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IAQ Testing Results
Please refer to the IAQ Manual for methods, sampling procedures, and interpretation of

Hobomaock Elementary School (HES)
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General indoor air quality (IAQ) assessment
October 27, 2017
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Late 1972, with an addition and renovations in
1997

Brick and concréte single-story building with
flat roof

Approximately 425 students in kindergarten
through 6™ grade with a staff-of approximately
50
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results (MDPH, 2015). The following is a summary of indoor air testing results (Table 1).

Carbon dioxide levels were below 800 parts per million (ppm) 47 of 54 areas tested,

indicating adequate air exchange in most areas of building, however some areas were empty,

which can reduce carbon dioxide levels,

Temperature was within the recommended range of 70°F to 78°F in about half of areas

tested the day of assessment and slightly below in the rest.

Relative humidity was within or slightly below the recommended range of 40 to 60% in all

areas the day of assessment.

Carbon monoxide levels were non-detectable in all areas tested.



o Fine particulate matter (PM2.5) concentrations measured were below the NAAQS limit of

35 ug/m3 in all areas tested.

Ventilation

A heating, ventilating and air conditioning (HVAC) system has several functions. First it
provides-heating and, if equipped, cooling. Second, it is a source of fresh air. Finally, an HVAC
system will dilute and remove normally occurring indoor environmental pollutants by not only
introducing fresh air, but by filtering the airstream and ejecting stale air to the outdoors via
exhaust ventilation. Even if an HVAC system is operating as designed, point sources of
respiratory irritation may exist and cause symptoms in sensitive individuals.

Fresh air is provided air handling units (AHUs; Picture 1), which provide fresh air and
heat to all areas of the school. One AHU also provides cooling. Air from the AHUs is filtered,
heated or cooled as needed, and delivered to rooms via ducted supply vents on the ceiling, Air is
exhausted from ceiling-mounted exhaust vents (Picture 2). In some cases these verits are located
near classroom doors such that when classroom deors are open, exhaust vents will tend to pull
hallway air into the classroom instead of removing stale air/poilutants from the room and out the
building. Additional heat is provided by radiators in some areas,

To maximize air exchange, the MDPH recommends that both supply and exhaust
ventilation operate continuously during periods of occupancy. In order to have proper ventilation
with a mechanical supply and exhaust system, these systems must be balanced to provide an
adequate amount of fresh air while removing stale air from a room. It is recommended that
existing ventilation systems be re-balanced every five years to ensure adequate air systems
functior (SMACNA, 1994). It is unknown the last time these Systehls were balanced.

Lﬁcrobiél/Moisttire Concerns

Water-damaged ceiling tiles were observed in a few areas (Picture 3; Table 1}, which
indicate leaks from the building envelope or plumbing system. These tiles should be replaced
after the leak is found and repaired. It was reported that a new roof has been installed for the
entire building, which has prevented leaks recently in most areas. A single area has still been

reported to leak and an investigation to the source of this leak is ongoing.



Sinks were observed in most classtooms. Many of these sinks were leaking or difficult to

turn off, which can be a source of water to moisten building materials (Picture 4). The

backsplashes of some of the sinks had a gap which can allow the materials of the sink countertop
to become damaged or lead to microbial growth (Picture 5). Some sinks also had porous
materials (e.g., paper, boxes), carpeting, or large amounts of materials stored in the cabinets
underneath them. Cabinets under sinks are a moist environment and items stored there may
become water-damaged or colonized with mold. .

The Large Instruction Room was equipped with two ductless air conditioner (AC) units,
one of which was on during the visit (Picture 6). A slight musty or sour odor was observed in this
room which seemed to be associated with the AC. Ductless AC units produce condensate that
needs to be drained. If condensate becomes stagnant, odors can result.

