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COVID Changed Us For Good and
Sometimes for the Better
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Implementing Layered Risk Reduction Strategies
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Layered Risk Reduction

Indoor 4y 8
ir Qualj
Implemented pre-occupancy ventilation control for ventilation Preventive Mamgnz]acls fé’f Schools:
; h e
T —— systemns that serve spaces that are not continuously occupied, to uidance
utdoor Air A - L ) }
HVAC L provide the design minimum outdoor air ventilation rate for a period EA m]
educe source
of one hour prior to expected occupancy whenever the spaces have
been unventilated for a period lenger than 24 hours.
Outdoor Air Adjusted existing HVAC systems to meet all requirements of ASHRAE
HVAC o Standard 62.1, where possible, using the Ventilation Rate MA [m]
po: B
. . Ventilation
Require masks indoors ' e
q Considered the impacts of building envelope air sealing on
; ventilation. Avoided tightening the building shell and reducing air
Outdoor Air e . e e
HVAC L exchange rates if increasing ventilation or installing additional MA O
Ventilation B .
ventilation is not possible. Ensured school buildings that rely on
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Indoor Air Quality (1aq)
ORGANIZE
 Develop Systematic Approach COMMUNICATE
* Identify Existing Assets « Share Your Goals
« Design Standard Operating * Make IAQ Meaningful
- - Procedures A * Be Transparent and Inclusive
educe time indoors
* Build an Effective Team q e Investment)
« Create Champions Organize (Emilee
« Secure Senior Buy-In
\ ASSESS
EVALUATE e  Walk the Grounds
- * Solicit Feedback Moisture/Mold |geih | o Listen to Occupants
antllate < Caplure Returm on Investment N 2 LB
o Measure, Assess and Track Evaluate Cleaning & Maintenance Assess 8y
Program Implementation Materials Selection e s Bassline
+ Document Acserpl e Source Control « Keep Customers Satisfied
E Effi
e nergy Efficiency o Identify and Prevent Risks
Strategies for Continuous
Improvement
e PLAN

 Prioritize Actions

* Put Goals in Writing
 Start Small

 Work in Stages

Filter / Inactivate

« Educate Staff About 1AQ to
Change Behavior
* Train Occupants to Address

Flan The Framework for Effective School IAQ Management:

Seven Technical Solutions

Clean

Educate

IAQ Risks
* Address the Source of  Plan for the Future
Broblems Quality HVAC
« Inspect HVAC systems regularly .
« Establish 2 maintenance plan \\ HVAC

« Change filters regularly and ensure condensate pans are draining.
« Provide outdcor air ventilation according to ASHRAE Standards or local code
« Clean air supply diffusers, return registers and outside air intakes

« Keep unit ventilators clear of books, papers and other items P //
Control of Moisture/Mold — S
+ Conduct routine moisture inspections // // -
 Establish a mold prevention and remediation plan s //
* Maintain indoor humidity levels between 30% and 60% s A
 Address moisture problems promptly S A

« Dry wet areas within 24-48 hours

Strong Integrated Pest Management (IPM)
« Inspect and monitor for pests

« Establish an PM plan

+ Use spo treatments and baits

+ Communicate with occupants prior to pesticide use

inspections
« Mark indoor and outdoor areas treated with pesticides,

/

Smart Materials Selection

aintain products inventory

= Develop low-emitting products
purchasing and use policies

+ Develop a preventive maintenance plen Use only formdehyde-ree materiels

« Train cleaning/maintenance staff on protocols * Use only low-toxiity and low-emitting

« Ensure material safety data sheets (MSDS) policy
Sra‘mallabia Io shatf « Select products based on product

« Clean and remove dust with damp cloth S'”’f 5’:‘5““ ) bl on!

e aeioney T + Use least toxic cleaners possible (only
Vacuum using high-effciency filters those approved by the district)

Effective Cleaning and Maintenance
« Conduct routine inspections of school
environment

