl 1s reperied and ohserved by TBS, that paper materials and other
matcrials are stored in unconditioned storage arcas in rooms adjacent to the parking
levels. We observed an accumulation of dirl {which always contains mold spores) en
products contained in this storage arca, and on materials stored in caged arcas ol the
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parking garage space. Il is our understanding that these malenals and areas are nol
routinely cleaned or heated above the dew point of the ouldoor air.

Remediation: This situation can be readily remediated with proper routing
cleaning via HEPA vacuuming, and the use of storage areas that arc routinely
cleaned and heated above the dew point of the cutdoor air.

8. High Priority: Temperaiure control issues; fnling VAY Conlrols compounded by
perimeler radiam heat lags. A 1987 Duc Diligence Repor conducted lor the previous
Owner notes that by design, the facility has large arcas of external glass with no
perimeter conveetive radiant heating, which is rather unusual for this climate. [tis
unlikely that the fan powered VAV boxes in the perimeter can be an acceptable
substitute lo correct this radiant heat loss siluation. Additionally, these Fan powcred
VAV unils and associaled ductwork potentiatly releasc some very low level of
(ihcrglass into the air during operation, and also have been observed to nol sceurcly
hold their filtees in place. Tesling has confirmed levels of fiberglass lo be very low
and not at a level where remedial clean-up action would necessarily be recommcended.
T3S in-space temperature data confirms periods of poor temperature control in most
somes, likcly from Failing VAV box controls Lhal have reached their uscful hie
cxpectancy.

Remediation: The VAV boxes and all contrels can readily he uperaded lo a
modern, lully DDC control sysicm. 1t may be most cost cffective Lo add a radiant
perimeter heating system for improved occupant comfort, and to permanently
climinate noisc and potential fiberglass disscmination [rom the fan powered
perimeter VAV heating system during this renovation.

Q. High Priority: Contaminated paper concerns. There exists untesolved coneerns’
regarding the possihility of seliled dusts on paper or other materials leading to skin
jmitation. It is beyond our scope to further look into the reported issuc of possible
rashes from contact with certain paper. This issue clearly is reported in ongoing
concerns by cccupants,

Remediation: As a precaulion, it would be prudent lo remedially clcan all
matcrials thal will be disturbed or moved w any other location with 1TEPA
vacuusming to remove accumulated, sctiled dusts. This includes ceiling tiles thal
are disturbed during any renovation that have been in place for years. 'I'ms 1s also
particularly important for the tops of books and other items that likely colleet
setiled dusts. We understand that both the 1YHS and DSS computcer rooms werc
rceontly professionally elcaned, with reports ol improvements in the quality of the
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air. [t is also prudent to provide this level of cleamng when large-scale moves ol
workstalions or other matcrials oecur.

1. Lower Priority: Tobacco smoke within building yrounds. Currently, tobacco smoke
odors are reported to sometimes be noted within the facility. While on-sile, TBS
noted this expenence on several occasions. [11s reported that this situation has
inggered al lcast onc asthma attack that required hespitalization and lost work.

Remediation: Removing tobacco smokc from all areas of the butkding and parking
areas, and stnctly limiting tobacco smoke Lo the perimeter of the grounds, most
readily accomplishes this situation.

11. Lower Priority; Low ievels {typically 3% our less) ol ltherzlass fibers found in
accumulated dust samples. Based on the binder color of the glass fibers, the libers
appear to be from damaged duct limer in air handlers and ductboard located
downstream of all VAV boxes. The liberglass was found not on normal work
surfaces, but in accumulated dust from hard to reach areas, on campets at the perimeter
of workstations, and from a liller in a perimeter lan powered VAY box, This malerial
has likely been accumulating over months. Fiberglass lined ducl and ductboard is a
common 1Y AC malerial, anil nearly impossiizle Lo clean without significant potential
liber relcase.

Remediation: This acoustical ductliner and ductboard situation can omly be
corrected by removing the failing duct liner and ducthoard. Tn the mnterim,
remedial cleaning (with HEPA vacuurming) ol all signilicant settled dust deposits
throughout the building should be undertaken.

12, Lower Priority: Dust mite growih, dog allergen, and mousc wrinc, in low to
moderate levels, has been conlirmed in limited accumulated dust samples. The
samples were taken from one area immediately acjacent 1o partitions, where routine
vacuuming with existing equipmenl does not clean the cxtreme perimeter of the
workstation arcas. Dust mites arc commeon in humid ¢himates and bedding where skin
scales can accumulate and stay damp. Nearly every home, school, and office building
conlains some lovel of dust mites. The levels found in this building generaily do not
present an clevated risk to the most sensitive individuals, although the mechanism by
which aerosols are generaled may inlluenee the actual exposures. If individuals have
documented allergics to dust mites, seme portion of the asthmatic responscs scen in
those individuals may be 1o mites.
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Remediation: This situalion can be correcled by carcful one ime remedial
cleaning (with HEPA vacuuming) of all significant settled dust deposits
throughoul 1he building, as well as improvex] humidity control throughout the
building {See #4 ubove). The performance of the exisling routinely used vacuum
cleaners do not currently achicve this level of absolute parlicle capture, as particle
sumpling has shown clevated aithome particle counts in associabion with the use
of this equipment. [t would be advisable (o clean the area adjacent to the
parttitions where normal vacuuming does not reach once per year, or to change the
type of equipment used to facilitate routing vacuuming up lo the partition edge
and cdge of all walls.

13. Lower Priority: Consider kilchenclte/walk-up photocopier odors within agency
spaces. It is reported that kitchenette areas are not located within designated cnclosexd
spaces with dedicated cxhaust, which is the ideal sitvation in new construction.
Additionally, it is reported that there are some arcas with high-use, walk-up
photocopiers. Cooking and high-use photocepying aclivitics emil odors that should
ideally be exhausted oul ol an office facility 1o improve [AQ.

Remediation: This sitvation should be considered [or remediation with the
development of dedicated, exhausted kitchenette areas on cach floor adjacent to
restrooms. Locations of high-use, walk-up pholocopiers within these areas or in
adjaccnt cxhausted arcas shonld also be considered to improve IAQ.

1.3  Rceommended Corrective Actions for Continued Habitability for 20-30
Years

[t is our understanding that the Slale would like us to address contimucd occupancy

(habitability) of the fucility for the next 20-30 years (foreseeable ncar-term futurc). In

recent years, clearly the State has invested significant funding with very good faith efforts

to signilicantly reduce reported historical moisture tmtrusian, and Lo improve overall

HVAC finctioning te make the building more comfortable lor the occupunts.

I has been our experience over the past 30 years in this field, that in addition Lo the
qucstion of safety or habitability, other considerations for ofTice buiklings arc critical.
‘These considerations include avoiding long-term imitation, occupant discomfort, and
maintaining occupant productivity. These considerations are also important for reducing
complaint levels and restoring confidence in a buikling where a history of health concarns
has existed.

Our expericnee shows that facililics fall somewhere on a continuum between an
“unhcalthy” or “sick” building, and a modemn, healthy building design, such as a LEED
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{Leadership in Enecrgy and lnvironmental Design) ratex] healthy building design. In
arddition to the effirts thal have alecady been made 1o keep the occupants sale, we have
identified multiple remaining issues that need to be addressed to continue to improve
conditions, and te move the facility from just being a visually atiractive olfice design
(with some deliciencics) towards a more moder and healthier building design.

We strongly recotnmend that the corrective actions be addressed il the State plans lo
remain in the facility for another 20 w 30 years. Proper implementation of these
correclive actions would be expected to:

A. Prevent occupant cxposures to identificd potential rrilant sources currently
located within the bulding.

B. Reduce cantinued thenmal discomfort complaints.
(. Stop intrusion of wind driven rain.

We have outlined these corrective action items below, which are presented in detal in the
body of the report, with supporting scientilic data located in the Appendices.

We (ully cxpeet and realize that properly implementing these corrective action
recommendations will involve a relatively large sum of money. Further, hecause of the
heighiencd TAQ concern levels present in this building, it may only be feasible to
accomplish the recommended renovations by vacaling major portions, or the wotal
building during the renovations, and by performing all renovations within this facility
with active construction dust containment as described by SMACNA (Sheet Melal and
Air Condhttomng Contraclors National Association).

Many of the issues that this building faces are not unique, and may be common with this
vintage facility. A 1987 Duc Diligence Report performed for the previous Gwner dated
March 16, 1987, describes the facitity generally as an aesthetically pleasing bwilding of
reasonable quality, and noies building delicicncics concerning the exlenor cnvelope and
HVAC systems. A 1992 report conducted for the State of Conneelicut suggests that
various compenents of the HVAC system will by now be close to the end of their usclul
life.

We understand that (he Stuic has alrcady taken seme aciions to reduce Lhe reported VAV
box lailurc. Howevcr, the temperature and air delivery control could be much improved
by moving to a completely interfuced DD system. Tt is also our opinion Lhat the
contimued moisiure intrusion can only be adequately stopped by moving away from a
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pomary face scaled envelope design {crealed prior to changes in the Brick Institute of
Amcerica design gwidanee), o a more modcern, post-1987 design, with a continuous,
redundant drainage planc. ‘There are proven methods for retrolithng a continuous
drainage plane from inside the facility without remeval of the extenior bnck. Thers may
be other methods that should be considered.

It is our opinion that properly addressing these comrective achion items should bring the
{acitity up to the leve! of a more modemn, healthy building design.  Additionally, the
renovations recommended would be expected to sign Acanily improve both the Indoor
Adr Quality and the currenl reportex] poor encrgy cllicicney.
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1.3.1 Summary of Correciive Action Recommendations in Suggested Order of
[mportance: (Note: All recommendalions should be addressed),
{See Section 4 of Report for Specific Details of Fach Recommendation)

1. Address Medical Recommendations Presented in Report. (Section 4.14)

2. Tsclatc and Cxhaust all lligh Volume PrantingPhoto Copying. {Hec. #3, Secrion 4)

3. Abalc Mold Growth Loeated on Porous |.iner in all Air Handlers, and Shorl
Sections of Air Hundler Suppiy Ducts up to the Noise Attenuating Section. (Rew.
#1, Section 4)

4. Further [nvestigate Outdoor Air Delivery and the Need lor Primary
Dehumidification of Quidoor Adr, in Order to Allow the HVAC Sysitems to
Provide Reasonable Ventilation, and Allow 1t 10 Maintain Rocommended
Humidity | evels within the Bulding. (Rec. #7, Section 43

5. Rigorously Manage Current Manslure Intrusion and Evaluate a Redesign of the
Exterior Envelope ol the Faeility to More Permanently Stop Rain Intrusion with a
Redundant, Continuous rainage Plane/Air Barmer/Insulation Layer Syslem. (Rec.
B8, Section 4)

6. As a Precaulion, Remedially Clean all Materials that will be Disturbed or Moved
10 Any Other Location. Consider Furlher Evaluation of the Issuc of Alleged Paper
Contamination. (Rec. #14, Scetion 4}

7. Lwvalnatc the Current Storage Situalions. Alter to Prevent Dirt Accumulation,
Condensalion and Mold Crrowth. (Rec, #11, Section 4)

%. Ewvaluate lhe Current Cleaming Proccdures. Alter to Remeve Accumulated
Visually Observable Scttled Dusts. {Rec. #12, Section 4)

9. Replace zll VAV Box Controls with Reliable Digital Contrels. (Ree. #5, Sectiva 4)

10, Remove | ¥etenoraliing Fiberglass Liner and all Duct Board in Air Supplics.

(Rec. #2, Section 4)

11, Fvaluale the Need lor Redesign of the Upper Floors of the Structure te Eliminate
Balconics. (Kec. #9, Section 4)

12. Continuc Exccllent Air Filter Type and Maintenance. (Rec. #13, Scetion 4)
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13. Install Perimeter Radiation and Consider Eliminating 2/3 of Extenior Glazing.
{Bec. i, Scetion 4)

14. Further Iselale Tobaceo Smoke Away from the Buildiag, so that the [nlenor el the
Building is Never bnpacted with Odors. (Rec. #4, Section 4)

15. Consider Eliminating Odors from Cooking in Kitcheneltes, Provide lor
Scheduled Maintenance of Walk-up Copiers, Fax and Printers, and Evaluate
Passible Relocation of Lleavy-Use Office Equipment. Consider a Kitchenette
Arca on Each Floor with 100% Exhaust to the Oulside 1o Improve T1AQ. {Ree. #10,
Section 4)

1.4 Limitations of TBS Study:

1.4.1 Environmcntal Monitoring Limitations

The professional epinions and recommendations contained within this report are based on
an intense, short-lerm menitoring and diagnostic cilort by TBS to address mudtiple,
significant building factors. We have worked within a shorl imcline to conduct the
building diagnostics, produce (he data, analy-e the data, and make the recommendations
contained in our report. Our analysis is in some cascs based on somewhat Limited
sampling, conducted over shorl time periods. This lesting was often specifically
conducled n areas with known possible sources, or in arcas reporled by occupants to
somctimes cxacerbate imitation symptoms. We believe all ol the test data to be accurate,
and likely representalive of much of the overall conditions in the facihity dunng our
evalualion period. However, it is impossible to know if it 15 a good representation of all
ot the various zones or areas withio the facility.

Intrusive disassembly of the suspect continned moisture intrusion locations has nol been
performed as part of this sludy. These areas warrant continued investigation and follow-
up with a very responsive fechnical program put in place to assure that microbial growth
in repeatedly wet perimeter areas is not currently eccurming and being dissemimated until
routling winl driven rain watcr intrusion, or other water leakage 15 proven 0 be
climinated.

Qur study included limited intensive surmogate spore irap moniloring in specific
represcntative areas to further explore the sources of imitams that were identified 1n our
studly. Tt may be prudent to conduct mote monitoring in very specific areas to further
determine if any likely biological exposures arc occurmng duge Lo ongoing rainwaler
infrusion events. Additionally, it may he prudent lo work with medical prolcssionals to
conduct very specific monitoring in an area where any ongoing sympioms arc reported.
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We have stated in several cases Lhat some unknown factors may remain 1o be evaluated,
but we belicve we have identified the most prominent and likely conditions that have
contributed (o this problemate bullding.

1.4.2 Medical Review Study Limitations

‘The primary goal of reviewing medical reconds was 1o determine whether standard
approaches were used and whether some form of problem likely persists. Additionally,
the goal was to determine whether new-onsct discasc had developed since January 2004,
afler building remediation. Recowrds on 27 of the between 14 and 190 individuals with
camplaints (i.c., lcss than 25% ol records), were actually reviewed. Treating physicians
al LICONN 1dentified records for review, and had planned to send the mosl sever: cases.
Still, there is no assurance for certainty ol thal stralewy n the shsence of systematic
review,

As impottantly, because of the way the initial questions were formulated, compleate
records were colleeted only Irom after January 2004 older records on individuals with
current problems were not reviewed. At least one individual was identified with current
documenledt hung funciion changes dunng work in the building, with resolution afler
leaving, who had prior symptems, and repoertedly, ne lung (unction abnormalitics despite
veTy aggressive testing.  Therefors, such cases preclude categorical statements about
huilding acceptability.