Odors were reported in several other areas (Table 1) and these areas were examined for
odor sources. Odors were described as “musty” and “like a litterbox”. No odor was ‘detected in
most of the areas of concern and only a slight musty odor was detected in classroom 140. Since
previous water damage from roof leaks had been reported in these areas, the space above the
ceiling tile system was examined. Above the ceiling tiles is a large open space with metal roof
decking above and insulated ducts inside. Duct insulation was intact in areas examined, no other
porous materials were found, and no signs of water damage, including stains or odors, were
observed/detected,. Any odors that occur in classrooms may originate in: sink drains and sink ;
materials, indoor plants, or other classroom materials and activities. An outdoor source, such as a
shrub or flowering plant, may account for odors, as many common trees and shrubs have odors
sometimes described as “cat urine”. If odors continue to occur, a log of when they occur along
with other information such as if the windows are opened, current/recent weather conditioﬁs, and
classroom activities should be kept to assist in determining a cause,

Small refrigerators were observed in carpeted areas (Picture 7). Carpeting undet
refrigerators and water dispensing equi};meni can become moistened and soiled leading to odors
and microbial growth.

Indoor plants were observed in a few areas (Picture 8; Table 1). Plants can be a source of
pollen and mold, which can be respiratory irritants to some individuals. Plants should be propetly
maintained and equipped with drii) pans and should be located away from air diffusers to prevent

the aerosolization of dirt, pollen and mold.



Other IAQ Evaluations

Exposure to low levels of total VOCs (TVOCs) may produce eye, nose, throat, and/or
respiratory itritation in some sensitive individuals. To determine if VOCs were present,
BEH/IAQ staff examined rooms for products containing VOCs. BEH/IAQ staff noted hand
sanitizets, cleaners/spray bottles, air fresheners, and dry erase materials in use within the
building (Picture 9 -11; Table 1). All of these products have the potential to be irritants to the
eyes; nose, throat, and respiratory system of sensitive individuals. Cleaners were observed to be
of different types/manufacturers which may lead to product interactions with irritating or toxic
byproducts. Cleaners used in elassrooms should be supplied by the school or compatible.
Cleaning products should also be clearly labeled and kept out of reach of children,

In a few areas, tennis balls had been sliced open and placed on chair footings to reduce
noise (Picture 12). Tennis balls are made of a number of materials that are a source of respiratory
irfitants. Constant wearing of tennis balls can produce fibers and lead to off-gassing of VOCs.’
Tennis balls are made with a natural rubber latex bladder, which becomes abraded when used as
a chair leg pad. Use of tennis balls in this manner may introduce latex dust into the school
environment. Some individuals are highly allergic to latex (e.g., spina bifida patients) (SBAA,
2001). It is recommended that the use of materials containing latex be limited in buildings to
reduce the likelihood of symptoms in sensitive individuals (NIOSH, 1997; NIOSH, 1998).

The AHUs are equipped with filters, one set of which were examined and found to be of
the recommended pleated type and well-fitted into the AHU filter rack (Picture 13). Itis
recommended that AHUs be outfitted with pleated filters of a Minimum Efficiency Reporting
Value (MERV) of 8 or higher, which are adequate in filtering out pollen and mold spores
(ASHRAE, 2012), Tn addition, filters should be changed 2-4 times a year or in accordance with
the manufacture’s recommendations. It is reported that filters are changed at least twice a year in
these units.

Many classrooms had personal fans. Some of these had dusty blades (Picture 14; Table
1). Some supply diffusers, exhaust vents, and Window AC units (Picture 15) were also observed
to be dusty. This dust can be reaerosolized when the equipment is activated. Note that window.
AC units also have filters which need to be cleaned periodically in accordance with

manufacturers’ instructions.



Some classrooms have a nook area in the back with an overhang and in many cases the
ceiling and walls in this area were dusty. In some areas, items, including books, papers, toys and
decorative items were observed on floors, windowsills, tabletops, counters, bookcases, and desks
{Table 1), which can make it more difficult for custodial staff to clean. Pencil shavings/markings
were observed on some counters (Picture 16); this debris can be a source of irritating dusts.

Many areas had carpeting. Carpeting should bé cleaned annually or semi-annually in
soiled high traffic areas as per the recommendations of the Institute of Inspection, Cleaning and
Restoration Certification (IICRC, 2012). Carpeting is built in over the heaters in classrooms in
some areas (Picture 17); this carlﬁeting should be thoroughly cleaned regularly as it isbotha
place where students may sit and also will become heated during the winter, which may cause
soil or dustin the carpet to produce odors. Many classrooms had area rugs, which should also be
cleaned regularly and discarded when too worn out or soiled to be cleaned. Some of the area rugs
were found to be frayed (Picture 18) and should be replaced to avoid both a tripping hazard and a
source of irritating paiticles.