Aggressive Source Control
« Conduct regula building walkthrough

« Test for radon; mitigate if necessary

« Implement a hazardous materials plan
use, label, storage and disposal

« Establish a school chemical
management and inventory plan

« Implement smoke-free palicies

« Establish an anti-idling school bus

Moisture/Mold
IPM

Cleaning & Maintenance \
Materials Selection ‘
Source Control

Energy Efficiency ‘
4

Integrated Energy

Management Solutions

« Protect IAQ during enerey
eficiency upgrades and building
renovations

« Conduct regular HVAC
maintenance and ture-ups

« Instal programmable
thermostats

+ Consider performing post-
consiruction commissioning for
HYAC systems

 Control moisture in building

* Use walkcoff mats at building entrances ~ pccoriiiee' ot
« Conduct pollutant.releasing activities
when school is unoccupied

echanical systems
and occupied spaces.
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American Rescue Plan (ARP):
Funding for COVID-19 Response

American Rescue Plan Act — Title |l sets
aside $122 billion to Department of
Education for the Elementary and
Secondary School Emergency Relief Fund
(in addition to funds available through the
Education Stabilization Fund)

Under Title I U.S.C. § 2001(e)(2),
approximately $81 billion is being awarded
to state education agencies (SEAs) to
address 18 areas of activity in schools,
including five IAQ-related activities and
infrastructure improvements

American Rescue Plan Act, Title Il U.S.C. §
2001(e)(2) (2021)

(H) Training and professional development for staff of
the local educational agency on sanitation and
minimizing the spread of infectious diseases.

(I) Purchasing supplies to sanitize and clean the facilities
of a local educational agency...

(O) School facility repairs and improvements to enable
operation of schools to reduce risk of virus transmission
and exposure to environmental health hazards...

(P) Inspection, testing, maintenance, repair,
replacement, and upgrade projects to improve the indoor
air quality in school facilities, including mechanical and
non-mechanical heating, ventilation, and air conditioning
systems, filtering, purification and other air cleaning,
fans, control systems, and window and door repair and
replacement.

(Q) Developing strategies and implementing public
health protocols including . . . policies in line with
guidance from the Centers for Disease Control and
Prevention for the reopening and operation of school
facilities to effectively maintain the health and safety of
students, educators, and other staff.

Indoor Air Quality (1AQ)



Proven Strategies to Improve
IAQ in Schools Infographic

 |ncrease
ventilation rate

* Increase HVAC
filter efficiency

« Supplement wi
portable air
cleaners

m Proven Strategies to Improve Indoor Air Quality in Schools

Putting strategies in place to ensure adequate ventilation and filtration in school buildings is eritical for providing healthy
indoor air to students and staff. To reduce pollutants in the air and limit the spread of viruses and bacteria, schools
should maximize ventilation rates to the extent possible by bringing in as much outdoor air as weather and outdoor air
quality permit. When sufficient HVAC adjustments are not possible, consider other means of bringing in outdoor air, and also
consider increasing HVAC filter efficiency and using portable air cleaners as a supplemental filtration strategy.

rease Ventilation Rate

+ Conduct an HVAC assessment to evaluate the condition of the existing HVAC
system components and unit ventilation equipment.

+ Ensure a scheduled inspection and maintenance program for HVAC systems is
in place to allow for repair, modification or replacement of equipment.!

Assess and service your ventilation system to ensure it continues to perform
as designed

Adjust the HVAC system to bring in more outdoor air.

When HVAC adjustments are not possible, consider other means of bringing in
outdoor air, such as opening windows and using window fans, if weather and
outdoor air quality permit.

Keep unit ventilators clear of books, papers and other items that could reduce

airflow.
Increase HVAC Filter Efficiency
+ Increase filter efficiency in existing HVAC systems by using filters with the
. > highest Minimum Efficiency Reporting Value (MERV) rating possible (per
; equipment specifications). If possible, increase the level of the air filter to
. > MERV 13 or higher.
— - + Make sure the filters are sized, installed and replaced according to the
. (—\% manufacturer’s instructions.
)

Supplement with Portable Air Cleaners

t

Consider using portable air cleaners as a supplemental filtration strategy.
Choose portable air cleaners that use proven technology and are appropriately

- -
sized for the spaces they will service. Replace filters according to the
manufacturer’s instructions.
Do not use air cleaners that intentionally generate ozone in occupied spaces or
that do not meet state requlations or industry standards for ozone generation.
. e

Ifair deaners are used, they should be placed so that air is not blown directly from one
person to another, as this could potentially facilitate the spread of viruses and bacteria
to others. Air flow to and from air cleaners should not be obstructed.