Because of time and economic consiraints, no formal review of the allergy records was
undertaken. Dr. Santilli saw approximalcly 20 of the Sigourncy Strect empleyees,
conducted skin testing, and made diagnoses of building-related sinusitis and thimns,
based on a symptom patiern that worsens al work, These cases may, at least theorctically,
represent underlying allergic discasce with mucasal irritation during active exposure rather
than only aclive allergic disease. Only mtervention on the pnnting offgassing will show
the conscquencces.

Finally, linkage of chronic discases such as sarcoidosis and usual inierstitial prcumorn:tis
te a huilding relies on history taking and documentation ol similar cxposures, by history,
1o those wenutied in epulemiolegc studies. Those are unable to exchde olher causes. In
fact, both mentioned lorms of chrome lung diseasc have been associated with both
bioaerosols and with organic solvents. Other known canscs include silica and metal
grinding, and yet other agenls such as viruses remain suspect causes. These causcs
cannot be excluded.
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2.0 APPROVED SCOPE OF WORK

2.1 Cieneral Scope

As stated 1n our approved proposal dated September 29, 20035 (based on discussions ol
Scptember 15, 2005), we proposad to iniliate direet communication with NIOS1L project
officers, medical professionals, and union representatives. The goal of our efforts was 1o
further understand medical concerns, and 1o determine il there were any cxisting building
1ssues that could be scientifically correlated to current repocted occupant health concerns.

As soon as we understood the factual information that was available regarding the current
building sitnation, the currenl and past medical concerns, and the ermployec/union
concemns, we had proposed to proceed with a tcam-oricnted problem identification and
salving approach.

In our onginal proposal, we did nol propose lo duplicate any evaluahon work/esting that
has been historically conducted in a comprchensive manncr. We expected to need to
conduct hmited HVAC observalions in order to validate the most recent reparts of
cxisting conditions, conduet some huilding interstitial space obscrvations, and conduct
hmated butlding diagnostic testing, as warranted, for parameters that had not been
cvaluated.

Any detailed ohservations and testing were pnmanly undertaken afler we had
comumunicated with NIGSH, medical, DPW, and union ollicials. All on-site work and
communications wers coordinated with DPW officials. Any intrusive disassembly or
inspeetion work within the factlily was coordinated wilh conlacts thal were conveyed to
us by the DPW.

Services were provided in a teehnical manner bascd on our cxisting contract with the
Sute of Connecticut {contract number 03PSX0375). As required in our State Contract,
all sitc work was followcd-up with verbal reporting, descrnibing our obscrvations and
weneral recommendations for any short or leng-term improvements, and/or further
cvaluation if warranied.

Based on our area of bimklimg science expertise, industrial hygicne, mechanmicat
engincering and building operations, we have formulaled and offered opmions regarding
the conditions in the building and its suitability lor continucd ocenpancy. As requested,
wce have subcontracted a review of the current medical data to 3 quahfied, board certilied,
ci:cupational health professional cxncrienecd with discase and health issucs in non-
industnai settings, Dr. Michael [lodgson, M.}, M.P.11. Dr. Flodgson was approved by
the Statc helore joining our cfiorts. He has formulaled and offered his medical opinion
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regarding curreot reported building related occupant health issues, and the building’s
suitability for continuud occupancy.

Any recommendations for correclive action or improvemenls (o the building have been
developed based on the results of our analysis of the building scicnce information, and
any apparent relationships o current occupant health concerns, and medically reported
information made available to us. Our bunlding science and medical opinions have boen
scicntifically based following the review and analysis of current dala, reports, interviews,
indusiry standards/guidelines, and TBS’s chservations and building diagnostic
cvaluations/test results,

Our work has fecused on trying Lo identify all eurrent (actual information with repard to
any building related ilems that may need corrective action o bring them in line with a
normal standard. We propesed Lo work in cooperation with designated health olficials to
further clarify the health status of the current occupants with regard (o their occupancy off
the Jacilily, bascd on the building science and medieal information that has been made
available.

2.2 Proposed Due Date and Spevific Task Tlems:

1. Duc Datc: The target completion date and submittal of a preliminary draft report is
December 15, 2005,

2. Initial Mcetings: Initial meetings with appropriate personnel after communication with
medical personnel were conducted. We also planned and exceuled a meeting with the
union representatives, medical, and Stale personncl to further identify the general
scope of concemns, clarification ol responsibilities, communication channcls, and goals
of services. (We communicated with Dr. Storey of the University of Connecticut as
soan as we were authonized.) Additional meetings were scheduled as needed.

3. Report Review: We ebtained limited appropriate techaical reports and general medical
information that was released (not patient records, vnless warranied and rcleased}
pertaining to the current concerns. We oblainexl and reviewed detailed current
moisture reports and laboratory data as warranted, as the information was made
avanlable,

4. Further On-Site Meelings and Visual Obscrvations: We met with the Clicnt’s
authorized represcntative on-site to watk the facility, and met with union officials to
clarify any details of evaluations proposcd.
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5.

.

Limited AV AC Observations, Tnicrstitial Space Observations and/or Testing: Onec we
better understond the current available informalion, we conducted limited
diagnostic/problem solving cvaluations. Thesc included the operation ol a continious
lascr particle counter to determine polential combustlion related impacts, or other
diagnoestic procedures, which were defermined to be vseful and approved. The
analysis i3 listed in Section 3 of this report.

Moisturc Intrusion - Visual Observations, [imited Intrusive Disassembly, and
Represenlative Samples: Afer reviewing recent and current Infrared Mosture Reports
conducted by DPW contractars, we received approval to have additienal Infrared
[Magnostic work conducted. We have revicwed sketches and drawings as warranted.
Alse, we propesed and conducted visual assessments and representative samples at
specific lacations in HVAC systems and ductwork. Additional evaluation work and
scope was recommended to the State, and approved on a case-by-casc basis. We
recommended and conducted i further study of the HVAC systemns after visually
suspecl mold was identilied. We did not conduct exploration in buitding wall
asscmblics, and have recommended further follow-up of arcas where continued water
leakage was ohserved. DPW personnel, withowt infrusive disassembly of areas, also
checked suspect arcas revealed hy Infrared Survey for dampness with a moisture
meter.

. Additional Scope: As proposed, this work was conducted as an interactive approach.

That is, dunng the course ol the work, ttems were identified which warranted the
development of an additional scope for approval, and upon authorization, we altered
our scope to address the ilems on a time and matcrials basis in accontdance with the
agrecd upon standard State Centract rates.

. Reporling: With this report, we are conveying the results of our work and offering

rccommendations as they pertain to current guidehines for ollicc-type occupancy, or as
they may relate to the medhical condition ol employeces.

. Results and Recommendations: At the conclusion of this projeet, TBS has developed

this reporl to provide a scientifically supportable and expert opimon on whether 25
Sigourncy Strect is suitable for occupancy. Qur report includes, as warranied,
corrective actions suitable for any shor-lerm or long-term issues that we have heen
able to define lrom the results ol the assessments. Additional testing or cvalnation
precedurces have also becn recommended, as results or obscrvations warranted.

The scope ol work did not imclude the design of corrective measures, nor the surveying or
testing for asbestos fibers, or any other pollutants not wdentified in the proposal. [F
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requesled and agreed o, as part of an additionat scope of work, our firm can perform
additional testing, manitoring during reintroduction, mitipation design, cost cstimates, or
provide others services as may be allowed within our State Contract.

We have submitled verbal progress reports and one wnilten addenda request dunny the
project. A preliminary draft report was issucd lor accuracy and claritication review, prior
to the 1ssuing of this currenl Final Report,
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3.0 TESTS PERFORMED TO EVALUATE TUHE BUILDING TAQ/HVAC

i1 Curbon Dioxide Concentrations in Buildings

Results: [evels ol Carbon Dioxide mecasured near continvously m several dilferent
locations within the facility over four {4} weeks generally confirm delivery of outdoor
venlilation rates in accordance with current ASHRAL puidelines of 20 CFM per person.

'The cumrent ventilation design in arcas where heavy duplicating and pninting 1s conducted
in this (acility would not meset current ASHRAE Standard 62 design guidance. We have
elaborated on this is Scclion 4.2 of the report.

Recorded measurements of CO; concentrations in this lacility as measured from Qclober
6, 2005 to November 11, 2005 are found in Appendix 15 of this document. Further
discussion of the data collected 15 presented m Sechion 4.6.

Testing: As part of our HV AC/LAQ) evaluation, we measured Carbon Dioxide (COz} in
occupicd spaces to wentify 1f there was polennally inadequate ventilation, Measurements
were collected during normal occupicd and unoccupied times. Measurement of the €O,
concentration in the air is one way lo measure the amounl of venttlation Outdeor Air
{OA) delivered 1o a space. (O concentration in the indoor air of a typical cecupcd space
is a mixture of the CO; introduced to the occupied spaces from ouldoor sources and from
the occupants breathing. CO; is a byprodduct ol the metabolic process involved with
respiration; i.c., people release (0 into the environment by exhaling.

Outdoor Air, as ventilation, is provided to the occupicd spaces of this facilily by Lwo
mcans. The first and most prominent is the mechanicul venlilation system, which
operates during occupied times, and should miroduce a presct quantity of QA for
venlilalion; and, sccond, (rom infiltration, which is air leaking inlo the building through
cracks in the building envelope via air pressure differences, or operable windews, Arcas
where air leaks indo the building include the erack arca between walls and windows {or
doors) and the crack area at the wall roof interface.

Clean OA will normally have a CO» concentration of 375 PPM (Part Per Million) +/- 25
PEM, and the coneentration of CO; in air exhaled by human oceunpants exceeds 35,000
PEM. Our measurements o' (), in the occupicd space arc the resuli of the combined
sources, occupants and OA. By applying normalized occupanl density factors (from
ASIIRAE) and typical occupant respiration rates, we can determine the quantity of OA
miraduced into the space.
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CCarbon Tioxide was menitored in the occupied space with a 'I'S1 Model 8551 portable
(O pas monitor, Scrial #3253,

The conecniration of CC typically found in oltice spaces (375 PPM to 3,000 PPM) is not
known o present 4 health hazard to occupants. OSHA has set a limit of 5,000 PPM as
the maximurm allowable in an oceupicd workspace. The OOSHA limit, however, is not to
be confused with ASIHIRAE or NIOSII guidelines used to evaluate indloor seitings.
Published daila from ASHRAE and NIOSH indicate that Oy concentrations more than
HO0-800 PPM in occupicd spaces, when the ambicnt (outdoor) conditions are in the range
ol 350 PPM, and indoor population donsilics are greater than seven {7) people per 1,000
5. ft., can b expected to result in an increased incidence of reports of poor indaor air
quality from the oceupants of the space. Carbon Dioxkle concentration in excess ol 1,000
PPM under normalized measuring conditions may be an indicator that ventilation rates
are less than currenl ASIHTRAFR recommendations (typically 15-20 CFM per occupant in
an office environment}.

3.2 Carbon Monoxide within Qccupicd Spaces

Resuits: We observed no periods of time during our entire four (4) week study when lhe
(0 concentrations were ahove sero (0, thus we have nol ineluded that data in this report.
We rechocked the calibration of the CO monitor a sccond time after the study was
comptleted Lo further confirm s accuracy and the relability of the data.

‘Testing: Carbon Manoxide (C0) is a harm{iul byproduct of the combustion of fossil
fuels. Fossil fuel burning equipment located wilhin a building space must be properly
vented to the ambicnt {outside) Lo limit the spillage of CO and other byproducts into the
occupied spaces. Additionally, to prevent CO from tailpipe emissions from entering the
building, vehicles must not be allowed 1o wle in close proxamily Lo the building. NFPA
{National Firc Protcction Association) publishes puidclines on the proper installation of
fossl Fuel apphances wilh respect to CO emmissions,

The following list of limits of Carban Monoxids exposure has heen set by each of the
listed agencies for specific environments.

s The Amencan Conference of Governmental and [ndustrial Hygienists { ACGTH)
«  The Oceupational Salcty and Health Administration {OSHA)
= The National Institute of Occupational Safety and 11calth {NIOSII)
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Exposurc limits, Threshold Limit Value {11.V) for Carbon Monoxide in an industrial
selting:

s 35 PPM Time Weighed Average (TWA -10 Hry NIOSTI
&« 50 PPM Time Welghed Average (TWA -8 ey OSHA
+ 200 PPM Ceiling Limit, NIOSH

{OSHA, 29 CFR 19101000, Table £-1, C-12)
The above limits are considered industrial workplace puidelines, and arc
considercd cxtreme upper limits (o be applicd to work areas whore occupants are
cxpecting to receive some exposurc to CO fames, The limits are also intended lor
workplaces where the airborne concentrations arc monitored and controlled to
prevent unsafe condibions.

The US EFA National Air Quality Standards

+ 9 PPM as a limit for an 8-hour average
» 35 PPM as a limil for a 1-hour average

(EP'A, 40 CFR 50.8, CY)

'The ahove guidelines are intended to prolect the general public.

The World Health Organization {(YWWHO)

= List concentrations greater than 3 PPM for more than onc {1} hour as a concern.
We collected data wilizing TSI Q-Trak data loggers, Model 8551 {Senal #30253),

with a4 CO sensor in muliiple areas over a four (4) week period. The sensor was
calibrated at the beginning of the sludy and validated at the cnd.
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3.3  Building Temperature and Humidity Uesting

Results: Temperatures and Relative Humidity levels i general would meet ASHRAFE
thermal comlort overall euidelines. Of concern in many of the thermat trend logs is the
drifting of temperatures with time over the course of a day, and the inconsistencies of
temperatures in different locations.

Ses Appendix DS (hrough D10 for graphs of the temperature and humidity conditions
monitored in the spaces, inside air handlers, and outdoors. See Scction 4.4 for discussion
and recommendalions cencerning thermal comfort conditions.

Testing: Space air temperatures and humidity were momitored in the sciected locations
within the oceupicd arca in the vicinity of the occupant’s desk arca, wilhin somc air
handlers and outdeors. “The thermometer and humidity sensor in the TSI Model 8551
LAQ monilor {Serial #30253) was uscd to measure the space dry bulb temperaturcs and
relutive humidity values. We also used calibrated Onset Inslruments Hobo data loggers.

ASHRAE (American Socicty of |leating, Refmgeration, and Air-conditiomng Engincers)
provides guidelines for thermal comlort in office environments. The recommended
temperature and relative humidity ranges are based on the type of activities typically
peeformed within the environment. These guidelines are a subset ol the acceptable
temperature and humidity conditions for human occupancy, as presented in ASHRAL
Standard 55-1992 “Thermal Enyvironmental Conditions for Hluman Oceupancy™. The
ASHRAE recommended temperatures and humidity of office and classroom spaces are
provided in Chapler 3 of the ASIIRAE 2003 “HVAC Applications™ and are summarized
in Table | “General Design Crleria”. ASHRAL recommenids lemperatures in the range
of 70 to 74°F based upon a humidity range of 20 (o 30% in winter scasons, und 74 to 78°F
bascd upon a humidity range of 40 to 30% dunng the summer season.