Note that the Environmental Protection Agency (EPA) conducted a National School
Radon Survey in which it discovered nearly one in five schools had “...at least one frequently
occupied ground contact room with short-term radon levels above 4 [picocuries per liter] pCi/L™
(US EPA 1993). The BEH/IAQ Program therefore recommends that every school be tested for
radon, and that this testing be conducted during the heating season while school is in session in a
manner consistent with USEPA radon testing guidelines. Radon measurement specialists and

other information can be found at www.nrsb.org and http://aarst-nrpp.com/wp, with additional

information at: htip://www.mass.gov/eohhs/gov/departments/dph/programs/environmental-

health/exposure-topics/iag/radon.

Conclusions/Recommendations
The following recommendations are made to assist in improving IAQ:
1. Operate all supply and exhaust ventilation equipment continuously during occupied periods.
2. Use openable windows to supplement fresh air during temperate weather. Ensure all
windows are tightly closed at the end of the day.
3. Check exhaust vents for draw periodically and repair any non-operating vents.

4. Close classroom doors to facilitate exhaust function,



10,

11.

12,

13,

14,

15,
16.

Consider adopting a balancing schedule of every 5 years for all mechanical ventilation
systems, as recommended by ventilation industrial standards (SMACNA, 1994).

For buildings in New England, periods of low relative humidity during the winter are often
unavoidable. Therefore, scrupulous cleaning practiées should be adopted to minimize
common indoor air contaminants whose itritant effects can be enhanced when the relative
humidity is low. To control dusts, a high efficiency particulate arrestance (HEPA) filter
equipped vacuum cleaner in conjunction with wet wiping of all surfaces is recommended,
Avoid the use of feather dusters. Drinking water during the day can help ease some
symptoms associated with a dry environment (throat and sinus irritations).

Ensure roof and plumbing leaks are repaired and 1'ep1acé water-damaged ceiling tiles.

Repair and maintain classroom sinks including fixing leaks and replacing gaskets to ensure
they can be easily shut off. Repair sink backsplashes to seal gaps, or replace with a one-piece
unit. Avoid storage of porous materials and large amounts of materials under sinks.

Ensure that ductless AC condensate is draining properly and clean the units in the Large
Instruction Room to prevent odors.

Keep logs of any chronic odors in other areas including time, weather, and classroom
activities to assist in determining the cause, Consider both indoor and outdoor sources when
investigating odors.

Avoid placing refrigerators and water dispensers on carpet; use a waterproof mat or place the
appliances in tiled areas.

Properly maintain plants, including drip pans, to prevent water damage to porous materials.
Plants should also be located away from air diffusers to prevent the acrosolization of dirt,
pollen, and mold.

Reduce use of products and equipment that create VOCs and only use in well-ventilated
areas, Minimize the use of air fresheners, deodorizers and scented products.

Keep spray bottles/cleaning products out of the reach of children (e.g., in cabinets ovet
sinks). Ensure that products are compatible with one another. It is suggested that only school-
supplied products be used to avoid product interactions.

Replace tennis balls on chair footings with latex-free glides.

Continue to change filters for HVAC equipment 2-4 times a year. The MDPH recommends
using pleated filters of Minimum Efficiency Reporting Value (MERYV) of 8, which are



17.

18.

19.

20.
21,

22,

23.

24,

adequate in filtering out pollen and mold spores (ASHRAE, 2012), if these can be used with
current equipment.

Regularly clean/vacuum supply/return vents and fans to avoid aerosolizing accumulated
particulate matter,

Clean window-mounted ACs including filters prior to the start of the cooling season and
according to the manufacturer’s instructions.

Consider reducing the amount of items stored in classrooms to make cleaning easier.
Periodically move items to clean flat surfaces. Include the nook areas with overhang in
periodic cleaning/dusting.

Clean pencil sharpener debris regularly.

Clean carpeting annually (or semi-annually in soiled high traffic areas) as per the
recommendations of the Institute of Inspection, _Cléaning and Restoration Ceﬁiﬁcation
(IICRC) including carpeting over heaters. Discard area rugs that are too worn or soiled to be
effectively cleaned.