=
o

 Ensure HVAC aeein i i ion standards of the American ega.guw’iag-schuols i .
Saciety of Heating, Refrigerating and Alr-Conditioning Engineers (ASHRAE)/Alr Conditioning Contractors of America

[
IACCA) Standard 180, ASHRAE handboaks, or othér equivalent standards and guidelines =
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%71 Center for Green Schools

Key findings from Fall 2022 survey to school districts:

« Many districts do not have written IAQ management plans.
« Half of respondents reported not having an IAQ plan and that
establishing one is a top priority.

« K-12 staff need resources and support to educate staff, teachers,
and community members about IAQ.

* 90% reported that they do not have established processes in place

to communicate about IAQ activities with the community or provide

training to teachers and staff on identifying or reporting IAQ issues.

» Guidance is needed on creating district-level IAQ teams.
« Half of respondents reported needing training on creating a district-
level IAQ team and establishing IAQ contacts in each school.

Indoor Air Quality (1AQ)



KEY DRIVER:
(L Evaluate Your Results
for Continuous Improvement

EVALUATE
e Solicit Feedback

e Capture Return
on Investment

e Measure, Assess and
Track Program
Implementation

¢ Document Accomplishments

e Determine the Most Effective
Strategies for Continuous
Improvement

Photo credits: Dave Blake and Rich Prill's images from the
2013 Virtual School Walkthrough Webinar
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KEY DRIVER:
| S Evaluate Your Results
for Continuous Improvement

Evaluate Your Results for Continuous Improvement * |AQ Preventive Maintenance Guidance—Evaluation

* Measure, assess and track program implementation. Use tracking sheets or EPA - |
tables to record collected data and develop metrics to allow you to evaluate your » |AQ Walkthrough and Ventilation Checklists (EPA)

program’s progress and impact. * FaTIMA Model to determine the indoor air fate of
* Solicit feedback. Collect information about the facility IAQ from school staff microbiological aerosols (NIST)
using the Collection of IAQ Checklists. * COVID-19 Risk Estimator (Setty)

e Determine the most effective strategies for continuous improvement.
Capturing retum on investment by monitoring metrics—such as the number of
IAQ complaints, the cost of IAQ-related repairs, and changes in school nurse visits,
attendance rates and test scores over time—can help you assess the success
of your work and better understand how you can refine your plan as needed.

In addition, |AQ sensors are a newer technology that can be integrated into a
building management system to help continuously monitor certain IAQ metrics. For
COVID-19 risk reduction, in particular, use such tools as FaTIMA from the National
|nstitute of Standards and Technology (NIST) and COVID-19 Risk Estimator to
determine which control measures to put in place and their effectiveness|in
reducing risk.

Indoor Air Quality (1AQ)



KEY DRIVER:
| S Evaluate Your Results
for Continuous Improvement

* Decide which data points to track.
« Create tracking sheets/tables.

* Create baselines.

« Find ways to compare your data. -
+ Reassess and fine-tune your goals.

« Continue to make the (business and
health) case to decision-makers.

Indoor Air Quality Tools for Schools:
Preventive Maintenance Guidance

Indoor Air Quality (1AQ)



IAQ Sensors and Monitoring

« Collect, monitor, measure, and evaluate
|AQ data in order to take appropriate
action and make improvements.

o Carbon dioxide levels are used as

You Can’t Manage

an indicator of adequate ventilation hiteibi oo
. Imp Ith
and air exchange rates. “
Thurs 2022
« Communicate and educate about IAQ 400 gy ~ 280 e ERY
measures. osirirb i
* Develop C_Ommumty agency, Learn more in this webinar:
collaboration, and trust around school “You Can’t Manage What You

Don’t Measure: Monitoring IAQ in
Schools for Improved Health”
featuring Boston Public Schools

environmental health.

