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Outdoor air levels in Beijing in 2013

Based on data from US Consulate’s Twitter feed
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Agenda

[ e Who are we? ]

e What is Indoor Air Quality?
e BSB’s Indoor Air Quality Strategy
e What you can do at home to protect yourself

e Frequently Asked Questions / Q&A



PureLiving China

Full Service, indoor environmental testing and consulting

(air, water, lead, mold, asbestos)
e Credible and recognized - 2,800+ projects since 2010 @
o Certified, trustworthy test results with expert w
interpretation |
e International standards and best practices

e Cost effective, proven solutions based on your
environmental assessment: remediation, filtration, energy
savings,

alr monitoring
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Our Approach

UL,

Assess Maintain
* Certified testing: air, * Remediation * Monitoring
water, mold, chemicals, * Commercial filtration * Maintenance
lead * Energy savings  Staff training
* Odor investigation * Green materials * Community engagement
* Energy and building sourcing and air quality

safety auditing design
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Environmental Health and Safety Advisors to China’s
Top Companies and Schools

Bank/o,;;zrica SAPZ @ @ - & Microsoft
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{ Over one-third of the Fortune 100 companies in China are our clients }

Featured in:

C\N THE WALL STREETJOURNAL. ~ Forbes
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We have also worked with over two dozen schools and universities in
Shanghai and Beijing



What our Clients say

A} provided the right balance of

“ g urgency and effectiveness, and

CO nCO[ dMIG Pureliving has a successful track
ERmREESY record within other schools..”

-Tom Kline, Director,

Shanghai

“When looking at all the options,
we choose this path as it

-Gregg Pinick, Head of School

“Your work is fast, efficient, and
cost-effective. All in all, our whole
school community feels...that we
are in Pureliving’s capable hands.”

Western International School of

5 campuses
(~50.000sgm)
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“Pureliving was organized, efficient
and professional...in ensuring our
students and their schools are safer
and healthier places to learn.
Consulting with Pureliving has
been an excellent partnership”

-Jeffry Stubbs, Superintendent,
Shanghai Community International
School

“An enormous "thank you" for
many extraordinary things you
have done for MSS and the
children this past year and half.
We have come to count on you for
the services that you provide so
professionally and thoroughly.”

-Judy Townsend, Head of School
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Why is indoor air quality such an issue in China?

/> Lagging regulatory
enforcement and lack of
mandatory disclosure

» High levels of outdoor
pollution infiltrate into
indoors

» Frequent renovations + poor
materials = bad air quality

» We spend up to 90% of our
lives indoors. But indoor air
is typically 5-10x more
polluted than the outdoors

» Children are an at-risk group

» Misinformation about what
K solutions really work




Particulate Pollution (PM2.5)

Sources:
Vehicle exhaust, coal burning,
industrial emissions,
construction, dust buildup (no
proper vacuum)

Health impact:

Respiratory disease and
infection, triggers asthma
attacks. Contributes to heart
attacks and strokes, diabetes,
and even obesity
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Even though you don’t see or smell it,

PM2.5 damages your lungs

€PM2s
Combustion particles, organic
compounds, metals, elc,
<2.5um (microns) in diameter

HUMAN HAIR
50-70um
(microns) In diameter

90 um (microns) in diameter
FINE BEACH SAND

L. Particle pollution inhaled 3. Particles lodge deep

in lung’s air sacs

2. Microscopic particles
evade body’s natural
defenses

the lungs




AQl vs. APl vs. Mass Concentration

AQI (Air Quality Index)

« Unitless scale between 0-500 that US EPA uses to describe pollution level

« Normally composed of multiple pollutants: PM10, PM2.5, NOx, SO2, ozone
* AQI will show the highest pollutant, so AQI can be high even if PM2.5 is low
* Not linear — API of 200 is about 4x worse than 100

API (Air Pollution Index)

» Unitless scale between 0-500 that China MEP uses to describe pollution
level

» Different concentration levels between API/AQI 0-200. API 50 = AQI 100

« Same above API/AQI > 200

Mass Concentration (micrograms per cubic meter or pg/m3)

 Amount of dust that is in a volume (m3)