The school should be tested for radon by a certified radon measurement specialist during the
heating season when school is in session. Radon measurement specialists. and other
information can be found at: www.hrsb.org, and http:/aarst-nrpp.com/wp.

Consider adopting the US EPA {2000) document, “Tools for Schools”, as an instrument for

maintaining a good JAQ environment in the building available at:

http://www.epa.gov/iag/schools/index htmi.

Refer to resource manual and other related IAQ documents located on the MDPH®s website
for further building-wide evaluations and advice on maintaining public buildings, These

documents are available at: http://mass.gov/dph/iaq.
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Picture 1

Picture 2

Ceiling-mounted exhaust vent



Picture 3

. Water-damaged ceiling tile

Picture 4
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Leaking of sink faucet where it joins the sink basin



) Picture 5

Picture 6

Ductless AC inthe Large Instruction Room



Picture 7

Picture 8

Plants



Picture 9

Air fl'eshéner spray

Picture 10

Glass cleaner in a classroom



Picture 11

Air fresheners and seented hand sanitizers in classroom

Picture 12

Tennis balls as chair glides



Picture 13

Picture 14

Dusty fan blade



Picture 15

PP

Dusty window air conditioner in classroom

Picture 16

Pencil shavings/markings on table



Picture 17

Picture 18

Frayed areé rug



1 o8ed ‘7 9jqeL,

do 8L - 0L

%09 - OF- AIpIUN] 9ANe[oy
omeiedwo ]

wEuEm.E UOHEJIUSA JO aanenpul = wdd (08 <
" o)qeiayard = wdd 0g - 009

1BpIXolJ UOqIE)

peSewuep-121EM = gM
S[[eq S0} = 4L
wey reuosied = 34

pajadies jou = HN

JZHITEs PUey = SH

usdo 100p = O

S[elIaleur 95eI2 AIp = NI

apn Fuyeo = 1D

s1onpoid Surues|o = sdD

SIS Pare[nindde = [y

ISUBYSILY 1B =

JSUOTIPUOD TIE = DV

Saul[dPIML) J10JIMOT)

19932p Uou = (N
uorffrx yod syred = mdd

12301 ofqno Jod swerBosr = S

LD :
QM 23] & ‘pesedies SuroSuo ey yoog A A A 4! aN Sy [43 aN GLY Areiqi]
1D am »aj e ‘pajedres ‘srendwos g1 A A N 01 € 34 L aN 00L qe[ 1epndwo)
W3nAys ‘gsedsyoeq uado WHI | A A N 0 v oF IL aN 965 WI00J 3UG10g
WIOOTJI0M
SIQUSYSALY 116 PUe 4D ‘1D dM A A N 0 § Ja1oe3)
01 Y001 59y
. . g WOODHOM
sonemorow Jadres wo o8puig | X X N I an, 6¢ IL aN 08 s 1oqoea ]
Jopo Asnmt WIS IgAs : ; wooi 93re
‘SO SSO1NP WA LD QA T A A N 0 I Ly 89 anN 1394 T
. 1s13010104sd
uey Kysnp Jadre) | X A N 0 I 44 89 anN 00L 100YS
s xopun sweyt snolod ‘Burpiso uroyy S
BuiBuey swroy DN ‘vodo gserdsyoeq | X A A 0 4 5§ 89 an 165 o1 Eo&w
SULS ‘SISIEYXa Y)m SIO0LSAI ¢ SeE] -
Adung 54 9¢ Lo 1237 punorsyoeg
SIEWay IS0RYXT fddng apqeuadQ Wwooy ul ( myan) [OA) (da) (mdd) {wdd) U0IEIO]
SMOPUIM spuednadg m.ﬁzm Ayprung dway, IPINOUOTA] | SPIXONT
UONE[RUIA . AnERY ueqae) uogag)
LI/LT/0T e 1 31q9eL VIA ‘@oaquag ‘oue] 3unuiedy [g :$sIppy

§)[NSY MY Ioopu]

[0078 A1e)uata[y }I0WOqoy :uoyEIo]