Indoor Air Quality (1AQ)



IAQ Monitoring in Schools
/ Rengie Chan, Ph.D. June 21, 2023
wrchan@lbl.gov

Staff Scientist, Indoor Environment Group

Lawrence Berkeley National Laboratory

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I[\’EI':JJEWABLE ENERGY



mailto:wrchan@lbl.gov

EFFICIENT AND
’/ HEALTHY SCHOOLS

www.epa.gov/indoor-air-quality-iaq/clean-air-buildings-challenge

<EPA

Clean Air in Buildings Challenge

U.S. ENVIRONMENTAL PROTECTION AGENCY MARCH 2022

1. CREATE AN ACTION PLAN FOR CLEAN INDOOR AIR IN YOUR BUILDING(S) that

assesses |IAQ, plans for upgrades and improvements, and includes HVAC inspections
and maintenance.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IE EE E‘ 2. OPTIMIZE FRESH AIR VENTILATION by bringing in and circulating clean
b outdoor air indoors.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

== 3. ENHANCE AIR FILTRATION AND CLEANING using the central HVAC system and
= in-room air cleaning devices.

(Q,] 4. GET YOUR COMMUNITY ENGAGED IN YOUR ACTION PLAN by communicating
with building occupants to increase awareness, commitment, and participation
in improving indoor air quality and health outcomes.

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I[\’EI':JJEWABLE ENERGY



Presenter
Presentation Notes
What schools need to know – transitioning from pandemic to endemic IAQ management. Rich S. and Rich Corsi talked about filtration using CR boxes, ventilation, cleaning and disinfection. One of the concluding slide said “validate (don’t assume)”, so that sum up why you want to monitor for IAQ. The Clean Air in Buildings Challenge also provide a 4-step framework on where to focus your efforts as we transition from pandemic to endemic. 

http://www.epa.gov/indoor-air-quality-iaq/clean-air-buildings-challenge

’ EFFICIENT AND
75 HEALTHY SCHOOLS

eoe ] - < QO B cdc.gov S M +

¥z Centers for Disease
> A Control and Prevention

COVID-19

< Back to COVID-19 Home

Improving Ventilation in Buildings

Updated May 11, 2023

° Use portable carbon dioxide (CO,) monitors

T A portable CO, monitor can help you determine how stale or fresh the air is in rooms. Readings
above 800 parts per million (ppm) suggest that you may need to bring more fresh, outdoor air
into the space.

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/Improving-Ventilation-in-buildings.html

S | Office of ENERGY EFFICIENCY
ENERGY &IIQEI\?EWABLE ENERGY



Presenter
Presentation Notes
One guidance from the latest CDC on improving ventilation in buildings is to monitor for CO2. It said…  We may want to debate whether 800 ppm is the right number or not, or if different buildings need different thresholds as the ASHRAE public review draft 241P suggest, it nonetheless states clearly the value for monitoring CO2 as a proxy for ventilation. 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/Improving-Ventilation-in-buildings.html

y EFFICIENT AND
75 HEALTHY SCHOOLS

Monitor CO2 to show improvement in
ventilation

Lower Grade (Ages 6-10) Upper Grade (Ages 11-16)
« Average CO2 emission: * Average CO2 emission:
0.0043 L/s per person 0.0057 L/s per person

« About 10.5 L/s-person « About 14 L/s-person

outside air needed to outside air needed to
keep CO2 below 800 keep CO2 below 800
ppm ppm

Currently, code required outdoor air ventilation rate is
about 7 L/s per person.

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I{\’EI':JJEWABLE ENERGY


Presenter
Presentation Notes
To illustrate, 800 ppm in an elementary school would roughly correspond to an increase from 7 to 10 L/s-person. In middle / high school, the amount of outside air ventilation would need to increase even further in order to maintain CO2 below 800 ppm. In both cases, monitoring for CO2 is a way to show ventilation improvement over current code requirement. 