« All health standards use mass concentration

« Allows you to compare numbers regardless of country or equipment type
« We recommend US EPA of 35 pg/m3 (WHO = 25, China = 75)

« Recommended option for policy formulation



PURELIVING %ll ’

Indoor Environmental Solutions o

AQl vs. API vs. Mass Concentration
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Volatile organic compounds (VOCs)

o N

Class of organic chemicals slowly
emitted from manufactured materials

Sources:
Extremely common in building
materials: particle board, glues,
paints, carpet backing

Health :
Causes headaches, rashes, nausea,
vomiting, nose bleeding, or eye, nose,
or throat irritation. Linked to nasal

\cancer /
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Not a solution!

Self-testing
kits are
notoriously

inaccurate
and
misleading

ORI 6

Actual lab results : 0.056 mg/h3
Left kit : 0.2 mg/m3 (350% over)
Right kit : 0.4 mg/m3 (650% over)
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Microbials: Mold and Bacteria

Sources: humidity, water damage, low ventilation, cross-contamination

Health impact: allergic reactions, asthma development, runny nose, headaches, some
molds can release toxins. Long term exposure = mold allergies
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Lead Exposure: China-specific problems

“Even in areas with no lead pollution sources, over one-third of Beijing
children tested positive for lead poisoning compared to 3% in the US.”

Review of decade of lead studies pub by Environmental Research

w Ut AN
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CONTAINS
LEAD

* Leaded gas and paint banned

* New construction means little
likelihood of old leaded paint

g..-—,~§-. -

}

o

1. Identify sources in your

* Few laws limiting use in environment
domestic manufacturing

2. If levels are high, test

* Landlords not required to

delead/test blood to confirm
* Standards are lower (air and 3. Eliminate sources and
blood) reduce exposure

4




Agenda

e Who are we?

e What is Indoor Air Quality?

[ e BSB’s Indoor Air Quality Strategy ]

e What you can do at home to protect yourself

e Frequently Asked Questions / Q&A



PURE i ! ’

ntal Solutions <

Client situation

* Qut of concern for the health of students and staff, the British School of
Beijing conducted a systematic air quality audit for its Beijing campus by
PurelLiving China, a leading indoor environmental consulting firm in China
in November 2013.

* To better protect its students and staff, BSB has upgraded its facility by
installing the customized in-ceiling air filtration systems throughout its
campus, as well as installing high-efficiency air filters in the fresh air
systems.

* Next, state-of-the-art online Air Quality Monitors will be available to
safeguard the health and safety of everyone on campus.

Objectives:

v' Provide confidence and peace of mind to parents, students and
staff

v Market differentiator

v’ Target: WHO air quality = <35 ug/m3




The Total Solution

Indoor air quality
incorporates these five

principles:

1. Fresh outside air

2. Filtration of incoming
fresh air

3. Re-circulation filtration

4. Energy recovery

5. Monitoring and

maintenance

Energy

Recovery

Ventilator \ &,
X

oy
{ /

Re-circulating
filtration

PURELI

Filtered
fresh air

ntal Solutions
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Solution - Filtration
Common Ways of filtration

Ceiling mounted — Duct type air purifier (Exclusive

Portable Filters
technology)

X- X X

In-duct Filtration Central AHU Filtration

X X X
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XJM Re-circulating Air Cleaner Exclusive Technology
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» Custom design suited to specific locations

* Single unit can filter up to 100m?

» Will achieve more air changes per hour
 Discreet and hidden from view

» Can be controlled remotely via web interface

Pros

»  Typically more effective and faster to reduce PM
than portables

« Can accommodate large volumes
Price-effective
Allows for other pollution reduction technology

*  Frees up floor space

+ Safer

Cons

* Not portable
e Permanent
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In-duct Filtration & Central AHU Filtration
For Large Space

Install inside the HVAC system in order
to filter all air which enter the ACs.