As with most olfice {acilitics, this building has no humidificrs and mgh ventilation ratcs,
thercfore, low relative humidity (less than 20%) in the winter months could be expected
during cold weather. Also, there arc no enthalpy energy recovery devices in the
ventilation system of the facility, thus no moisture in the exhauost ar s captured to
minimize dryness during cokl weather.  Additionally, high humidity can be expected
during ¢amp weather (i.c., the indoor dew point will track closely with the outdoor dew
point, unicss the air conditioning coils are actively cooling with chilled water in the range
of 44717).

During our study, we also used HOBO data lopgers to momtor temperature and humiclity
in represcntative air handlers and af supply diffusers.
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34 [nhaleable Particle Concentrations in Boildings

Results: It is unlikely that the levels of airborne respirable particulate we recorded are
posing any significant health exposure (as nuisance dust) o the majority of occupanls in
this building. Scc Appendix )3 for trend graphs. Further discussion pertaining to the
particle data collecled can be found in Section 4.11.

Testing: A calibrated, real-ime Dusirak [nhaleable Particle Monilor Model #8320, Senal
#22564 was employed w eollect airborne Inhaleable particle size (PM-10) data for the
period of our sitc work. "The particle counter was sct in a ooisc reduction box, with a
sampling tuhe exlended out ol the box in the occupied zone, and an air circulation lan
lacated within the box. The particle counter used in this sample senies counts the total
number of particles in the air stream passed through the counting chamber that are
smaller than 10 {microns) in acrodynamic diameter.

We do not use this deviee to assess OS1IA limits for dusts in offices. 1t 1s used to look
for patierns in particle levels, 1o compare levels over a period of time. Periods wth
clevated levels over background indeor particle counts Lypically arc indicative of
occupanl activity within the rooms. Spikes of extreme clevation above background
indoor particte counls typically suggests that housckeeping or other activities are re-
suspending setiled matcrials from the floors or other honzontal surfaces.

[ncreases in particle counts during occupicd times when people are moving about can
most often be attributed to activilies in the space, or in rare cases, possible entrainment off
combustion related fumes. To some degree, the quantities of particulate indicated by the
particle counler that cannot be attributed 1o ambient air conditions, or local sources of
combustion (from cigaretle smoke, fosstl {ucl combustion, ek.), may be an indication of
larpe reservoirs of seitled particulate matter that might be removed from increased and
more effective ¢leaning efforts of the honzoental surfaces.

lior comparison purposcs, typical inhaleable sized particle concentralions in schools not
found 1o have LAQ complainis associated with dusty conditions are in the range of 50
micrograms per cubic meter or less. Offices are often much cleaner. [His important to
note that this cquipment does not indicale the composition of recorded particle
concentrations. In some cases, a small concentration of a particular known contaminart
may result in reports of poor LAQ and occupant-relaled symptoms. "Uhe identification of
these particles cannot be established by ihe particle counter, and would need to be
identified by other means, including observation, occupanl intcrvicws Tegarding activities
that oceur within the space, or unusual odor cecurrence with lab analysis of samples.
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as Airborne Vold Sampling

Results; Airbornc testing on three occasions detailed in Scetion 4.1.3 of this report
indicate that indoar testing always indicates that low levels of common Lypes of outdoor
mold were identilicd. Levels indoors were always lower than levels outdoors and similar

m type.

Testing: There are cssentially no natianally accepted standards for aitborne motld levels
inside {acilitics. All current guidelines dircet that the data be viewed with regard to
respective indoor and outdoor levels, type of molds, time of year, and observed conditions
at the time of sampling. 'THS persomme! conducted sporc trap sampling [or airborme moid
spores during repealed 10 minute intervals on three (3) occasions. Discussion of airborne
mold data is found in Section 4.1.3 [aboratory Results, found in Appendices C1 and C2.

3.0 L.ascr Particle Counting

Resnlts: Extensive laser parlicle counting was conducted near continuously over a lour
{4} week period. In eencral, levels inside the huilding remained low duning occupicd
periods. Based on the data collected, and the lack of any Carbon Monoxide being
indicated within the lacility, there is no reuson Lo suspecl combustion particles 1o be
significantly impacting the facility on a routine basis. The graphed results of the particle
data are presented in Appendix D4, Discussion i1s found in Scetion 4.11 of this report.

Testing: Calibrated, real-time particle counters (Climet model CT-4100) were employed
to collect airhome particulate concentrations within selected vecupied spaces over the
moniloring period. The particle counters were set in the sclected spaces to cstablish peak
particle loading and the lime ol day of peak cccurrences. Ome unit was run indoors lor
approximalely four (4) weeks in various locations, A second unit was sel-up sampling
the outdoor air for an additional period of sampling.

‘Uhe data collected by the counters are presented in two sizc [ractions, 1) particles larger
than 0.5 microns (0.5} and 2) larger than 5.0 microns (5.0p). The respirable size
fraction is the 0.5p count minns the 5.0p count. These particles arc small enough te pass
uminhibited through our respiratory system filters {mucus membranes), and arc then
available for deposition within the depths of the lungs.

The increased nuniber of airbome particles larger than 0.5y (micron} during occumed
times can be aliributed to activitics in the space, such as the introduction of combustion
particles from cigarette smoke, or from the migration of similar combustion particles
{from anolher Jocation, such as cxhaust from auto and bus engines. It is our expericnee
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that typical particle concentrations in buildings not lound to have LAQ complaints
associaled wilh dusty condilions arc in the range of 30,000 to 60,000 particles per cubic
foor larger than (L5p. [t is important to nole that the parhicle counter does not delermine
the composition of recorded particle concentration. ' We have found that 1n somg cascs a
smail concentration of some known contaminants may rcsult in reports of poor [AQ and
oceupant related symploms. The identification of these particles cannol be established by
this device, and will need to be determined by olher means including abservation,
sampling, and occupant imleTvicws.

As part of our scope of work, we also collected particle data vsing a TSI Dust Trak model
8520 (deseribed in Scetion 3.4). This device measures the number ol particles smaller
than 10 microns and converts this counl into a concentration in micrograms per cubic
meler {[.lgfm3}, hascd on data [rom standard dust size and weight distributions. The
instrument was calibrated pror (o imtiating the recording.

3.7 Fine Particles as an Indicator of Combustion

Results: As noted above in Scction 3.6, extensive laser parlicle counting, was conducted
ncar continuously over a four (4) week period inside the lacility, and for one week nside
and outside the fucility. Tn gencral, levels inside the building remamed low during,
occupicd periods. Based on the data collecied, and the lack ol any Carbon Monoxle
being indicated within the facility, there is no rcason to suspect combustion particles to be
sigmi flcantly impacting the lacility on a routine basis. The graphed results of the particle
data arc preseoted in Appendix 1), Discussion 15 found in Scetion 4.11 of this report.

Testing: A calibrated, real-ime lascr particle counter, as would normally be used
in clean room monitoring, was used to detecl the level o70.5 micron and larger
particles inside the building (as deseribed above in Sectien 3.4), and al the air
intake during the end of our menitoring dates November 12" through November
18™. The particle counter was sel-up to sample, located just outside the air intake
fillers om the air handling unit located within the penthouse. The parlicle counter
uscd in this sample scrics counts the total number ol particles in the airstream
passed through the counting chamber thal arc larger than 0.5 microns in
aeradynamic diameter. High line particle counts measured by this device
typically supgests that combustion emissions are impacting the unit.

Sce the cnd ol Appendix D4 far trend graphs. Discussion is found in Scction 4.11 of this
rcpott.
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38 PM-2.5 Particles, Gravimetric and Elemental Analysis

Results: Levels of respirable particles were in gencral, lower indoors than outdoors, or
nearly the same during the daytime periods or nightlime unoccupied penods. Results of
the clemental analysis of the collected particles indicate somewhat diflcrent composilions
of the indoor parlicles vs. the outdoor enes for some elements. ‘There are no health
implications for this small data set. All levels of all matcerials idenlilicd are cxtremely
low. It is unknown what materials used within the Facilily (such as photo duplicating)
would influcnee the minor differences between the indeor and outdoor clements. Resulls
ol this analysis are reporied in Appendix D2, PM-2.5 [Lab Data. Discussion is located in
Section 4.1§.1.

Testing: TS conducted an evaluation and sampling of airborne respirable PM-2.5 dusts,
utilizing Impactor sizc scparation technology that was originally pionecred at Harvard
School of Public Ilealth for sampling very low levels of indoor particles. We conducied
particle sampling and clemental analysis on lwo days during occupied and unoccupicd
times, in order to determine the elemental makenp of the particics.

We asscssed the levels ef materials during 4 6 1o 8 hour sampling peried at a flow rale of
20 liters per minute through Teilon filters. Filters were submitted for elemental analysis
of 48 efements, via X-ray techniques (XRF), through the scrvices of Chester LabNet,
located in Tigard, Oregon, These samples were collected on two occasions, October 19,
2008 and January 26, 2005, during normal daytime hours with the HVAC on, and during
evening hours with the [1VAC system off. Results of this analysis arc reported in
Appendix D2, PM-2.5 Tab Data. Discassion is located in Scetion 4.11.1.

39  Occupant Interviews

Results: As can be scen [rom the summary table in Section 4.13, the respondents who
came lorward during interviews are distributed Gairly uniformly throughout the vertical
profile of the building. Temperature control concerns as well as health concerns werce

frequently verbalized by most participants.

Testing: As a result of initial mectings with various departmental representalives from
the building and union rcpresentatives, it was decided that TBS should allow for an
intervicwing time period where anyone could come forward and provide us with
information regarding their occupancy of the building. A sample interview lorm is
attached below. Non-confidential results are summarized in Section 4.13 of this reporl.
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CONFIDFNTIAL [AQ INTERYILW FORM  INTERVIEWER:  DATE: TIMIE:

In response to coneerns dhoul the quality of indoor giv and comfarnt pravided, we are collecting informatinn on
individnal expenicnces to beter understand conditions in this building vnder our review,

1H e

1} #loor and Grid Location ' - L Ame 't

- _ Dwpariment 't
Flowre Letter MNumber
2] We understand that you are here hecause yon have corrent health or comfort concems aboit the quality
of indeor air currently provided in rhis building that yon associate with being, in this huilding?
Health ™ ¥ /N, Comfort ™ ¥ /N, Other ™
Ifeomfort, mo kot ™ ¥/ N . wocold T¥Y /N, too humid T Y /N, too ry M ¥
When? Time of day ™ am pm, Time of year Summacr, Fall, Winter, Spring
3) Clan you list the body area impacted by any symploms or discomforts thal you associate with being i this
building: Ipper respiratery (pose, throal, sinus) ¥ N, Lower respiratory (chest lghiness, bronchilis, )
Ty N [oritation of the eyes ™Y 7 N, Imitation of the skin, > Y/ N,
Lo you wear contact lenses? * ¥/ N
{ Hhermone details: 2

4 When do these symptoms veear? ¥ am pm. When did they start? ™

) Do they po away after keaving the building? ™ ¥ / N, Llow long after, ©  hours

61 Mo you associate Lhe onsel of these symploms with any cvent in the building, any location in the building,
or a chang in the scasonfweather? *

7) How long bave you been experiencing these symploms, ™ woecks ¢ months ¢ years

How long have you worked here ™ months / years

Has your localion in the building changed over time? ™ Where did you work in the building
betore ! foor and prid location - - | some . departneol

&) liave you reported sny symploms to a physician? ** ¥ / N, Tf so, what was their responsc? #

9 Do you have any allergies that you arc aware of? ** ¥ / N | Details: ™ |

1) Can you bricfly describe your work activities? '™
What percent of your time involves paper handling ™ #h
Video Display Terminal Cathode Ray Tube Eiguid Crystal Thisplay
11 Dy you wse 4 video display sereen {VTIT) My CRI'" Y i NorLcD " ¥/ M,
It 200 for hew many hours a day? 1o _yorapercent ol your e e %

12) Do you have any obscrvations or comments about building conditions that might be relevant or nuight
help cxaplain your symptoms? 4

Thuank you.
[YWH revised 10E25-05 Cupyright TBS 2005
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3.10  Settled Dust Sampling

Results: Elevawed levels that would cause concerns [or poteniial danly cxposures to
allergens, mold, or fiberglass during routine activilies within the facility were not found.
Remediation of long time accumulated sctiled dusts are recommendexl as a precaution in
this facility, given the histone symptomology of the occupants. Discussicn of the data in
this report, and the location ol the laboratory data in the appendix s kecated as noted
below, under cach category of evaluation.

Testing: TBS conducted three types of scttled dust analysis ip order to attempt to
quanii fy any potential for alleryen exposure, mold exposure, or possible fiberglass
gaposure [rom scitled dusts. The studics are identified as follows:

1.

Zisigomeyroy 12-22-(KBwalcic

Seitled Dust Evaluation for Allergens: Vacuum dust samples were
collecled using samplers supplicd by DACI Reference [ab at John Hopkins
University School of Medicine, Four (4) vacuum samples were collected (in
ane workstaliony and submitted (or analysis. Results are localed in Appendix
(il, DACI Lab Allergen Report, and dated November 28, 2005. Discussion of
resulis 15 located im Section 4.10.

. Settled Dnst Evaluation for Molds: In addition to the lour DACI lab vacuum

dust samples collected for mold cullunng, we otfained scven {7} tape samples
[or microscopic analysis taken from arcas on the 15" 17 18" and 19" floors,
where interviewees had complained of visible dust within their work areas or
behind their computers. The lape samples were conveyed to EMLabs lor
analysis, and the data is contained in Appendix G2, EMLabs Report #185879,
dated November 16, 2005, Discussion of results is located in Section 4.10.

. Seitled Dust Evaluation for Microscopy Analysis of Materials and

Fiberglass: To turthcr understand the composition of the sellled dusts within
the facility, thirteen (13) micro-vacuum dust samples were collected for
analysis by Polarizcd Light Microscopy, by the Scvem ‘L'rent [abs n Billerica,
MA. Five (3) samples were taken from & workstation localed on the 10" floor
where the allergen samples were collected, and scven (7) were cellected from
arcas ot the 157, 17", 18" and 19™ floors, where interviewees had comptained
of visible dust within their work areas or behind their computers. One sample
was luken [rom an air (ilter, which had recenily been reraoved from a perimeter
fan powered VAY box after a normal year in use. The samples were conveyed
to Severn Trenl Billerica Tabs for analysis, and the data {including photos) is
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contained in Appendix (i3, Severn Trent Billenica Report #230758, dated
November 2, 2005, Discussion of results is located in Scction 4. 10,

3.11  Poilutant Pathway Diagnostics

Results; tracer gas testing revealed gross migration of air from mgh-usc photo-
processing arcas o upper Toors. Resulls arc contained in Appendix €3. (Yscussien is1n
Section 4.2, Corrective action recommendations have also been made m this report.