®)

y EFFICIENT AND
/5 HEALTHY SCHOOLS

https://www.epa.gov/indoor-air-quality-iag/wildfires-and-indoor-air-quality-schools-and-commercial-buildings#wildfire

8. Prepare to monitorindoor PM; 5 by
purchasing one or more low-cost air sensors
\Q’EPA " designed to measure the pollutant. These low-

United States

o™ . ol e cost sensors can be used to show trends in

PM, 5 levels (i.e., whether PM, 5 is increasing

or decreasing). These low-cost sensors will not
be as accurate as regulatory monitors, but can
show whether your interventions are reducing
indoor PM; s.

s DEPARTUENTOR | (e o ENERGY EFFICIENCY
ENERGY | & ReNEWABLE ENERGY



Presenter
Presentation Notes
Another reason why you may want to monitor for IAQ is wildfire smoke. I used to think this as a western states problem, but clearly it’s a bigger issue that many schools may have to response to. Again, you can find guidance from EPA pointing to the value of monitoring. It says… 

https://www.epa.gov/indoor-air-quality-iaq/wildfires-and-indoor-air-quality-schools-and-commercial-buildings#wildfire

®)

y EFFICIENT AND
/5 HEALTHY SCHOOLS

Classroom HVAC Retrofit Evaluation Study

CALIFORNIA
ENERGY
COMMISSION

' 41
\ EIL)

ENERGY COMMISSION

-california-schools

s DEPARTUENTOR | (e o ENERGY EFFICIENCY
ENERGY | & ReNEWABLE ENERGY


Presenter
Presentation Notes
To give you an idea of what you can do with particulate matter (PM) data. Here’s a research study that we did with UC Davis, with funding support from the California Energy Commissions. 


’ EFFICIENT AND
75 HEALTHY SCHOOLS

Bakersfield Region Sacramento Region
. . Elementary School High School
IAQ monitoring (2017/2018) —
Visit 1 Dec 5-19, 2017 Feb 1-9, 2018
Visit 2 May 7-14, 2018 May 29-June 5, 2018
Visit 3 Oct 10-18, 2018 Oct 30—Nov 8, 2018

B Two schools, 13 classrooms,
all with retrofitted HVAC

[ TSI DustTrak 1 8530

B Measurements:
— CO, (Vaisala)

— PM,; (DustTrak,
gravimetric)

— Black carbon (ABCD)
— Ozone (2BTech)

— Formaldehyde (Time-
resolved and passive)

SKC UMEx

uuuuuuuuuu

. L mﬁ-mummmuw‘\\\

[ Ty

Tow 320 e
i | ege

Graywolf FMM

Vaisala GMW94

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I{\’EI\TEWABLE ENERGY



Presenter
Presentation Notes
We measured a wide range of indoor air pollutants using research grade and consumer grade monitors. We monitored 2 schools, 13 classrooms totally, over a year. 


y EFFICIENT AND
75 HEALTHY SCHOOLS

Monitor indoor PM,  to show the effect of

filtration

25 B 44% (Bakersfield) and 49%
°’°§ (Sacramento) reduction in
S 20 mean PM, - from the three
g 25
= visits
s 15
S 10 - T Plantower PM S
E B Long-term Plantower antower P Sensor
= 5 i sensor data show 41%
'8 0 J (Bakersfield) and 45%
: B . | 1 d t. .
= Bakersfield Sacramento (Sacramento) reduction in

mean PM,:

Elementary High School
= MERV 8

MERV 13

-california-schools

U.5. DEPARTMENT (]

v | Office of ENERGY EFFICIENCY
ENERGY & I{\’EI\TEWABLE ENERGY


Presenter
Presentation Notes
The low cost sensors that we use is Plantower, which is what’s inside PurpleAir monitor. For those how are in person, there’s a demo following this webinar, where you can see an example of this. Using this low-cost sensor, we were able to clearly show differences between classrooms that had MERV 8 and 13 air filters, even when the levels indoors were quite low. These types of comparison are powerful to show the value of filtration. During wildfires, being able to monitor for indoor PM levels so you an inform decisions about school closure is really valuable. 


®)

y EFFICIENT AND
75 HEALTHY SCHOOLS

Baseline and document ventilation / filtration improvements

What indoor air pollutants to measure?