Pros
Custom size
Faster
Effective
Larger application area
Cost-effective

Frees up floor space =¥ 54 -
Won't change exterior of site. ~ ﬁ‘:‘:‘&‘
Safer — won’t be tough and hidden from user ’

Long life

Cons
Not portable
Can not be reused
Reduce a little air volume of FCUs
A small increase in the risk of condensation
( only in cooling)
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Do Air Filters Work? S
Particulate Matter (PM2.5) Concentration over Time
500 :
Smoked 1 Lit 3 Air
cigarette candles purifier
400
o
(S
E 300 -
% Opened + Exhaust
g 200 window fan
= \/
Outdoor
100 air level
““% \J EPA 24-hr
Maximum
O B | | : | | | R
22:33 23:02 23:31 0:00 0:28 0:57 1:26

1. Occupant activities really impact air
2. Air purifiers do really work!
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However, in-ceiling fixed purifiers are much more effective

than portable units
PMZ2.5 Levels Recorded Within 1 Hour

BN Portable Unit === |n-Ceiling Filtration

120
100 . ) :
95 Time for filters to achieve : :
\ “healthy” levels of PM2.5: Final Reduction:
80 - Portable: 45 min Portables: 79% .
\9 - In-ceiling: 12 min In-ceiling: 97%
60 P o . —

4 \\\

Particulate Matter (PM2.5) Level (ug/m3)

40
25
20
0 3

00:03 00:06 00:09 00:12 00:15 00:18 00:21 00:24 00:27 00:30 00:33 00:36 00:39 00:42 00:45 00:48 00:51 00:54 00:57 00:60

Time of Sample
(2 min samples taken every 1 min)

[ The ceiling-mounted unit works faster and is more effective than a portable unit ]




Real-Time IAQ Monitor

Provides real time display of common IAQ parameters:
Particulates (PM2.5)
TVOC'’s (total organic volatile compounds)