Testing: Pollutant pathway diagnostic lesting and cvaluation is typically accomplished in
two phases. Phase cne involves the introduchon of an inert tracer gas into a location, and
testing for that unique gas to find out where it moves to and how fast. This diagnestic
procedurs was conducted on November 11, 2003, with releases m three (3} suspect
locations within the factlity, W find out where high volume printing and copying
cmissions would be cxpected to migrate to from their generation poinl. Once tracer gas
Lesling reveals Lhe locations thal the tracer gas moves o, very detailed pressure testing
{mapping) and data lopping, as nceded, ean be undertaken to determine the predommnant
pathways for the pollutant migration, Conductimg this level ol evaluation and testing is
currgntly beyond this scope and is likely unwarranted it our recommendations for
corrective action are followed.

312 Moisture Inirusion Diagnostics

Results: nfrared Thermography indicaled forly-cight (48) suspect sites of limited
moistire intrusion aiter a wind driven rain event. DPW moisture meter readings
confirmed the majority of these sites were damp or wel. Resulls arc contained in the
report localed in Appendix F1. Discussion is included in Scetion 4.7 of this report,

"Festing: When current wetting in wall or voof assemblies is suspected, powerful infrared
cumeras can be used o look for palierns ol lemperature change created by cvaporating
moisture or changes in canductive temperatires driven by moisture. Infrared dizgnostic
Lechmigues were used m this facility after sigmficanl rain events 1o allempt to locate any
current wind driven rainwater intrusion in the exterior wall envelope. Work was
cenducted on Octeber 10, 2005 by a certified infrared operalor contracted by TBS.

3.13  Review of Possible Empact of Steam Plant Emissions
Results: In order 1o better understand the possible tmpact ol the steam plant stack ptume

on the building, we obtained the wind data from our month of monitoring, and developed
a wind rose for the month. Rased on the wind rose data and line pariicle data recorded at
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25 Sigourncy Street by TBS, it is unlikely that the steam plant stack plume impacts the
facility as any Lype ol a rouline event. Results arc reported in Scction 4.13 of this report.
Further investigation of this issuc 15 currently beyond our scope.

LEvaluation: To lurther investigale this possibility, contact was madc with John Drennan
(B00-293-1990) acting Steam Plant Manager, (o polenhally review any stack dispersion
modcling cllorts that might be available. The responsc we received however was that due
to many changes in owncership for this faeilily, he might not be able Lo readily tocate any
documentation wilth respect Lo (his issue. Ele sugpested that it might be casicr (o track
down any studies by contacting the DEP. To pursue this issue further, 1MPW personnel
then ident fied a contact number of 860-424-3038, {or the Department ol Compliance and
lield Operaticns. Pursuing this effort is beyond our current scope.

ln order to cvaluate our own collected data, the wind speed and direction data we

oblamedl from the awport was plotted and placed on & local map of the area. Results are
reported in Scetion 4.13 el this report,

Further investigation of this 1ssue s currently bevond our scope.
3.14 Current Medical/Health Record Review

Results: Mcdical Records and Diagnoshic procedures were reviewed as requested.
Results are reported in Section 4.14.

Scope: Mcdical records were requested from the University of Connecticut and Dr.
Sanulh, professionals that occupants have been known 1o visit, Malenals were reviewed
tor objective chinical diagnosis, Resuits are reported in Scction 4,14,
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4.0 OBSERVATIONS AND CORRECTIVE ACTION RECOMMENDATIONS

4.1 Air Handler/Duect Observations, Results and Recommendations

Mcmbers of the TBS tcam conducted ehservations ol all of the air handling units serving
the facthity on October 10, 2005, shortly after our contract was appreved. As desenibed
previously in reports prepared by EH&E for NTOSH Report #11767, dated May 5, 2004,
and again Report 11767, dated February 2, 2005, we observed thal the building
contmues to be served by multiple air handlers located on cach floor of the facility. Two
nnits on cach floor arc sct-up to scrve a primanly North or South exposure, although each
Air Handhng Unit (AHU) delivers conditioned air to a continuous supply air duet loop
that i1s common 1o both unils, for emergency backup.

TBS observations of the current HVAC discharge tcmpcerature control logic suggpest that
separate discharge temperature scipoints arc nol determined on a Norlh and South basis,
but appear to be averaged. 115 cur understanding that this TBS obscryation is not in
accordance with the current sequence of operation, and therefore should be carefully
revicwed to determine exactly how the contrels arc currently working Lo set discharge
lemperatures in the North and South zone of each floor. There arc two cutdoor air supply
fans at the rool lovel that feed raw {unconditioned) cutkdoor wr o each @it handler on each
floor. A computer controlled system to control foor pressurcs with respeet to the
outdoors and to monitor Carbon Dioxide has heen added as part of the building
improvements since 2004, Separate ganged exhanst [ans scrve the restrooms, a building
rchel syslem, and smoke exhaust syslems.,

4.1.1 Air Handler Observations

Without cxecption, the air lilter scetions appeared in excellent congilion with hospital-
vrade (MERY 20}, multi-pleat air filters as has been reported by othors in the past. These
filices were added Lo improve the indoor air quality wilhin the facility.

Our observations of the fan housing {downstream of the air filter, heating coils, and
cooling coils) revealed a situation very dilferent than what had been deseribed m previous
reports. Specifically, on October 10, 2005, THS observed visnal signs of suspect
microbial amplilication (growth) on the dark [iherglass scoustical liner m the fan
housmgs, in all but one of the air-handling units that serve the facility.

Representative tape samples of six (G) of the visually suspeet arcas were sent to EMIabs
(Environmental Microbiclogy Laboralory) for microscopy analysis. All six {6) tape

samples (from six different units) sent for microscopy analysis at EMLahs revealed mold
erowth with the predominant erganisms, al the ime being Cladosponium and Penicillivm

2 Ssigorncyroy 13 22 (5wal dor , 33
:'I LHSTE

Juroee | O TURMNLER DUILBEING SUITENCLE. LILD.

Cupyright 2005



speeics. {Sec Appendix Al, EMLab Repert D4 179074, dated October 13, 2005, for
data.)

Results: Bascd on the visual signs in all of the air handlers, it is reasenable te cenclude
that there is mold growth in all air bandiers downsiream of the hospital-grade air liliers,
This sitnation warrants the removal of all acoushical liners showing signs of mold growth
under negative air containment conditions. Also indicated, is dehumichlicahion ol the
incoming outdoor air to prevent future elevated humidily conditions in these locations
[rom promoting mold growth o reoecur. It 18 unknown whether the current observed
mold growth in the air handlers or shart section of supply ducts 15 a recent occurrence,
and wc know of no way to determmne Lhe age of the erganisms that are growmg. Tiis
possible thal the growth in the air handlers on the acoustical liner and in the liner within
the initial scetions of the supply ducts is recent (dunng the past cooling season), and that
it has accurred since the 2004 evaluations. [1 is also possible that 11 15 the resull ol
increased ouidoor air supply to improve pressure control within the facility. Corrective
action reconmumendations are made below.

4.1.2 Duci Ohservations

(iiven the visually suspect observations made in the air handlers, access was gained via
contracling with Cochrance Ventilation (a professional Inspection/Duet Cleaning 1irm) to
the duet liner downsiream on 6 floors (12 units) on October 12, 2005, Access doors were
installed on Aoors £6, £10, #12, #17, #18, and #19. Duct camera mspeclions werc
conducted and photos 1aken. T'wenly-five (25) tape and bulk samples were taken frem
suspect duct liners and submiticd to EMLabs [or microscopy analysis.

(Sce Appendix 131 for Cochrane Ventilation Report #8473, dated October 12, 2005, with
photos, and Appendix B2, EMLabs Report I3 179909, dated Oclober 18, 2005.)
Additional samples of outdoor air intake shalls were taken by T3S and submatled on
November 11, 2005, along with scttled dust samples. The results are comained in
Appendix B3 EMLabs Report 114 185879, dated November 16, 2005, (See IS photos
18, 7O, #10, #13, #14, #15, H16, #18, #19, 20, #21,#22, 1123, #24, 425, #26, #27, #34,
#35, and #36 in Appendix B3).

Results: Ductwork. Results ol the duet camera inspections revealed that most supply
duets arc in a reasonably good state of repair, but also that there were some leose and
deterioraling fiberglass acoustical liners in sormc of the supply ducts. Laboratory analysis
of representative bulk samples confirmed mold growth on all suspeet perous Imer
samples submilted belween the cooling coil arcas and in the shert section of duct, up to
the perlorated sheet metal of the double-wall, sound atlenualion sections on the twelve
{12) units evaluated. This s approximatcly the [irst thirty (30) feel of supply ductwork at
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i1s larpest cross sectton, jusl downstrearn of the sopply fan housing. Corrective achion
recomnrendations are madc below.,

Some dirt build-up was obscrved in most of the unlined sections of supply duct, as well
with the quantity of dirt decreasing away from the air handler. Some dirt was observed to
be darker in celer, possibly indicating moisture or condensation in the ducls. Cleamng ol
the main supply duct trunks is warranted.

Results: Fan Powered YAV Boxes. Twelve (12) representative fan powered VAY unils
at the end of each duet run were also cvaluated. Few VAV fan powered bexces showed
any visual gigns of mold growth, Only one fan powered VAV box was found wath
confirmed mimmal mold growth. All VAV boxcs in the entire syslem are reporicd to
have fiberboard “ductboard” construction downstlreamn ol all VAV boxces, (as designed}
with yellow binder fiberglass which is very commonly uscd for this type of application.
Also, some fan powered VAV boxes had filters that bad fallen away from their intended
focation in the airstream.

Note: See sample Moor plan in Appendix BS with color coding and gnd lines, identifying
representative arcas of ductwork wilh acoustical iner and ductboard.

Results: Qutdoor Air Fans. Outdoor air supply ducts at the penthouse level on the 20™
floor revealed scvercly damaged and disintegralimy fiberglass liner at the top of the shaft,
just past the fan (See photos #1-47 in Appendix B3). However, laboratory analysis
confirmed thal no mold growth was observed in (s area. Tt does nol appear that there 15
acoustical liner in the shafls lower than the 20™ (loor Ievel. Inspection of the shafis is
beyond our scape.

4.1.3 Airborne Mold Assessmenl

Given the observations of mold growth witnn the wir handlers and limited arcas of the
supply ducts, ‘T3S has conducted muoltipic meld spore trap evaluations in hmited
locations w determine if there is any evidence of aithome maold being relcased from the
supply ducts and showing up in the air inside the facility. On three occasions, multiple
10-minute spore trap samples had been collectex] in several areas o determine airborne
concenirations as an indicator of mold sporc relcase [rom the observed growth, or
potential exacerbated health risk from this source. The three (3) lesting perieds are
described in the following sechions.

4.1.3.1  TIVAC Start-up Airborne Mold Assessment #1
Our first airborme mold BVAC asscssment was on Ocloher 18, 2005, as a likely suspoct
worsl-casc seenario. The purpose of this aitbomce testing was to determine 16 there was
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any change in aithome spare concentralion in the occupied space, when the air handlers
started-up in the moming afier an evening off. Airborne testing was conducted on floors
#10, #17, #18, and outdoors. A total of twenty-eight {28} samples were collected, three
{3) owtdoors, and twenty-five (25) indoors during a typical early moming start-np. Data is
located in Appendix C1, EMLab Report 10 180003, dated October 21, 2005,

Results: Airhorne spore levels m all indoor locations remained very low betore, during,
and alter start-up. Levels of Cladosporium and Penicillium species remained extremely
low indoors in all samples, Outdoor mold levels remained very clevated, approximately
L 50 times higher omdoors than indoors {normal for October in the Connecticul chimalte),
while indoor lcvels were extremely low,

From this data sct, we concluded that mold spores were not being released mio the wr
stream from the acoushical liner dunng morming start-up activity, and that eccupancy of
the [actlity under the measured conditions provided shelter from the elevated levels of
outdoor molds occurring at the time of measurement.

4.1.3.2 Rouline Operation Airborne HVAC Moid Assessments #2 & #3

Qur second aithorne assessment of mold was conducted on November 16™ and it was
repeated a third time on November 18, 2005, The purpose of these mithome tests was to
further determine if there was any change 1n wirbome spore concentration in the occupied
space aller a short penod ol damp, humid weather had occurred, which might be more
representative of summer conditions. Samplhing was conducted on Novernber 16, 2005 in
the afiernoon when the HV AC systems were on, and in the evening when the systems
woere ofl. The sampling was repeated on November 18" with the HVAC systems on.
Ajrbome lesting was conducted on lNoors #6, $10, #12, #16, £17, #18, and outdoors
during this iwo day time period. A total of thirty-four (34) spore trap samples were
collected, four (4) outdoors, and forty-lwo {42) indoors dunng this sampling period. Data
15 jocaled in Appendix C2, EMLab Reports 100 187040 and #187468, dated November
22™ and November 23, 2005.

Results: Again, airhome lovels in all indoor locations remained very low dunng the
testing period. Outdoor levels remained elevated, approximalely 10 times higher
ouldoors than indoors, {normal lor November in a Connecticut climate), while indoor
levels were low. Compared to other aithome data we have collected in this lacility, in
this data set there 1s 2 very shight increasc in Penicillivm and Cladosporium-type species
indoers after humid weather has occurred. However, the levels are still cssentialiy the
same or lower than culdoors, and do not reveal an increase in exposure nkloors over
outdoor levcls.

osipratweyiey | 2-F2-05vwal do: la
L1LENEID

GRULF | TURSER RBUTTLEBMING RCOTEFNCE. 1LC.

Copyrighs 2005



From all three airhome dala scts, we concludexd that mold spores were not likely being
released into the air stream, and thal occupancy of the facility under the measured
conditions typically provided shelter from the elevated levels of ouldoor molds occurring
at the time of measurement. 'We do not know il release of spores may ocgur duriny heavy

perods of clevated humidity.

Recommendation #1: Abate Mold Growth Located on Porous Liner in all
Air Handlers, and Shovt Sections of Air Handler Supply Ducts up to the
Noise Attcnuating Section. Analysis of duct liner revealed meld growth from
the cooling coils downstream o the sonnd attenualing scetions (with perforated
duct), that start al the Hre rated wall of the air handler room. These rmatcrials are
located downstream of the hospital-grade filters that are capable of captunng
materials that could be released from mold growlh activity. T'o elmmmalce the
possible source of cxposure to microbial activity eriginating mdoors, all the
porous liner from the coolimg coils up to the sound attenuating (perforated duct)
seetions should be removed under conditions ol professional negative air
containment, and the units and ductwork externally msulaled before the onset of
the 2006 cooling seuson. All remaining fan powercd perimeter VAV boxes
should be inspecied and bulk samples submitted for mold anatysis.