CO2 (carbon dioxide) Yes
PM (particulate matter)

Temperature Yes
Relative humidity

Other gaseous air pollutants:  Maybe; for addressing specific

O3 (ozone) concerns about exposure to polluted
SO2 (sulfur dioxide) outdoor air (O3, SO2), or emissions from
NO2 (nitrogen dioxide) combustion (NO2, CO)

CO (carbon monoxide)

TVOCs (total volatile organic Not informative to guide actions

compounds)
Air Quality Sensors

U.S. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & EEI\?EWABLE ENERGY


Presenter
Presentation Notes
To summarize, we think there’s great value in monitoring for IAQ, particularly CO2 for ventilation, and PM for wildfire response. T and RH always useful and typically part of monitoring anyway because sensor response can be dependent on T and RH. There are low cost monitors that would include other indoor air pollutants, as I show earlier there are lots of reasons to measure a great many things, but beware of the technology limitation, think about if the data you are getting are sensitive enough, accuracy enough for you to take actions. 


®)

y EFFICIENT AND
/5 HEALTHY SCHOOLS

Set Goals of IAQ monitoring

Communication Tool
Visualization; Need consensus from stakeholders on

threshold levels and next steps

Guide Building Operation

Data analytics; Compute stats helpful for facilities to
identify problems and evaluate outcomes

Integrated Building Control
System integration; e.g. HVAC operation modes

U.5. DEPARTME

"y | Office of ENERGY EFFICIENCY
ENERGY & E:EI\?EWABLE ENERGY



Presenter
Presentation Notes
I think another way to look at IAQ monitoring is to ask what are your goals. 


’ EFFICIENT AND
75 HEALTHY SCHOOLS

® | ong-term continuous monitoring versus

Key DeC|S | ons short-term (days or weeks) audit.

N

4

Entire school or prioritize classrooms;
monitor in each room or use a sampling

approach
Duration

% ® Consider installation and ongoing
maintenance costs: access to data
platform, monitoring equipment
replacement

Staff training and communication with
stakeholders about key findings

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I{\’EI\TEWABLE ENERGY
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Www.epa.gov/air-sensor-toolbox

EPA Resources on Air Sensors o EPA

United States
Environmental
Protection Agancy

EPAGDO/R-22/213 | September 2022 | www.epa.goviresearch

www.epa.gov/indoor-air-quality-iag/air-sensor-technology-and-indoor-air-quality

Air Sensor Technology and Indoor

The Enhanced Air Sensor

Air Quality Guidebook

Office of Research and Development
Center for Environmental Measurement and Modeling

U.S. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & &EI\TEWABLE ENERGY


http://www.epa.gov/indoor-air-quality-iaq/air-sensor-technology-and-indoor-air-quality
http://www.epa.gov/air-sensor-toolbox

’ EFFICIENT AND
7% HEALTHY SCHOOLS

https://www.epa.gov/indoor-air-quality-iaq/low-cost-air-pollution-monitors-and-indoor-air-
quality

Understanding Accuracy and Precision of Low-cost
Air Pollution Monitor Measurements

Accurate, Precise,
not pl’ECiSE not accurate
el i Kt Accurate and Precise £ ion s o)
u : £ : 4 the air measurements
what is actually in the air is the ideal situation repeat

S | Office of ENERGY EFFICIENCY
ENERGY &IIQEI':JJEWABLE ENERGY



https://www.epa.gov/indoor-air-quality-iaq/low-cost-air-pollution-monitors-and-indoor-air-quality