Carbon monoxide

Carbon dioxide (ventilation quality)
Temperature and relative humidity

~~~~~

Mobile Reporting
The IAQ Monitor unit will be visible but the
data will not be shown to the staff, unless
management decides to publish
The data can be used to monitor the
effectiveness of filtration system set up in the
campus
Enables operation/facility managers to
maximize air quality over the long term with
automatically generated job tickets

Indoor Environmental Solutions 1.
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Expected Results of Good Air Quality Will be
Significant

Average productivity gain
due to good indoor air Students in classrooms with

quality (IAQ) is between 3- better ventilation are on
7% -- 100 hours per average 15% more productive

worker each year

AIR QUALITY INDEX

Values above 100 are
considered to be
unhealthy by the EPA.

Improved air

quality can Pollution Factor

reduce : Air Quality Index, or
: measure of major pollutants,
in cities across China and

absenteeism
by 35% : the U.S. on Friday.

Sources: China’s Ministry of
Environmental Protection; U.S.
Environmental Protection Agency

The Wall Street Journal
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Filtration Systems will stop outdoor pollution cold:
XJM System performance during Shanghai Airpocalypse

Comparison of Outdoor and Indoor Pollution Levels During Shanghai * Data sampled under

“Airpocalypse” Dec 6, 2014 worst case situation
Outdoor Indoor Level (XIM Filtration System) (12/6/13)

" Outdoor levels
: during 12 hr
workday averaged
472 ug/m3 — over
12x the US EPA’s
standard for healthy
air (35 ug/m3)

Meanwhile, indoor
US EPA Standard levels averaged 34
g ug/m3, within the

US EPA’s standard

System reduced
900 930 1000 10:30 1100 1130 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 0 1 800 18:30 19:00 19:30 20:00 PM |eve|S 93%

TIME

Guaranteed to meet or exceed the US EPA standard of <35ug/m3

[UG/M3]

PM2.5 LEVEL
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Knowledge is power

Outdoor Air Quality online sites
. » Website: www.agicn.info
s it s  iPhone: China AQI (Fresh Ideas Studios)
¥y 388 - Android: China AQI, Shanghai Air Quality
arton « Plans to setup local outdoor monitoring stations.
o Stay tuned...

. ;l__,!__ « Modify Your Behavior Based on Air Quality
Y ovonsrs « Magic number: <35 ug/m3 (US EPA)

* Don’t open windows if > 140 ug/m3

« Wear masks > 70 ug/m3

« Okay to have windows open if <35 ug/m3



http://www.aqicn.info/
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Arm Yourself - Equipment

Use air purifiers

« Must fit the room — be aware of sizing

« Turn on high speed for 1 hr before going to bed or
after ventilating

« Set to medium when home; low speed ineffective

« Change filters based on manufacturer guidance or
when dirty

Use HEPA vacuums to control dust

« New vacuums have special filter to collect dust

« Before, all the outdoor dust was settling and then
becoming airborne in classrooms

« Vacuum rugs, carpets, fabrics — anything that is not easily
mopped

« At least once per week
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Do masks work?

Mask Efficiency at Reducing PM2.5

Intake

250
y—- 226
o
=
& 200
=
S

150
5_3 132
£
1 US EPA
i 100 1
= Standard
-»
S " 51
o - 28
= \
= — - 1

0 —
Outside Air Cotton Surgical N95 (Week old) N95 w/valve Vogmask

The PM2.5 concentration was measured with a Lighthouse 3016-IAQ. The numbers shown above are

the calculated average of two separate samples. Testing was performed on February 21st, 2013 at
6:00pm around East Third Ring Rd, Beijing.
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What you can do

Keep doors and windows closed!
* However, still ventilate once or twice a day for 20 min

each time
» Monitor free air quality monitoring station data

» Close windows, turn on purifiers

Avoid humidifiers
 Indoor humidity should be 30-55%

* Most people use humidifiers without knowing
what the level is

« High humidity - mold and allergens

» Office mold often found caused by humidity
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What you can do

Use a good HEPA-filtered vacuum cleaner to ensure that
settled dust doesn’t get released back into air. Once a
week — all surfaces that can hold settled dust
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What you can do

Replace filters frequently:

- Every 6 months in air purifiers

- When dirty in vacuums
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Not all about PM2.5...
Ten Tips for Choosing a Healthy Home

B 0 D =

7.
8.
S.
10. Get your new home tested — it’s better to know!

Avoid basements

Avoid new construction and new furniture

Avoid carpets (haven for particulate and allergens)
Check for water damage or leaks from outside
Beware odors — especially musty ones

Proper insulated windows and basement (no
condensation)

Ask site history — chemicals persist in soil for decades
Choose lead-free, low-VOC paint (<50g/L)
Insist on an exit lease clause pending air testing
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Our goal is to be a true partner to the community
Community announcements posted by partner schools

'\;] SCIS gl lﬂtr at WISS

Commrtted to a v.able"n _g = r Home News College Counselling Photos  WISS Sites  Calendar
air quality I '

Home : News | WSS Today » Big Dreams for Blus Skies

Big Dreams for Blue Skies

When the poliution levels skyrocketed on December 6th. it gave many people a scare We have
heéard so many horror stories coming out of Beljing about the unfathomable, enclosing,
encroaching potiution and we thanked the stars, our bosses, curpanners, our luck that we were
in'a city not quite 50 bad. However, the pollution of that day, put us right up there with our
gowncast. northem-sister city

Why did it ise ta those levels? And will it happen again? Are the questions we were left with

We invited Louse Cheng, the President of PureLiving, and our environmental consultant, 1o
come o WISS and ansiwer these questions, and more

“The reason why the poBiution peaked also had to-do with the weather at that time. that created
2 bubble. trapping the poliution in. The bulk of the poution malnly came from big industry  As
the temperatures and the weathes changed. the poliution Ievels dropped We do nol expect
Shanghai 10 be hitting such high-levels or even levels aver 200 for extended periods of ime.”

And immediately, we teel a little refief But what about the prevau ng pmuuon issue that iIs now

el [ & ST B P iy o £y it A N LTa
IVING

P 10 wmens W B0 1 rove ---u'.-u,.p-u- PURE

PGED TR, o Mo fo ..u't-h-m eonmsnts
VCE mae dan taban the Toad s wdoe ate Whids s hood Comremanie fredoot Ermproermarest ¢ Vldn"l -
e e w1 or rameomial sboois”

vy O www. purelivingehing . cum
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Aaron Feng
(010)6500-8058
aaron@purelivingchina.com
www.purelivingchina.com



http://www.purelivingchina.com/