Recommendation #2: Remove Deteriorating Fiberglass Liner and all Duct
Board in Air Supplies. Duct camera inspections have revealed all known
acoustical fiberplass liner close to supply fans (e be in various states of mmor
deterioration, and most lincr to cantain some mold growth. We have
recommentded ils removal above. During this abatement period, the short sechons
of severely damaged liner just downstream of the cutdoor air supply fans in the
penthouse on the 20™ floor should also be abated.

The ductbeard that lorms the downsiream scetion of the VAV boxes should
evenlually be removed, along with the perimeter lan powcred VAV boxes, when
they arc remeved. Tt wonld be advisable to provide heat 1o the pennicter with a
V AV box with a heating coi! and supplemental hydronic radiation, preferably
located below the glass. Reduction in glazing arca or improved insulation could
alter the amount of heat needed. Determination of a corrective design 1s beyond
Our SCopc.
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4.2 Photocopicr/Printer and Computer Room Tracer Gas Study Results,
Observations and Recommendations
There are len (10) high-speed photocopicrfprinters located within the buitding, eight of
which arc not maintained in areas that are under 1solation, or any type of elleclive
cxhaust. Jour are located within the DSS mail/duplication room on the 8" floor, three
within the 9™ {loor DSS computer room, two located (with dedicated room exhanst) in
the DRS old offset printing room on the 16™ floor, and onc within the DRS computer
room on the 16™ floor.

Three of the four unils located in the mail/duplicating room have dedicated machine
exhausts instalied, however they mercly dump exhaust directly (o the retum air plenum.
(Sce photos #3 and #4, Appendix G4.) Volaule organic emissions release from melting
toner and bond w paper representing a possible significant VOC source localed within the
building thar is distributed throughoui many areas. Tt is our imiled understanding that the
machines used by DRS oflen utilizc high metallic content toners and stronger bonding
agenls Lo lacilitate the automated reading of checks in banks.

I3y simpte observation, the cight machines as installed likely do not meet the ASHRAE
Standard 62 recommended practices for HY AC design m printing and duplication arcas.
These guidelines specily a tmnimum ol three (3) air changes per hour (outdeor ar} with
positive cxhaust and pressure control to prevent dissemination of malcerials. As we
pnderstand the current HVAC system ol the building, ihe building as a whole receives a
maximum of one {1) air change per hour (inostly evenly distnbuled o each Noor). The
only arca with positive exhaust capacity is the old oflset prinling room. A detailed
cngineering analysis 1s heyoad our scope. We have conducted a detailed (racer gas study
1o determine where the emissions would curently move o, which is explained in the
following section. ‘The current air exchange ratc was also confirmed by our tracer tesling,

Review of NIOSH Data For VOC?’s: Reviewtng the results of VOC testing invelving
SUMMA canisters in accordance with protocols specified in EPA Method TO-14 from
Table 2.4 of the EH&L Report #11767 of I'ebruary 2, 20035, 1s suggestive ol possible
clevated VOC levels compared ta other office environments. (It should be kept m nind
that these very low lovels of VOU s do not come anywhere close Lo approaching health
bascd limitations, so the significance of the levels found is not understood.} Specifically,
the results for Acetonc had a maximum valuc of 140 pg/m’ in this building, as compared
with a maximum fron1 the EPA B.AS.E._study ol'only 92 gg/m’. The maximum results
for Acetonitrile were 180 pg/m’ in this bnilding, as compared with nonc reported in the
EPA B.AS.L study. The maximum reporled value for Ethanol was 210 ug/m’ in this
building, as compared with a maximum from the EPA BASE stwdy ol only 108 p,gfml' .
Fur comparison purpases, the health based limitation {or the compounds are acetomirile,
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ACGLI 20 ppm Lwa, osha 40 ppm twa, for acetone osha -1000 ppm twa, ACGTH -500
ppm lwa.

Possiblc VOU Sources: VOUC's could be cormng from a numbcer of sources that include:

1. Sources of mold in the (iberglass lining of the supply air ductwork.

2. Sources of mold in the fiberplass lining of the fan chambers on most of Lhe floors.

3. Possible sources of mold in the perimeter wall cavities behind the drywall that
communicate with the plenum above the suspended ceiling.

4. Emissions from the duplication activities on the 8" and 9™ floors that are not
capturced and removed.

5. Proximity of the building to intersiate Roule 84.
G. llaving a parking parage at the base of lhe bulding.
7. Proximity of the building (o a Steam Plant stack and cooling lowers.

Further Tesling Approved: As a means to furlher understand the distribulion of
Vs (rom high valume printing and photocopy machines tocated within this
facility, (as a likely source), we proposed and received authorization ta conduct &
tracer gas sludy related to the rooms where printing and duplicating is currently
processed. Resulls are reported in Scetion 4.2.1,

Additionally, TBS was questioncd if it would be valuable to test for VOC’s from the
duplicating processes. At present, we do not know which component of copier/pnnter
loner or cmissions would be important 10 test. Qualitative analysis makes sensc from a
scicntific perspective il 1) criteria levels are known, 2) the active causal agent 15
idemificd, 3) deteetion {imits are clear, and 4) sampling strategies exist. Scparatcly,
sampling may serve (o seek an ¢xplanation, but must follow lraditional rules of scientilic
work, with carclu} definition of goals, study design, and techniques. Tn addition, failure
to identify pertinent results generally reflects selection of meorreet clements, rather than a
“negative” study. Thus, in general, il is our opinion that funds are better expended on
remediation of the HIVAC systems, which do not meet current ASHRAE Std. 62
guidelines lor the current use. Vesling for VO(Cs is not recommended and beyond our

scopc.
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4.2.1 Tracer Gas Testing

Te better understand where the emissions would disscminate from the plenum space in
the rooms without dedicaied cxhaust discharging to the outdoors, we conducted a detailed
limiled tracer gas study for one day that involved tracer releascs at three (3) different
locations. The purpose of this study was to assess whether any pathways exisled [rom
these source locations o other cecupied locations in the bulding, This study was to
answer the question of where the printer VOUC cmissions would migrate to and how [ast.
Far the tests, a lracer gas was relcased within the return air plenum where the cxhaust
from these machincs is discharged on the 8, 9™ and 16" lloors. Testing was conducted
by TBS on November 11, 2005 {a state holiday with the 11V AC sysiems allered to run
under normal weekly operational settings).

Results: The tracer testing confirmed the preatest petential cxposures (o known trritants
from the four machines located within the mail/duplicating room arca on floor #8, and the
machines in the compuier room on floor 49, however the potential cxposures are not on
the (loors the machines are located on, but in the core areas on the floors above,
specifically the Elevator Lobbies and Zipper areas on Moors #17, #18, and #19. That i1s,
the tracer gas released in the pienum very quickly showed up on upper floors at high
concentrailons, conimming rapid migration of the matenal.

{Sce fipures #1 and #2, in the detailed Tracer Gas Report conducted by TBS Appendix
C3, I'BS Tracer (as Report, dated November 11, 2005.) The term irvitants is used lo
deseribe levels of contaminants well below classic enforceable health based exposure
limits, at levels that may posc a mucous membrane and lower respiratory irritation o
some sensitized individuals. For more mformation on low-level VOU imitanon cllects
see Appendix C4, LBNI. Report #5157, dated October 16, 2002

The computer rooms located on the 8™ and 16" floors are somewhat uniquc in that they
have a high oulput printing/photocopier located within them, as well as specialty
computer systems. The copymg/pnnting machines located in the computer rooms arc
very similar to the machincs in the copying and mailimg [asilily on the 8™ floor, bul do
nol have optional machine exhaust installed, and theeefore discharge thewr emissions
directly to the room. Computcr rooms in general would typically be designed to have
relatively low ventilation rates {outside air delivery rates) and specific types of dedicated
cooling and humidity conirol cquipment for controlling the compuicr room environments.

Placing the high volume copying/printing machines within the computer room
environment 15 clicetively similar o placing an industrial-type process inside the
computer room. |t is reported that during seme time penods, both computcr room
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printing facilitics, DSS and DRS, use muitiple cascs of paper during lengthy printing
sessions on some weeks of Lhe year,

Hased on TBS past research, all high volume printers/copiers work on the same general
principle of melting toner and lusing it to paper. Toncr is a mixlure of ron powder and
carbon hluck, with a bonding agent such as styrenc monomer or other plastics. 1t has
heen reported by US EPA pollution prevention researchers that the levels of emssions
{rom one baich of loncr to another can vary widely, and that the emission levels arc not
generally predictable. Technical papers authored by Xerox rescarchers have conveyed
that they have eliminated carcinogenic materials from the carbon black n their toners. It
is also reporied that the plastic agenls used to hond the carbon black to the paper are
proprictary to the manufaclurer and constantly being reformulated. The byproducts of
high volume printing/photacopying include lugitive gascous emissions ol the plastics that
hond the carbon and iron pewder to the paper, possibly ozonc as a byproduct of a mgh
intensity lamp, and Tugitive toner. Dr. 1lodgson, our medical reviewer, has conveyed to
us thal exposurc 1o copying emissions has been reported in the medical literature to
exacerbate known Asthmatic conditions under research cenditions.

i is our pro{cssional opinion that all high-use printers/copicrs should be equipped with
the opticnal heal extractor {cxhaust fan and duct) when they are availuble, and the exhavst
should be ducted directly to the owdoors. Additionally, they should be located in a room
within a room, that is also exhausted bascd on the first principal of industnial hygicne
cngineering controls, i.c., local exhaust is the most cost effective approach for exposure
redluction. This approach is in accordance with ASHRAE Standard 062 recommoended
practice. Thus, the air [rom the room the machines arc located in should be cxhausted
directly to the cutdoors and discharged out of the aerodynamic wake of the buildmg, (o
prevent the capture of this cxhaust, and allow the reeirculation of contaminated air back
into the general HV AC systems thal serve other zones outside of the copying/printing
Arcas.

Recommendation #3: Lsolate and Exhaust all High Volome Printing/Photo
Copying. Observations and the tracer gas study results revealed that known
imiLaling cmissions generaled from the high volume photecopicr/printer
operations in three (3) arcas arc spreadd throughout the floor that they arc located
an, and conlirmed that they are very rapidly movexd o other [looars. This
dispersion is 4 very undesirablc situation, and onc that could lead 0 reports of
mucous memhrane irritation, exacerbation of airway imitation, and to reports ol
cxposures to chemical odors. We strongly recommend that atl large, high volume
printing/copying machines be equipped with any exhaust [catures that are
available from the manulacturers, and that the dedicated exhansts are conveyed fo
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the outdoors. Additionally, the iselation rooms (room within a roem) that the
machines arc located in shoukl be proven to be isolated from the general HV AL
system, and they should be cxhausted to the outdoors, i.e., air [rom the
copying/printing room should not be re-circulated to other parts of the facility.
This recommended approach 1s 10 accordance with ASHRAE Standard 62
puidelines lor printing and duplicating areas. Afier corrective renovations are
made, it 15 advisable to confirm the ellccliveness of the containment with a lraccr
pas study.

43  Reported Tobacco Smoke Odors, Observations and Recommendalions

it is our understanding that current smoking activily occurs on the rocltop and n vanous
locations within the parking garages. Dunng our cecupant interview sessions, SOMC
pecupants cxpressed concerns for tobacco smoke smells within (he corc ol the faciliy,
and on at leasl one occasion reported the tiggennyg ol an asthma attack, requinng a
hospital visit. During on-site Lesting periods in October, on several occasions, TBS
personnel smelled the very distinet odor of tobacco smoke within core areas of the
facilily. Given the current known building pressurization of the facility, the only logical
cxaplanation for tobacco smoke smells would be due to smoking aclivity on the roof of the
facility (where the air intakes are), (See photo #1, Appendix (54) or in garage locations
close to an clevator shaft, or door that is open and temporari by acling as an air intake, In
order to prevent Lhe occasional exposure of occupants Lo seeondhand smoke, which 1s
currently regarded as a carcinogenic malterial, and may trigger serious asthma attacks,
these occasional exposures must stop.

Recommendation #4: Further Isolate Tobacco Smoke Away from the
Building, so that the Interior of the Building is Never Impacted with Odors.
The emisstons from lobaceo smoke are periodically noled withm the lacility. In
order Lo prevent the occasional exposure of occupants 1o scecondhand smoke
within the facility, causing possible asthma attacks, smokmg areas should be
moved off the roofop and to pround level argas, at least a recommended 50 leel
away [rom any building feature, or 1o the property line, as has been done in other
state facilities.

44  Aging Variable Air Yolume Zone Controls, Observations and
Recommendations

The variable air velume conirols that supply both appropriale fresh air distribution and

provide temperature control to a given area are severely aging, somelimes perform poorly

{are outdatcd), and are reported 10 be unpredictable and frequenlly failing, such that a

preventative replacement plan has been implemented by the State PW. (Sce photos 111

and 12, Appendix B3). Given that they are reported to fail in gither the closed or open
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posilion (providing no air low or too much ceoling), and their failure is not predictable,
it is our opinien that the continucd use of this reportedly failing system in this modem
office space, with ne provisions for natural ventilation (no operable windows) is not
suitable. Additionally, the current control system does not ofler the ability to
automatically reset discharge temperatures 1o keep the supplied air-flows above
minimuns.

A frequent complaint of respondents in our occupant interviews was uncven temperatore
control throughout floors, unpredictable temperalures, ofien oo cold, and somelimes Loo
drafiy. The temperature, humidity, Carbon Monoxide, and Carbon Dioxide data collected
ncar continually by TBS over a lour (4) week period is located in Appendices 13 through
D14, The in-space temperature data in Appendix D7 reveals some fluctuation in daytime
temperatures depending on the location. Control points appear to vary from 70 to 76°F.
It peneral, the measured temperatures for this time of year would meet ASIHIRAFE entena.
lHowever, it is clear that the temperatures are not very uniform as reported by the
occupants. The effect ol nighttime sctback is very clear in the data, and should be further
evaluated duning cold weathet.

Review of the Carbon Dioxide data in Appendix D3 reveals that the current VAV sysicm
controls appear to deliver an adequate supply ol ventilation air sufficient 10 meet or
execed ASIHIRAFE guidelines of a minimuam recommended 20 CFM per person.

The condition of the »enal VAV conlrols is not a new issue, and the preventive
rcplacemenl program was conveyed to us al the start ol the project. 1f the State 15 o
remain in the (acility, we recommend that VAV boxes and controls be upgraded with
fully integrated Direct Digital Control {DDC) boxes with {low readouts, and fully
integraied DDC controls, in orler lo get heyond the current unrebiable control issucs.

Additionally, during redesign we recommend that the DDC control system be cquipped
wilh supply temperature resel controls hased on zonal needs and hox position indicators.
The boxes should also be sized and balanced in accordanec with current generaul
occupancy nceds. Recent sludies by Dr. Allen ledge, Ph.1)., CPE at Corncll University
sugpest that oflen lemperatures in the range of 72 1o 74°F without drafts 1s the most
prexluctive temperature for VT users (computer operators), and the Lemperature at
which errors are most reduced.