/ EFFICIENT AND
75 HEALTHY SCHOOLS

Additional Resources

PM Sensors
s “Field MAE ‘LabMAE | S
ensor Make Est. Cost | o lutant(s) | *Field R? | “Lab R2 e S
Image (Model) (UsD) (rg/m?3) (ng/m?3) Report
| eroqal 5,000 PM e 2.9t05.1
| (AQY-R) = > 0.81 0
— Aeroqual
. . ' : ‘ (AQY v0.5) $3,000 PMys 068;;° 0.99 8810360 | ;ZFKB)
M South Coast Air Quality Management pscontined .
= PMys : 0.99 421053 5410151
. . . . ) Aeroqual $4,000 0.81 (674 KB)
District - Air Quality Sensor Performance = waruo | oD 40388
. : PMys %466;" 0.99 44106.2 11.9t032.4 .
Evaluation Center (AQ-SPEQ) g | memam | -
(S500-PM) o 0.15to 3510 180 (702 KB)
10 .0 0 -
0.24
BC
- Acthlabs $6,500 (Black 067?;:0
(microAeth) Carbon) g
PM1.0 nggm 421053
i Airly $1,000 PMys 05839“’ 45t05.0
0.34
PMyo 0_370 19.3t0 19.7
PMyo Ofg;° 0.99 211023 70t07.3
Air Quality Egg 084t PDF
Bnu-ull cﬂﬂﬁt (2018 Model) $249 PMy5 0es 0.99 4.4t05.3 6.1t06.6 771 kB)
0.12 to
AQ M D PM;o v - 16.4t019.2
[A | ArQualitvEgg | g9 PM ~00
(Version 1)
M 0.79 to
[0\ | AirQuality Egg | 40 ” 0.85
A (Version 2) PM1o 0.31to

Eaipsmayy | Office of ENERGY EFFICIENCY
ENERGY & IQEEI\TEWABLE ENERGY



http://www.aqmd.gov/aq-spec

B
Questions to think through about IAQ
monitoring

B How to check for agreement among the many IAQ
monitors in schools?

B How to identify monitors that are not performing?

B How to compare measurements from inside a school and
outdoor air quality data?

B How to compare IAQ measurements with data being
collected using different monitors?

S | Office of ENERGY EFFICIENCY
ENERGY &IIQEI\?EWABLE ENERGY
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Clear metrics for setting goals to achieve better indoor
air quality in schools

Metrics

Benchmarking of indoor air quality data in a large,
representative cohort of schools

Further our understanding on how indoor air quality
parameters can inform health and learning

Advance data analytics for automated diagnostics to
improve building operation

U.5. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & I{\’EI':JJEWABLE ENERGY




IAQ Monitoring in Schools
/ Rengie Chan, Ph.D. June 21, 2023
wrchan@lbl.gov

Staff Scientist, Indoor Environment Group

Lawrence Berkeley National Laboratory

U.5. DEPARTMENT OF
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Classroom 1AQ Monitoring
Through Central Controls

aV?

@ramento City




at?

Project Team

 Chris Ralston — Director, Facilities Management

Sacramento
City Unified
School District

« Chamberlain Segrest — Sustainability Manager

Mike Taxara — Project Manager

» Alex Constance — Supervisor, HVAC



Project Goals

Replace very old central controls system
Grant funding (free money) — ESSER Il/lll Funding
Efficient project execution — Complete by September 2024

Be able to adjust to new environmental expectations quickly

- COVID
—  Wildfires
— Energy Efficiency

No Classroom visual displays



Project Details

Install new Metasys platform control center
« Install new t-stats, CO2 in every classroom and gathering space

* Install new combo t-stat/CO2/PM sensor in select classrooms to get site
average for particulate matter

» Install or repair dampers to allow for automatic demand ventilation changes

« Install outside senor at each school project (23 schools in current project)

- co2
- PM
~ vocC

« Long term data gathering



Field Application

Hollywood Park Room 14




Classroom Details — Hollywood Park Room 14

960 square foot classroom — portable
« Student load rate 33:1

« Actual load rate 39 students

« Bard unit

« Y2to HWY 99, V4 Mile to Executive Airport, 1 mile to I-5



Classroom Data March 6, 2023 (Before)




Classroom Data March 8, 2023 (After)

2 @ &)
A EewmEgr B




Field Application

Pony Express Room 9




Classroom Details — Pony Express Room 9

900 square foot classroom — Standard Construction
« Student load rate 24:1

« Actual load rate 24 students

* 4 Ton Split system — Gas furnace

» 1500 feet to I-5, 2000 feet to Executive Airport



Classroom Data March 10, 2023 — Pony Express




Thank You!
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