7 9%ed 1 91qe ],

%09 - 0v
do 8L - 0L

-Aprny sAge|ey
samyeraduss 1

sura}qold TOLETITSA JO 9ATIEDTpUl = wdd 00§ <
spqersyaxd = 008>

:opIXeI(] UOqIE)

padewrep-1oem = (JA
Si{eq STut) = g1
ey feuosiad = 1g

pajadien 10u = JN
Jezpiues puey = SH

uado 100p = O

sreualeu asera A1p = WA
. A ulIed = 1D

sponpord Furmeslo = s

STUSYl PANRRILNIOE = [y

13U9ysay Ne = IV

JOUOHIPUOD IR = JY

“SauIPpIND 310§ 10D

103}0p BOU = (TN
uorffrw Jad sped = wdd

JIojow 1R I5d swesForony = /3

. o1)J0
A A N 0 1 8¢ 29 an | 6vr ST
9pismo 01 I00(] A A N 05~ 1 v 89 anN 95 avo
52107 U1 SWA)] 2o1fJ0 WAL
A A N 01 1 gg 99 an. ok wAD
0| Jefe/Furssiw "
qodren ‘siydn oprsur suers orem Waq | A A N 0 L 8¢ 69 AN ot ojquuasug
sprewnsut ‘uo Jq Jeded | X A A I z 6t 69 an S6¥ oISty
Iv| & A N € aN S 0L an 128 Adoo s 1eyoea],
. I (esre
soERBarON [ A O 1 an 54 1L an | o9 20130 5,08mN
. : WOoOn{IoMm
ON| A A N 0 1 oF 1L an 1.9 s,
Lisnp 44 ‘swep ‘syood | X A N 0 aN 9y 1L aN 699 e8ei0)s Are1q1]
pajede) A A A 0 01 9y L aN L9 90130 ueLRIqI]
SYABIRY Isneyxy Alddng aqeuadp wooy ol (_u/3) (9%) (do} {wdd) (wdd) uoner
SAOPUIA, symednadg mg 1 Aprwngy duiay, apixouoly | 2prxoyq
UOREIUIA . Ane[Yg uoqae) UoqIED)
LY/LT/0T 3ed (ponuyuod) T AqeL. VIA ‘9Y01quiag ‘ueT Sultieor] :SSIPPY

synsay A1y J100puj

[00YaS ATeIU3aMY YIOWOJOH. TuonBI0Y




¢ o8ed “1 9[qe],

%09 - 0F ANpImNH aAne[oy

swopqoxd ToPR[IURA Jo sARedlpul = wdd (08 <

Ao 8L - 0L emyeredwma], s[qerajaId — 008>  :epIXOL( UOqQIED)
SIUIPIND) 11} 10Ty
poBeurep-rarem = M paradres Jou = N s[eLayew 25813 AIp = NI SUIT POLE[NWINOE = [y 109Jap WO = (IN

S[[Bq SIUU) = g1,
wey euosiad = g4

TS PURy = SH

uado 100p = O

a1 Bupeo = 1D

sponpoid Smues[o = s10)

RUAYSY S = JY

IDUOCHIPUOO Tk = JY

wornu 1ad syred = wdd

Jajow 9)1qno 1od sWeiSeT = /St

TV ‘40 ‘WAd “dd ‘sefd ‘Snr eary A A A 1 aN Lg 69 an STy 0z1
ysedsyoeq uado ‘WHQ Ens a1y A A A 1 N 9¢ 69 an STy S11
Suesr g WA | A A A 0 aN 8¢ 69 aN 8ty oll
skoy ysnjd yus sopun soded By eary | A A A 0. T or 89 aN SLY <ol
Waa
S0y SYUs Jopum swuays ‘sdirp quIS A A A 0 aN o 69 aN L0S 001
A A A £ 1 6 L an 669 | 90130 s [edouLiy
wdrey | X A N z an £ 1L anN 029 uondooay
Waa A A N 0 aN £p L aN 065 | WOOKSdUSISIUO)
jodie)) A A N I 1 4% 0L aN 129 Tedioutig 901 A
JUSA B SBY|
‘rpak ujry
PUE “TeaK B 90TM] JO 3000 pasn s1 ULy
SOABMOIOIUT Joysed T
e301q T 53PHY Ty MOPULM A X A L aN gs 89 aN 768 younj s JaYoea
SHIEWIY Jsneyxy Addng 2qeuadp wooy ul {_my/8) [(OA) [ER) {wdd) (wdd) uonEBIOTY
SMOPUIA spuednoaog ng Lppraongy duray, IPIXOUOI] | SpIXOIQ
uonEINUIA ARy uoqae) uoqae)
LT/LT/OY e (penunuos) Y a[qe], VA ‘oyorquua J oue | SUTUIea | SSIAPPY