Recommendation #5: Replace all VAY Box Controls with Reliable Iigital
Controls. As noted above, the zonal VAV boxcs arc outdated, failmg
unpredictably, and in some cascs, arc reported by the occupanls to provide
significant oceupant discomfort, and lack of reliable temperature and ventilation
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dehvery control. (fiven the age and condition of the eguipment, the VAY boxes
and controls should be upgraded with fully inlegraled DDC boxes with Now
rexclouts, and fully mtegrated DDC control loops. As neted above, the system
shoutd be cquipped with supply temperature reset controls based on zonal needs
and box positions, and should be sived and halanced in accordance with current
occupancy needs. The impact of nighttime setback on space temperatures should
be further evaluated in cold weather.

4.3 Lack of Perimeter Radiant Heating and Large Glass Arca, Observations and
Recommendations
The onginal 1987 Duc Diligence Report performed for the previous Owner notes Lhat the
lacility has large arcas of extenor glazing with msuialed glass, and no perimeter radiation.
The onginal design ulilizes somewhat noisy, fan powcred, variabie air volume boxes that
atlempl 10 counter the problem of excess radianl heat loss to large, cold, glass surlaces in
winter with increased space temperalures and heat supply. The reported two-mode linear
diffusers that distributc air in these zones arg not continuous in all areas where gluss
cxists, and are at best, 4 poor attempt Lo counter cold drall 1ssucs in specalative oflice
spice, and al worst, a mainienanece hcadache and continucus source of occupant
discomlort and complaints.

As noted carlicr, the ductwork that serves all areas downstream of the VAV boxes 1
fiberplass ductboard (not metal} that cannol be cleaned, and is subjeet to [iber crosion.
MNoled in a later part of this report, the fiberglass in the settled dusts found within the
lacility has vellow binder, the same color as the ductboard.  As refereneed in the 1987
rcport, the ductboard was a common cconomical solution at the time of design.

We know of three {3} possible sotulions that can be considered lor the perimeter areas
ard comer olfices, cither in combination with one another or as stand-alone 1ems.

A Sugmificantly reduce the window area with well msulated nfill.

H. Supplement the perimeler arcas with near continuous perimeter hydronic
radiation, cither above or preferably below the windows.

C. Replace the Jan powered boxes wilh a standard VAV box with a coil, and
hydronic rathant penmuler heal.
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Ltiminating the fan powerced box and replacing 1t with a coil and continuous ceiling, or
helow glass radiation, eliminates:

1. The need for local recireulation of air.
2. The noise and maintenance associated with a fan and filtcr.
3. The electricily used in unoccupicd hours, moving air 10 keep the area heated.

Whatcver is done, carefut consideration should be given to the long-term 20-30 year lile
cycle costs ol climinating 2/3 of the current extenior glazing, and replacing it with
insulated infill.  Erergy simulation is beyond our scope.

Recommendation #6: lnstall Perimeter Radiation and Consider Eliminating
2/3 of Exterior Glazing, As noted above, the perimeler heating system m this
facilily has been marginal or inadequate since il was constructed. Carciul
consideration should be given 1o the long-term, best solution lor climinaling the
fan powered VAV boxces and ductboard, and replacing them with DIDC boxes
with heating coils, and perimeter radiation plumbed. Careful consideration should
be given to the long-term 20-30 year life cycie cosls ol climinating 273 of the
current cxterior glazing and replacing il with insulared infill. This would be
cxpected ta save significant energy and to improve occupant comfort and reduce
complainls.

4.6  Excess Original Qutdoor Air Supply Design, Lncfficient Ouidoor Air
Distribution, and Current OA Operation, (hservations and
Recommendations

Based on our drawing reviews and recent NIOSIH reporls, we understand that the original

design minimum outdoer air supply to the facilily was achieved by pumping in the runge

of 63,000 CI'M of OA into the facility. Currently, it is reporied that the energy
management system delivers in the range of 52,000 1o 63,000 CFM of QA Sce

Appendix E1, Outdoor Air Delivery EMS Supply Plots. This air is raw outdoor awr

delivered by lwo targe fans to two vertical air shafts, with no oppartunity for meisturc

management or cnergy recovery before il enters the facility.

'I'his design approach is clearly a speculative HVAC 198075 office design, and grossly
encrgy incfficient in comparison lo loday™s slandards with today’s encrgy costs. At an
occupancy rate ol 1,200 people, the outdoor air supply quantity is currently in the range of
40 10 over 50 CFM of cutside air per persen.  This is significantly above the ASHRAE
minimum recommended amount of 20 CFM per person. Bascd on the current Carbon
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Dioxide (C'O,) readings ebtained by TBS during October and November, (See Appendix
D3), this cutdoor air supply cannot be effeclively delivered to some of the occupied
spaces, or Lhe Carbon Dioxide levels could not reach the levels that they are observed to
routinely reach. (See CO; data in Appendix D5} [n most cases, the ventilation rate
based on the TBS in-space CO; readings would be expected 10 be in the somewhat
reasonable range of 15 1o 30 CFM pex persor, despite nearly twice that amount being
pumped into Lhe Tacility and conditioned (heated and cooled) at the air bandling units on
individual {lonrs.

Ta dute, we have not conducted an analysis of where all the cutside air being, pumped m
at the rooftop level is going. llowever, iLis likcly based on CQ; rcadings, that n the
range ol 50% of the outdoor air cntering the facility is not serving lhe miended purpose of
being delivered Lo the ocenpants breathing xone fo dilute indoor sources, and the situation
is wasting significant energy during peak heating and cooling periods. During humid
weather in the cooling scason, this excess quantity of damp air places a large mosture
{latent energy} load on the mechanical cquipment thal is unnccessary, and during dry
winter weather, a large heating load, that will contribute te excess dryncss.

We have not conducted an analysis of just how the current building pressurc control logic
works, or the design objectives, as to why il is sctup the way il is attempting Lo achicve a
0.20 {inches water) pressure on each [loor, as reported in the BL&E Reporl and
confirmed by T3S ohservations. This rather high pressure may be an attempt 1o reduce
the impact of wind driven rain leakage, or to reduce the suction cffect of the returm
plenums on pulling wind driven rain into the perimeter plenum areas. It is currently
beyond our scope to understand the current control logic of the pressure conlrol system,
or o determing specific enginecring recommendations Lo correct the situalion that we
havc not fully defined.

Tl is roasonable to assume thal whatcver the siluation, the cutdoor air design could he
altered to provide in the range of 20 CFM per person buikling wide, once the
pholocoplcr/printers emissions have been exhausled ouldoors using ASHRAT
recommended transler air for makeup air, in the arcas where printing and copymy occur.

Also, the addition of enthalpy encrgy recovery to building wide exhausts would provide
much better year round humidity control, better moisture management during rain storms,
vastly reducc coil size for dehumidification, and improved occupant comfort. This
redesion would also drastically reduce long-1enm encrgy operating costs. 1t is likely that
new penthouse space would nesd (o be created to accormmodatc the addition ol cnergy
recovery and outdoor air drying equipment, m order to improve the [AQ and comforl
within the facilily. Dicsign of a fix is beyond our scope.
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Recommendation #7: Further Investigate Outdoor Air Delivery and the
Need for Primary Dehumidification of Qutdoor Air, in Order to Allow the
HVAC Systems to Provide Reasonable Ventilation, and Allow it to Maintain
Recommended Humidity Eevels within the Building.

As noled above, the minimum outdoor air delivery rate of approximately 40-50
CFM per person designed into the facility is very high by loday’s standards, and
very energy mefllicient. Carcful evaluation of the situation should be conducted,
and consideration sheuki be given to the mest appropriate short and long-term
solution for eliminating the observed excess ouldoor air supply to the air-shalis,
and improving the proper delivery ol cutdoor air to the occupanls after the pnnter
cxhausting has been achicved. A detailed engineering analysis of this silualion
and correetive action recommendations are beyend our current scope.  Enthalpy
encrgy recovery should be considered as part of a long-term solution for
impraoving oceupant comfort and indoor air gquality.

47  Building Envclope Design and Moisture Intrusion Observations and
Recommendations
In recent years, efforts a1 redesign and repair of the building exterior have been conducted
1o stop rainwater intrusion through the exterior cnvelape with significant success. Based
on cceupants’ and managements’ reports to 1135, drastic improvements have been made
in reduced wind driven rain intrusion. In a recent Infrared Moisture Scan conducted for
TBS alter a significant rain evenl on Qctober 10, 20035, approximately forty-eight (48)
potential areas of moisture intrusion were identified. (Sce Appendix F1, Monroc Infrared
Technology Report, daied Oclober 18, 2003, and TBS photos #12, 17, #30, #31, #32,
and #33 in Appendix B3.) Dampncess in these locations was also reportedly confirmed by
DPW with 2 moisture meter. A contractor working [or DPW reports Lthal scveral areas
identified in the repert may he associated with failed caulking that may have been
overlooked during the recent building envelope repair.

We understand based on our drawing reviews (and discussions with the Archilect that
recenlly designed improvements and repairs for the facility) that the current building
envelope relics primarily on (ace sealing at the cuter skin to reduce wind driven rain
eniry. ‘That is, the building uscs spray-on brick sealants and clastomeric caulk in the
vertical joints between the window assembly and the brick veneer as the primary means
to keep wind driven ruin out of the structure, Being a normal pre-1987 design {when
brick veneer design details were changed (o more waterproof), there is apparcntly ne
continuous, redundant drainage planc behind the brick veneer 1o keep rainwater from
penetrating mlo Lhe lacility.
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It i5 our traimng and professional opimon, that unless the [acility has a near continuous
drainage planc behind the extensive face seal assemblies in 1his building, it will continuc
to be prone to wind dnven moistare lcakage. In the interim, it is prudent to mimmize the

any significant rain event. Additonally, the exterior lacade should be pernadically
inspected 1o wdentify and repair deteriorated areas before they can canse problems.

Based on a drawing revicw, we currently estimate in the range of 20,500 lincal (ect four
{4) miles of sealed seems between dissimilar malerials on the outer face of this Facilily,
and over 125,000 sq. leet of petimeter surface arca, 58% of which is nen-brick. Thisisa
lot of seams for potential long-term managemenl to prevent wind driven rain leakage.
Periodic thermal imaging could also b cmployed to assist in maintaining the boilding
[agadc until a more permanent long-term fix 15 completed.

It is our opinion, based on information currently available Lo us, that in order to fully stop
water leakage from wind drven rain suiable lera 20 to 30 year fix, a redundant,
conlinuous drainage plane in front of or behind the extenor surface will need to be
created. We are aware of remedial efforts that can be conducted from the intenor withoul
removal of exterior brick. The approach also vastly improves the overall building
insulation system, building sheli tightness, and occupant comiort ncar the perimeter. Ths
type of long-term repair should be further investigated and considered for the [acility. It
is beyond our scope to conduct cnergy simulations, or to caleulale a payback in energy
savings for this and other approaches, to improving the ventilation meisture control we
have suggesiod.

Recommendativn #8; Riporously Manage Current Moisture latrusion and
Evaluate a Redesign of the Exterior Envelope of the Favility to More
Permanently Stop Rain Intrusion with 1 Redundant, Continuons Drainage
Plane¢/Air RBarrier/Insulation {.ayer System, Installed from the Interior.

As noted above, the current extenor wall system contains an cstimated four {4)
miles of linear caulking, and coninucs to allow rain penetration mio the facility in
multiple arcas. It is our professional opinon that a long-term, altcrnate,
permanent sotution needs o be explored as opposcd to simply making repealed
clMorts 1o improve the exterior scaling system to be near-perfect, and attempting to
keep it that way. Careful evalvation of the situation should be conducted, and
consideration should be given 1o the most appropriate, long-term solution lor
climinating the persistent raimwater intrusion, and hkely improviog the energy
efficiency of the envelope al the same time. A detatled engineering analysis ol
Lhis siluation and corrective action receminendations are beyond our current
scope. ' We recommend thal a further envelope moisiure mitigation evaluation be
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conducted (through TBS or others) utilizing the expert services ol a nationatly
recognized building shell moisture cxpert.

4.8  Balcony Design and Moisturc Intrusion Observations and Recommendations
As conveyed in the 1987 Duc Diligence Report for the previous Owner, (he upper level
bhalconies serve ne usclful purpose for olficc occupancy. Their existence makes these
SLOrMCS very prone to long-term moisture entry at doors, and multiple joims of dissimlar
matetiats. We understand that recent efforts have been somewhat cifective at reducing
moisture intrusion at these levels. 1t is our professional opinion that thesc baleanies wall
continue to be a leng-term liability regarding moeisturc intrusion. [t is our opinien, bascd
on information currently available to us, that in order o stop water leakage [rom wind
driven rain suilable for a 20 to 30 year fix, consideration should be given to eliminating
the balconics by canverting them Lo usable space, or via other altcrations, such as a
pitched roofing systen.

Recommendation #9: Fvaluate the Necd for Redesign of the Upper Floors of
the Structure to Eliminate Balconies.

As noted above, the current design of the upper Moors with mudtiple level
balcomies will in the long Tun, likely continug to allow rain penctration mto the
fucility in moltiple areas. 1 is onr professiona! epirion that a long-lerm, alternate,
permanent solution needs to be pursued regarding the elimination of the baleomcs
ar uther suitable fixes. Carelul evajuation of the siluation should be conducted,
and consideration should be given to the most appropriate, long-1erm selution lor
gliminating the persistent rainwaler intrusion and likely execssive energy
consumption, caused by the cxeess glass in these arcas, and multiple, leaky dooer
paskats, A detailed cngincering analysis ol this situalion and corrective action
recommendations are beyond our current scope.

49  Kitchenctte Cooking Emissions, L.ocal Walk-up Photocopiers, and
Observations and Recommendations
[t is our understanding that usc of microwaves and local walk-up photocopicrs are
allowed throughont the facility. This situation allows emissions of {sometimes odifcrous)
cooking odors, and photocopicr byproducts to be releascd and distnibuted dircctly into the
office breathing air. [n general, ASITRAE Sid. 62 Ventilation Rale puidelines lor olfices
are intended primarily to dilule waler-soluble, bio-effluents [rom people, nol specific
point source pollutants from routine use of cooking and high-use duplicating equipment.
Specific exhaust guidclines exisl for ventilation design for duplicating areas. Idcally, a
healthy building design that minimizes the neel for excess general ventilation {and the
subsequenl conscquence of dry air in (he winter time and wasted encrgy), and maximizes
the potential for energy conscrvation, would include an cxhausted kitchenctte area {near
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restrootns) on gach loor with no recirculation rom the arca. This arca would also be an
iddeal area lo locate any locally heavy-usc, walk-up photocopiers in.

Recommendation #10: Consider Eliminating Odors from Cooking in
Kitchenettes, Provide for Scheduled Maintenanece of Walk-up Coplers, Iax
and Printers, and Evaluate Possible Relocation of [leavy-Use Office
Equipment. Consider a Kitchenette Arca on Each Floor with 100% Exhanst
to the Outside to Improve 1AQ.

Idcally, 2 healthy building design that minimizes the need for excess general
venlilation {and the subsequent conscquence of dry air in the winter-ime), and
maximizes the potential for cnergy efficiency would warrant an exhausted
kitchenelte lacility {located near restrooms) on cach floor for microwave usc.
Additionally, walk-up, high-usc photocopiers {morc than a package of paper @
day) should also be located in this facility, and not dispersed randomly where
locatized exposure to Fugilive copicr CINISSioNs can oCcHr.

4.10  Settled Dust Analysis Observations and Recommendations

During occupant inlerviews, occupanis repeatedly raised concerns regarding the settled
dusts located within the facility, regarding ils content, and its polential to cause irritation
or heallh cilfects if exposures (o the scttled dusts occur. Tn the past, NTOSH has studied
culturable molkl levels rom occupant’s chairs, and reported thal they related the
culturable mold levels to allergy symploms. Duc to these reported concerns, an analysis
ol scttled dusts in limited arcas was undertaken. Thesc areas are reported on below 1n
Sections 4.10.1 and 4.10.2.

4.10.1 Storage Arca (Observations

TRS ohserved the conditions in hoth the indoor storage room and caged parking lof areas
uscd [or paper and equipment storape, located on the parking lot levels. [n general, ity
conveyed lhat these arcas are not Toulinely cleaned, have expericneed seme water
intrusion in the past, and thal no cllort is made to keep the contents above the dew pomt
termperature dunny storage.

Results: We observed conditions representative of this above information. Most
horizontal surfaces in the slorage arcas had a clearly vigible accumulation of dirt.
Qutdoor dirt always contains significant quantitics of naturally occurring mold spores. 1f
this dirt layer is frequently placed in conditions of dampness, with the lemperature of the
surface below Lhe dew point temperature for the cutdoor air, a layer of condensed
maoisture will ocenr.  After repeated cycles, moid growth will oceur,
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Recommendation #11: Evaluate the Current Storage hituations. Alter to
Prevent Dirt Acenmulation, Condensation, and Moltd Growth,

The current slorage situation indoors and in the caged arca fosters the
accurmulation of ditt layers (which conlain mold spores) and possibie mold
arowth. All porous matcrials must be kept clean and at heated temperatures above
the dew point temperature of the air in the storage arca. Some lype ol suitable
plan needs to be implemenicd for routine cleaning of slorage arcas and
temperature control to keep all slored porous matcrials clearly above the dew
point lemperature ol the outdoor air, or altemately, 1o dehumidily the air i the
storagc arca to lower the dew poinl.

4.10.2  Office Space Seitled Dust Sampling and Testing

‘TBS conducted three (3) lypes ol sellled dust analysis in order o atlempt to quantity any
pelential allergen exposurc, mold cxposure, or possible liberglass cxposure from setlled
dusis. The studies and resulls are listed as [ollows.

4.10.2.1  Settled Dust Evalnation for Allergens

Vacuum dusl samples were colleeted using samplers supplied by DACL Reference Tab at
Tohn Hopkins University School of Medicine. Four (4) vacuum samples were collected
{in one workstation) and submittcd for analysis. This workslalion was located on the o™
Moot where an intervicwee complained of extreme dust allergics lcading 1o health cifocts,
and obvious dust deposits at therr worksite.  Photos #5 threugh #9 of the arca are
contained m Appendix (34,

One sample {1 lefl) was taken ol the Tolt band of carpet immediatcly adjacent to the
dividing partitions where routine vacuuming does not remove the deposited cloth fibers,
paper dust, skin scales, and tracked in dirl. Another sample (I nght) was taken from the
right band. Additionally, two samples were taken from the center of the cubical, one in
the lront where it would be easily vacuumel (ID center F), and one in the back ([D center
B} where the occupant’s chair would be located. The samples were cvaluated for
allergens relaled Lo Dust Mites (Dep p L} and (Der £1}, Cats (Feld 1), Dogs {Can I' 1),
Cockroach (Bla g 2), Mouse Urinary Protcin, Viable Mold Spore Counts, and Rat Urinary
Protein,

Results: Results of the four samples (from onc workstation) from the XACI lab work are
contained in Appendix G1, DACI Lab Report dated November 28, 2005, Ranges of
genenally acecptable levels for each parameter are also conveyed in the DACT lab reports.
1nt all four samples, the mold cultures were low, along with most other parameters. Of
particular irtercst in the four samples is the difference between the cubical penmeler band
samplcs where vacuuming canmol readily oecur (with the type of vacuums uscd), and the

2ssigomeyrey 1222.05%atdoc [ 51
| IRKER |
|:.:m|.r: THRYER BUILIING SOILENUCL,. EIC.

Copyright 2005



center areas where vacunming appears to be done readily. Dust milc levels were reporled
as moderate in the two perimeter samples, and low in the center samples. TLis our
understanding from discussions with v, Hamillon at the DACT Jub that cven at the
moderate levels of Der £ 1 dust mite allerpen lound, the concentration of materials 1s very
low, sod not anywhere ncar levels that would be found in occupant’s bedding where dust
mite allergics arc normally triggered. What is significant about the dust mile levels arg
that they are much lower where normal vacuuming is recaching. This data weuld also
supgesl Lhat on some occasions the humidity within the building is clevated 1o the level of
7% R11l or more. This is the humidity required lor dust mite prohferation.

4.10.2.2 Office Settled Dust Evalnation for Molds

In addition to the four DACI lab vacuum dust samples collected lor mold cultunnyg lrom
the 10™ floor, which yielded low levels as noted above, we obtained seven {7) tape
samples for microscopic analysis taken [rom arcas on the 15%, 17", 18™, and 19" floors,
where interviewees had complained of visible dust within their work areas or behind therr
computers. The tape samplcs were conveyed 1o EMLabs for analysis and the dala 1s
contained in Appendix G2, FMTLabs Report #185879, dated November 16, 2005.

Resubts: In all cases, the tape sample analysis for molds revealed few spores present, and
the ones that were present (are noled by the lab) to be of normal outdoer types, with no
sipns of mold growth. In all but one sample, heavy background debris (dirt and dust)
levels were also reported indicative of accumulated dust levels.

4.10.2.3  Settied Dust Evaluation for Microscopy Analysis of Materials and
Fiberglass: To lurther understand the composition of the settled dusis within the facility,
thirteen (13) micro-vacuum dust samples were collecled for analysis by Polarized Light
Microscopy, by the Scvern Trent Labs in Billeriea, MA. Five (3) samples were taken
from the workstation located on the 10™ (loor where the allergen samples were colleeted,
and scven (7) were colleeted from the general areas on the 15", 7% 18" and 19 floors
where interviewces had complained of visible dust within their work arcas or behind heie
computers. One sample was laken [rom an air filter, which had recently been removed
from a perimeter [an powcered VAY box afler a normal year in use. The samples were
conveyed 1o Severn Lrent Billerica Lsbs (or analysis and the data, including photos, is
contained in Appendix G3, {(Scvern Trent Billenca Report #2307538, dated November 2,
2003).

Results: [n most cases, lhe analysis revealed the majority of the samples lo contain
primarily paper, cotlon dust, other biological materials (such as skin scales, pollen, and
sporcs), and dirt {mineral grains). These levels are considered normal for offices where
lots of paper is handled. [n all but one sample, the dusts contained low levels of glass
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{ihers (liborglass) in the range of 3% or less, which is not unusual for a building nsulated
with fiberglass baits. However, this facility does not have fiberglass batt insulation
within the perimeter walls. Tt does have liberglass msulated pipes, acoustical Iiner in
supply ducts, and exposed liberplass composition ductboard in all VAV box distribution
syslcms. Bascd on the binder color associated with Ihe microscopic analysis of the
majority of the glass (iber dusts, the most likely source is the acoustical lincr and
ductboard that are found in the supply air ducts downstream of the VAY boxes. The
levels are generally low (cxeept in the air filler taken trom a fan powered VAV box}, and

do not warrant a remedial clean-up solely for the putpese of removing the deposited glass
fibers.

tn general, fiberglass dust is regarded as a heavy, boulder-type dust particle and docs nol
become airhome unless disturbed. Misturbed plass fiber dusts can show up as skin
itritation where the fibers deposit. The clevated level of libers on the air filter taken from
the perimeler fin powcered VAY bex may be an indicator of the ductboard releasing
lihers. Testing has verified that liberglass Ievels are very low and below a level where
clean-up woukl typically be recommended. In general, fiberglass [ibers are almost never
fourd in the air (without active disturbancc} as they quickly scttle after any releasc
occurs, and remam seitled until physically disturbed.

Recommendation #12: Evaluate the Current Cleaning Procedures. Alter to
Remove Avcumuiated Visually Obscrvable Settled Dusts.

This situation of the accumulation of significant quantitics of visually vhservable
settled dusts can be correeted by careful remedial cleaning {with HEPA
vacuuming) of all significant visual deposits of settled dust throughout the
building. Allergen 1est data demonstrate that where vacuuming is occurring,
signi [icant possible irritants accumulation is ot cccurring. Additionally, some
typc of suitable plan needs 1o be implemented lor routine cleaning of horizontal
desks and olher work surfaces {beyond dusting) thai do not re-releasc settled
matcrials into the air.

The routincly used vacuums within this iacility should not be used for a detailed
speeific remedial cleaning, as the performance of (he existing vacuum cleancrs do
not curtently achieve a level of (LHEPA) rated particle caplure, and in combination
with the beater bar activily, has shown clevated airborme particle counts n
association with the usc of this equipment. (Sce Appendix G3, for TBS
vacuuming test data.) The current equipmeni is likely fine for routine cleaning of
trafficked areas.
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4.11  Airborne Particles {Inhaleable, Respirable Dust, and Fine Fraction),
Elemental Analysis, Observations and Recommendations

Routine daytime and off-hours operation assessmenl for Inhaleable PM-10, Respirable

PM-2.5, and Finc Fraction 0.5 micron (combuzstion size) dusts was conducted ulihizing

three dilferent methods of evaluation as outlined in Seciions 3.4, 3.6, and 3.7. Rcsults are

presented and discussed in the following three scctions.

4.11.1 PM-2.5 Particles, Gravimetric and Elemental Analysis

TBS conducted an cvaluation and sampling of Aitbome Respirable PM-2.5 dusts,
utilizing Impactor size separalion technology that was originally pioneered at Harvard
School ol Health for sampling of very low levels of indoor particles. We assessed the
levels of matenals durnng a six w eight hour sampling period for clemental analyss of
lorty-cight {48) clements, via X-ray techniques { XR19), through the services ol Chester
LabNet, localed in Tigard, Gregan. These samples were colleeted on two occasions,
October 19, 2005 and October 26, 2005, during normal daytime hours with the HYAC
an, and during evening hours with the HYAC system off. Rcsulls of this analysis are
reported in Appendix D2, PM-2.5 Lab Data. (Scc representative photos #10, #11, and
#12, Appendix G4.)

Results: The pravimetric concentrations in microprams per meter cubed [p.gfm‘} are
presented in the first graphs in Appendix D2, From this data, it can be seen that the levels
are Lypically (or a ¢lcan oflice or residential sciting, very low, and typically lower inside
than outside the facility. This likely demonstrates that the hospital-grade (MLRY 20)
filters are continualiy cleaning the breathing air, such that it generally remams cleancr
insidc than outside.

Additional results ol clemental analysis arc presented in subsequenl graphs in Appendix
D2. Specifically, it can be seen that being inside the Facibily typicaily offers shelter from
the Sulfur (as an indicator of combustion} thal is found in the air outside the faciiity.

Of interest {bul of no known health sigmlicance) are the subscquent praphs for other
elemenls meluding metals. [t appears that on somc occasions, there are a grealer varicty
and Icvel of clements detected inside of the facility than outside. All ol these
concentralions are very low, and do not constitule a known clevated health nsk. ' We do
ot understand the rale of duplicating tencr, or its prime, fine particle ingredicits to
comment on whether it coulk! be contnibuting o any of the clements detected. The
pramary information te be pained from this data is that the indoor and ouldeor
concentrations are low. and sometimes dissimilar in nalure indicating the likely existence
of some mside sources. Further analysis is beyond our seope.
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4.11,2  PM-10 Particles and Lascr Particle Counts

TBS conducted an evaluation and sampling ol airborne inhaleablc PM-10 particles and
Lasecr Particle Counts {LPC) on a near continuous basis, during a four (4) weck time
period in scveral locations. All of the data is presented in Appendices D3 and D4,
orzanized by location and data type. Both sampling deviees use light scatier as a means
of counting particles. The Dustrak (I¥L) device converts the particle counts to a
caleulated gravimetric number based on a calibration lo Arizona Road Dust.

Results: There are inleresling patterns that can be observed from hoth types of
instruments, especiaily when usexd together. 1t is clear from both dala streams thai the air
inside the (acility is abways very ¢lean, as evidenced by low =5.0 micron particle counts,
Additionally, il can be seen that the 0.5 micron LPC data is only somewhat clevated
dunng the daytime from normal occupant aclivity, along with the DT data,

Given how the Dustrak instrument works, its data is susccptible lo producing artificially
inflated PM-10 levels during any periods of extreme elevated line particle presenee in the
range of 0.5 microns and smaller particles as indicated by the LPC. [n the data we
collected, this situation ocenrs on several evemings where we originally thoughl that
cleaning activity might be stirdng up cvening PM-10 dust levels, but there 13 110 Fise n
5.0 micron {larpc particle) on the LPC data. During thesc time periods, there is an
cvening rise in 1LPC 0.5 micron data, indicaiing likely penetration of the outdoor urban
acroso!, relaled to combustion from tralfic, and other urban long distanec transport
malerials. OF particular interest is the last week ol LPC data November 2 through the
L8™ where we supplemented the indoor data with an cutdoor monitor. (Sce photo #2,
Appendix G4.} It is clear from the comparison of these two dala scts that the ouldoor
levels vary widely, and arc almogt always higher cutside than inside,

Results; The laser pﬂrti::le counl Jata and mrrer,led Dustrak dala always indicate lhat

w1th1n the F.,-l—::lhly during daylime occupancy sllghtl:-,r uur—up the larger sizcd scttled dusts
that are almost non-existent al night when the HVAC system is ofl"and cleaming is
oceurring. lirom this data, it can be seen that the levels are very low inside, and lower
inside the lacility than outside. This likely demonstrates that the hospital-grade (MERV
20 filters arc continually cleaning the breathing air, such that it gencrally remains cleaner
insidc than outside when the 1IVAC is ranning. ‘The penmeter 11V AC components are
possibly suspeet in this regard however. These perimeter unils, intended to recycle warm
air [rom plenum space above the suspended ceiling and deliver it back 1o the occupied
portion of the room, have been obscrved to have the lilter fallen owt of position in onc
observation, und [requently exhibit accumulated dirt on the adjacent ceiling tiles.
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Recommendation #13: Continue Excellent Air Filter Type and Maintenance.
The gravimetric and clemental analysis of respirable particle data indicates that
the air inside the building is generally cqual to, or cleaner than outside. We
recommiend that the excellent grade filters that are used in the facility be
continued, given the urban location and the cleseness of the facihity o a very busy
highway. Additionally, so long as the penmeter fan powered VAV boxes remain
installed, a means of assunng perimeler (an powered VAV box filters remain
installed nceds Lo be devised.