SH{USIY ATV JOOpu]

[001dg A1eyuamualy YIOWOQOY] 1 UoEI0Y




7 o8ed 1 s|qe,

0400 - OF ANPIWN SANR[YY swapqoad uone[iuaa 3o sanespul = wdd 008 <
do 82 - 0L eameradwa] a[qe1sjaid = 08> . :IPIXOIJ UOQIE))
SUIRPINYD J10JWOTy

poSewrp-19M = (LM pajedies jou = DN s|euaE 9seIs A1p = WA STISY] PAIB[MIINOOE = [ 19939p UOH = (N

s|[eq sfuud) = g1 JB7IIuES puey = S ) uE Burres = 10 Jausysal) JIe = Jy uofjun 12d syred = wdd

ugg feuosiad = 44 uado 100p = O gponpord Fuiresp = $J0 ISUONIPU0D IR = DY 1015w o1gno tad swerFora = /3t

SH OV :
smoputm ‘ded ysepdsyorq yws ‘WAJ A A A L 1 94 . 1L aN 6v9 00T
yurs Topun pojodres yodres ‘WaA | A A N i an LE 0L aN 9z¢ $91
WA LS 1spur swsy ,
o8 yseydspoeq ‘sdup yois Breory | A A A 81 I LE 0L aN 889 091
de8 .
» seq gsepdsyoeq s Bruvere pma | A A A Iz an 6¢ 1 aN chL 551
MUIS Iapun SWay ‘aInjiuing Aq
PYOO[q MOPUIM ‘STl BAYE Y WO Id A A A 81 aN LE oL aN 8%9 051
: s
vale Ty SIS Jopun SWay SH SqD || A A A 91 1 9¢ 0L an 6L 4
J0pO )
papiodas iopo snw s Sueory | A A A 0 I LE 0L an sis iTa!
. . . ued(y
WAQ ‘suepd Snreaesgl | & X [z 0z an LE 0L an €0L SET
Ppa1o9)ap suou “1opo papodal ‘usdo usdQ .
yserdsyoeq yuts “swam gsmd Sruwery | A A % 01 anN 6¢ 0L an 1S gl
B eare ‘s g0 “syuerd
o SRS NAd A A A 0 9 8¢ 69 anN vy STl
SHIEWIY JsnEyxy £ddng arqeuado W00y ul AmE\w.& (%) (o) (wdd) (wdd) 0L BIOY
SAMOPUIA syurdnoaQy SN Apprang duray, APIXONOTAL. | epIXOI]
DONEIRUIA . FATIBIPY a0qae) uoqie)
LI/LT/01 Pre( (ponupuod) 1 J[qey, VIN .v,v_c.-n..hu.m ‘auBY SUINIBd | :SSAUPPY

$)[nsay A1y Joopuj . ) [00ag ATE)UAWALY HIOMOGO 1U0}e30|



m‘mwmg ‘I s|qeL

%09 - 0% Hb.:&E:W 2ANR[RYY sta[qoId UOHEB[HUSA JO SAIRIIPW = widd (08 <
I, 8L~ 0f emyersdua], ' a[qeigyaid = (Og>  :APIXOKT UOQIRD
SIU2PINT) FAOJWOT)

poSeuwrep-1otem = (IM poredren jou = N  Senatew aseI0 AIp = WAJ SW9I PajeNUIngoe = [y Jo330p UOU = QN

S][eq SIuuay = g7, Jozpywes pueq = §H 9 Fuier =10 IFUSYSSN N8 = Iy uonjur tod spred — widd

uej feuosiad = J4 uado 100p = O s1onpoid Sures]o = sd0 ISUONIPUOCD I8 = )Y Joyour o1qnod Jod SUTBIFOIONL = au/3rl