4,11.3 Sctticd Dust and Paper Contamination

In intervicws, occupants expressed concerns regarding the possibility of settled dusts on
paper or other malerials leading 1o a rash. NIOSIE has previously studied paper from
various locations within the facility. Dunng our evaluations, TBS undertook a close look
at fiberziass i settled dusts becawse it was indicated in trace quantines in the NIOSH
paper study. What we know from our work 10 dale 1s that large accumniations of
historically setiled dusts hikely contain some measurable level of fiberglass, but not at a
level high enough to warrant a fuil-scale clean-up of all seitled dust surfaces within the
facility. 1t is beyond our scope Lo further look into the reported issue of possible rashes
from contact with certain paper.

Recommendation #14: As a Precaution, Clean all Materials that will he
Disturhed or Moved to Any Other Location. Consider Ferther Evaluation of
the 1ssue of Alleged Papcer Contamination. The reported issuc of some
materials possibly Inggenng a rash in occupants remains unclear, as far as wce arc
aware. TlMeccupants and their belongings will be moved during renovations within
the facility, we reconumnend thal as a precaution, 21! objects that have any sigms of
settled dusts should be remediaily HEPA vacuumed if they are porous, and cither
HEPA vacuumed or damp wiped it they are non-porous, before being moved to a
new location. This recommendation inciudes any ceiling tiles that wall be
disturbed during maintcnance or renovations that have been in place lor years.
This is also particularly imporlant {or the tops ot books and other items that likely
collect settled dusts that are stirred-up during normal activity withie the facility.
We understand that both the IS and DSS computer reoms were recently
professionally cleaned with reports of improvements in the quality of the air. It is
prudem 1o provide this type of level of cleaning when large-seale moves of
workstations or other matenals occur.
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4.12  Steam Plant and Associated Cooling Towers Located Nearby

To anaiyzc any obvious possible impact on the fine particle levels (.5 microns and
larger) as conveyed by our laser particle counter data collection during the monilormg
period, we compared the wind direction and speed data for the entire time peried to the
=0.5 mmicron data. Reviewing the dala, 11 appears that clevated fine particle levels can
weenr within the building at nighi with the UV AC off, wilh winds lrom the Southwest
and Nertheast, Our knowledge of New England air quality data suggest that elevated
levels (rom the Southwest would be expected to be related 1o lony distanec transport ot
upwind combustion in the Northeastern United States. This is commonly referred Lo as
hazc during suminer periods. 1t is possible that the few incidences ol clevated levels from
the Northeast, with moderale winds, could be relaled (o the plume from the stack of the
sleam plant. Detailed cvaluation of the impact of the steam plant plume 1s Beyond our
scope. Given typical wind data for the area, 1t 1s unlikely that the plume routinely inpacts
the building,.

Results: Elevated fine particles do not show up inside the facility during the daytime. Al
s poinl, we do nol have cnough data or rescarch to effer any opinion or make a
recomunendation regarding the Steam Plant plume, Tiis hkely rom the gcometry of the
glevalion of the slack, and normal wind rose data lor the region, that the stack plume
would not [requently impact the building er the air guahty willin i, especially with the
high quality of the air Rllers currently wilhin the facility. Further cvaluation of ths
siluation is beyond our scopc.

4.13  Results of Occupant Interviews by THS

Compilation ol the results from the collection of interview guestionmares was
undertaken. One of the first steps was the creation ol a visual assessment of the locations
i the building where the people who came forward are situated. Ths is prescnied below.

Results: As can be seen from the following summary table, the respondents who came
forward are distnbuted fairly umiformly throughout the vertical profile of the building. A
very small number of people who came forward at this ime did report that they eorrently
experienced no adverse health symploms that they associated within the building,

2hsipomesrey | 2-22-05wal doe 57
11 HAF K

LHIHLE TURNLER BULLIMING SCIESOCFR, L1

Coprrighl 20035



Percentage of Interview Respondents by Floor

| Floor | Respondents | Population | % of Floor _!
5 3 20 ~ 15.0% |

6 21 94 | 223% |

7 11 i 116+ 95% |
8 5 83 I 6.0%

9 | B 93 B 6.5% |
16 15 131 11.5%
11 5 140 3.6%

12 9 | B4 | 107%

14 8 98 | 82% |
15 8 102 | 7.8% |
16 0 81 - 0.0%

17 15 21 - 124%
18 13 B8 ) 14.8%
19 7 59 11.9%

20 | O 7 0.0%
- ALL 126 1317 | 96%

About 10% of the people working in this building came forward, as a whole. There were
some dilferences by floor, with 22% participating on the sixth Noor, and 15%
participating on the 18" Mloor. The distribution on ¢ach Moor was also spread across the
entire floor plale, with occasional concentrations showing up, but typically random across

the floors.
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4.14 MedicalfHealth Review Results and Recommendations

Dr. Michacl Hodgson, M.D., M.P.H. reviewed clinical records from Drs. Eileen
Storey and Keaneth Dangman al the University of Connecticul, correspondence
from Dr, John Santilli, and discussed strategics and cases with the three physicians,
For timing and efficiency reasons, he reviewed 27 of the almost 200 individuals'
cases und focused only on visits since January 2004, after building remediation. The
request was specifically to answer a series of questions. The professional opinion
expressed is based on a review of a total of 27 currcnt medical records, of which
several were still undcrgoing diagnostic esting.

4.14.1 What is your professional opinion based upon the reeords you reviewed of
the methods used by physicians to diagnose a health condition as specifically work
related?

Health Condilion: Asthma
Asthma is defined as variablc airways narrowing, airways hyper-reachivily
{“twilchiness"™) based on several different underiying mechanisms with scveral
forms. 1t is an obstructive diseasc, i.c., represents difficully pushing air out of the
lungs. Asthma may present with immediale onsel, i.c, within one hour, or
delayed-onset, with symploms and lung lunction decrements occurring only after
six to eight hours. Allergic, pharmacelogic, and imitant mechanisms each rely on
dilTerent strategics for documentation. Traditional approaches w documenting
allergy in the work place, as delined initially by NIOSH/CDC, rely on a well-
known zalgorithm and on specific criteria. Symploms at wark, with new-onsct in
the work place, and documentation ol changes at work based on spirometric
changes at work, peak cxpiratory tlow rate changes consistent with work, changes
in mcthacholine hyper-teactivity, lead 1o a diagnosis of occupational asthma, or
substance specific challenges m an exposure chamber (Jajosky 1999).

Methods Used: UCONN chosc to rely on spirometric changes, ie., documenting a
decrement in the work place belween moring and aftermoocn, an improvement
from Friday aflernoon to Monday moming, or a progressive decling across the
wark week., UCONN did not use peak expiralory flow rate dianes. Some
occupational physicians prefer not to usc these as they can be more casily
manipulated by patients. LICONN also chose not to rely on paired methacholine
challcnges, possibly because these are quite cxpensive (usually ~ $1000) and must
be separaled hy lour 1o six wecks of no exposure, 1.¢., removal from the work
place.
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TJCONN relied on a standard approach. Review of the recowds suggesls carcful
documentation of symptoms, their onsct, duration, and paiterns.

Heaith Condition: Hypersensitivity Freumonitis
Hypersensitivity pnecumeonitis represents a granulomatous lung diseass bascd on
both type 111 and type IV immunolopic reactions, 1t is a restrictive discase, 1€, 18
associaled with loss of lung volumes and a block in diffusing capahilities in the
lung. It requires the development ol a specific immunological reaction, and the
hallmark is a granulomatous reaction in the lung. [t comes in acute and chronic
lorms. Symptoms and mfAammation may occur within six lo e¢ipht hours and
resolve two to three days after cessation of exposure. They may occur chronically,
without a temporal pattern, and require months to resolve. [n scveral scrics, G0%
to 70% of patients with hypersensitivity pneumomuis have alsa had evidence for
airways obstruction. For many years lung biopsy, cither transbronchial or open
was practiced, although over the last years, inany authors have argued that chmical
dizgnoscs based on symptoms, performetd through lung function testing and
imaging has been alequate. Lumg [unction testing vsually inchudes lung volumes
amd dillusing capacity; imaging includes chesl x-rays and high resolution
computed tomographic scanning, and may include gallium scanming. {Zacharisen,
Dangman)

Methods Used: UCONN appears w have chosen to rely on chinical, not biopsy-
driven, diagnostic stratcgics. Some authors prefer, even in outbreak settings, Lo
have a lew biopsy-documented (lissue diagnosis) cascs rather than relying on only
clinical evidence. Given the multiple investigations and the overwhelming
evidence lor restrictive discase with radiologic evidence of abnormalilies, it is
reasonable ta move forward withoul lung biopsics.

Health Condition: Sarcoidosis
Sarcoidosis is a granulomalous discasc of uncertain etiology. For many years
authors have discussed the possible overtaps with hypersensitivity pneumonitis, as
the discase has substantial overlaps. Tn addition, sarcoidosis has been scen in
many oulbreaks of hypersensitivity pneumonitis. Sarcoidoesis is a chrome diseasc,
generally without acute, i.e., short-term changes in symptoms. Cver Lhe last
scveral years, three separate case-control studics have identified motsture in
indoor environments as risk factors for disease, along with silica, solvenls, and
others (Ortiz 1997, Kucera 2003, Nowman 2005). Linkage is possible ondy
through associations documented in the epidemiologic literature based on hkely
mechanisms and similar exposures.
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Methods Used: In this case, UCONN appears Lo have relied on the moisture
incursion of indoor environmental conditions. No actual biological exposurcs or
asscssments were undertaken in the case—conirol studies (Ortiz, Kucera,
Newman), 50 thal association there 1s based on recall and subjective assessmoent,
and not supported by scicntific measurements or independent professional
asscssment.

Health Condition: Rhinitis/Sinusitis
Upper airways symptoms, i.c., munny and stuffy nose, sinus drainage, headaches
and car aches associated with nasal symploms, often occur on the basis of
allergies. The clinical lests that can be used include nasal scrapings lor
csosinephiles, nasal lavage for immunologic markers, and volumetric
{rhinomelry}) and resistance (rhinomanometry). CT scans of the sinuses arc
commeoen, to document underlying inflammation. Still, most clinicians simply use
symptoms, physical examination markers, and allergy testing as dhagnostic
approaches.

There is much controversy on the utility of allergy testing in such work-ups.
Symptoms based on allergic mechamsms can be distinguished from imitanl
symptoms only with great dilliculty.  Some individuals may develop mucosal
symptoms on the basis of irritant exposures with underlying sinusitis from either
allergic or other causes.

4.14.2  Are the diagnostic methods uscd in the records you reviewed able to rule
out other possible cxposures outside of work?

Hypersensitivity pneumonitis: Use ol acute/dynamic testing shows work-
relatedness in a clear way. Other lactors, such as air pelluhon, are not a
conlounder. A biopsy would not be able to distinguish work [rom non-work-
related disease. Laboralory challenge wsis arc [ar too dangerous to be used,
excepl in strictly controlled scttings in research institutions.

Asthma: Usc of bracketed spirometry 15 the standard approach to linkage, I
canntot conclusively exclude ambicnt pollutants as a possible coninbutor but, in
general, indoor cnvironments show substantially lower kevels ol ambicnt
pallutants than do outdoor tevels.
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Sarcoidosis: These approaches are unable to rule out competing causes.

Rhinitis/sinusitis: Symptom pattcros represent the most common approach Lo
documenting linkage. Reliance on the patient cannot exclude other causcs if the
patient fails 1o tell the truth.

4.14.3  I[n your professional opinion, hased upon the records youn reviewed and
scientific fact, what is the likelihood that there may still be something in this
huilding that may be atfecting occupants health?

The decumentation of lung function decrements in individuals with long-standing
symploms and diseasc before January 2004 ndicates that something is s611 going
or. Lung function decremenis indicate the presence of a problem; the usnal
pattern of lung lunction is to increasc from the mormng to the afternoon by -3%.

Review of medical records indicates that a substantial portion of individuals wath
symploms contipuc te have decrements in lung [unction testing. These
decrements are described in chart notes letters and documenied in the actual fung
Munclhion lests.

4.14.4  1n your professional opinion, based upon the medical records you reviewed,
should any vccupants be removed from this building based upon medical concerns?
If so, what specific medical tests and test results should be used as a basis for
removal?

Recommendations:
Individuals with documented building related lung function decrements
suggesting asthma or hypersensitivity pneummenitis, as determined by
Qccupational Health physicians using medically accepted methods/standards,
should be moved out of the building as a precaution. The presence of lung
function decrements docs indicate the presence of a problem.  Until that problem
15 resolved, lung discase is likely 1o continue. Such progression imphics
inflammation and hung remodeling.

The scientific literature suggests thal individuals with hypersensitivily
preumonitis will experience progression of their underlying discase, with early
devclopment of pulmonary pathology and insulficiency, from ongeing exposurcs
cven if they are asymplomatic. That is, the presence of cxposure to the pertinent
cause will lead to progressive disease even in the absence of symploms. This i3
not thought to be 5o for asthma.
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Recause the presence of lung function decrements indicates the presence af a
problem, | recommend that all individuals with restrictive lung function changes,
decrements in forced vilal capacity, or decreased single breath carbon monoxide
dillusing capacity, be removed from the building. The sconer they are remowved,
the less the likelihood of long-term adverse consequences.

In general, as a class, individuals with upper airvays symploms need not he
removed from the building il intervention moves lorward.

The Stalc nray hencfit {rem developing an on-sile spirometry program, to ohiain a
better handle on examining pre/post shift lung function changes more precisely.
[ndividuals with ehest symploms {cough, wheesang, and chest tightness) should
complete those in one of the patterns to document changes al work.  Individuals
shoull also undergo single breath carbon monoxide diffusing capacity and lung
volumes if they have chest and “systemic™ symptoms such as fatigue, musele
aches, or fevenshness.

Such tests should be conducled under the supervision of an oceupational
physician with actual pubslic health cxpencree, 1.c., in managing outbreaks. Thal
physician will need some collaboration with a pulmonary specialist.

{Jnec the highest priority findings as described in the TBS portion of this report
have been addressed, reintroduction (o the building muy begin with physician
aversighl. Such oversight will require close allention to symptoms and hung
[unction decrements. It will require close collaboration between ail involved
parties.
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