SiliihA INGE (0] 2
£sap ‘I “urs NQ Bnt vore pue DN A A €A . £ anN Ly 89 aN 0£01 052
i a3pry ‘Buifres :
Ksnp “Sni vore ueid “WHQ ‘wnireaby X A A £ aNn 9y 69 aN 568 S¥e
SEL “uIs ‘WIA | A A A 0 anN 37 89 anN LyS ove
Fuiieo Gsup ‘a4 SIv/dD . :
“sdvip IS T ﬁws._muam N A X A Ll St 9 L9 aN GeT
SH ‘sdup yurs “Bn1 ea1y X A X 1z aN 9 89 an 18 0€Z
YUIs Jopun surs}i
YUTS “2ABMOIOTI TN T BaIY A A A Sl aN 8y 89 aN c18 sz
JSIA
J0 s e pajosjep jou “ropo paniodayy A A A 1z aN (i1 69 aN Ie6 0T
SH ‘sdD ‘WHA A A X )3 anN 4 0L aN £e9 S1Z
. uad(
JUIS IOpUN SE Y, pUe s ], ‘Bl a1y A A A 81 aN Sy 89 anN 36v 012
s|leq Aounoq ‘WH( Fureery | X A A 81 an 137 69 aN €65 $0T
Sy aewayg ssnegxy | Apddng siqemado | wooy ul AnE\m::, (%) (o) (wdd} (wdd) uonede|
SMOPUIAM . spuednag S 7N Apnunyg dwag, apLxouoyy | aprxoiq
uoneIRUIA ) aAnePy uogqae))y uoqiBy)
LY/LTOT =1eq (ponuyuod) 1 3fqey, VIAL olquiag ‘oueT] SupLIEd’ SSAAPPY

s)mssyy ATy Jcopuy [00Y2S ATE)NaAY HIOWOGO 1UuonRIC]



9 o3ed ‘1 s|qe]

%09 - 0% ANpUMY IAUE[TY
do §L- 0L oImeraduwing

swa]qoId UOTB[TIUSA JO HATIRIIPUL = wdd (0§ <
sjqeegerd = 008>  :@pIXOl(J UogIeD)

podeurep-1opem = (I poajadies jou = N
s[req st} = g1,

ey Teuosiad = I

ZHUES puey = §H

wado 100p = O

SOUI[OPINL) 10D}

s|eLaTRw ase1a AIp = WA SWOY PATRNILINGOE = [ 19315P UOU = (N

an Suled = 1) I2UAYSSY I = IV voypnur Jad spred = wdd

syonpoid Furuesd = sgDd I0UONIPUOd NB = )Y Jayaw o1qno Jad suresoronu = /g

SH ‘suorgsnd Jodre) A A N I aN £y 89 aN €29 08¢
1adrea uo 93pLy WHA A A N 0 aN 4% 99 aN €75 SIUYO §LT
JNTQ uey puegs Jodie) A 9\ N 0 1 144 69 aN 018 IO QLT
WAd A A N 0 ! 34 89 aN Tey 901730 §97
sdrp :
yuis “sorddns 1 N SO wosy A A A 0 aN 144 69 aN Lyl 1AV ¥9T
gni gale ‘Y MOPUM ‘IO M | A A A £ anN 8y 89 N 99§ 19T
sAo} pue .

swap ysnjd ‘sdoip dus ‘WA edie) A A A 0 aN . 44 0L - N 065 o.wm
$GT eau
od A A N 0 Wwo01sIY SHID
SYea] Yuis ‘podelj Snr ealy A A A 0 1 9 L9 aN $09 ¢se

I 1saEyYxXy A ddng a[qeuadQ ooy ul AmE\w«C (%) (o) {wdd) (mdd) uoE07)

SMOPUIA sjuednaaQ TN Alprunyg dwa) IPIXOGOTY | Ipexor( .

UODEB[IIUIA sapeRy uoqae)y uoqie))

LY/LT/0T =1ed
s){nsay A1y Joopuj

VIAL ‘90lquid J QuE | Suinaeay $53IppVy
(002§ Arejuamna|y }O0Woq O u0NEI0]

(penunuoa) T 9[qey,




