Field Researcher’s Manual 
 Standard Operating Procedures for the Measurement of Particulate Matter 2.5
SECTION 1: OVERVIEW
List of materials
Clean Work Environment Equipment:
1. TrakPro software version 4.50 or later (Using a older version results in connectivity problems between the Sidepak and the computer)
2. USB cable
3. Zero filter
4. Kim Wipe Tissues or any other soft tissues
5. Impactor grease
6. Screwdriver
7. PC computer running Microsoft Windows with a USB port
Field Equipment:
1. TSI SidePak AM510 Personal Aerosol Monitor 
2. Power supply/charger
3. Tygon (clear plastic) tubing 
4. Purse, bag, or soft briefcase to conceal SidePak 
5. Watch
Research tools and procedures:
1. Field researcher’s manual (this document)
2. Country information sheet with agreed building types to be included in the study
3. Criteria for selection of venues
4. Supervisor Checklist
5. Data collection worksheet
6. Procedure checklist
7. Clear plastic sheet protector
8. PC computer running Windows 98 or later version
9. Demonstration DVD video (also available on YouTube or on http://www.shsmonitoring.org/)
TSI SIDEPAK AM510 PERSONAL AEROSOL MONITOR (PM2.5)
A TSI SidePak AM510 Personal Aerosol Monitor (TSI, Inc., St. Paul, MN, www.tsi.com) is used to sample and record the levels of RSP in the air.  The SidePak uses a built-in sampling pump to draw air through the device where the particulate matter in the air scatters the light from a laser.  Based on the amount of light scattered the device displays the real-time concentration of particles in milligrams per cubic meter.  The device weighs slightly over one pound and measures 5.1 in. x 3.7 in. x 2.8 in.  The aerosol monitor is fitted with a 2.5 μm impactor in order to measure the concentration of particulate matter with a mass median aerodynamic diameter less than 2.5 μm, or PM2.5.  Particles of this size are referred to as “fine particles” and are released in large quantities from burning cigarettes.  Fine particles are easily inhaled deep into the lungs and are associated with adverse health effects.  The impactor is designed to remove half of the particles at 2.5 μm and larger particles with increasing efficiency.  The SidePak continuously measures the particle concentration and is set to record into memory the average level every one minute.  The recorded measurements can later be downloaded to a PC for analysis.
A PC computer running Windows 98 or later is necessary to download and analyze the data from the two air monitoring devices.  The computer must have an available USB port to communicate with the TSI SidePak.  The computer must also have the data analysis software TRAKPRO version 4.50 or later installed.  This software comes bundled with the air monitoring instruments or is available free from TSI (http://www.tsi.com/).
SECTION 2: SAMPLING PLAN:
1. Building sampling procedure and contacting building
Several approaches may be taken for the selection of buildings for the monitoring study.  The selection of a random sample is ideal, in which all the buildings of a certain type in a city are enumerated and randomly sampled from.  In many settings, building enumeration may not be feasible or there may be a lack of access to some locations or other logistical constraints.  A convenience sample of buildings may be used if enumeration of all buildings (e.g., restaurants and bars) in a city is not possible.  Further, there may be specific sentinel locations of interest, such as a hospital that is particularly revered or that serves a particular segment of the population. The types and number of buildings/locations to be included in the study have already been provided on the country sheet. The minimum criteria for venues selection have also been provided to you.
2. Coding sample sheets
It is necessary to have a systematic coding procedure for all field materials utilized in sample collection, including the air monitors, questionnaires and sample sheets. This coding ensures that all locations have a unique identifier and facilitates tracking and data analysis. Each air monitor will receive a unique four-digit code that originated in the lab (in a lateral label of the monitor).  The field coordinator/supervisor will assign each interviewer, or field worker a unique ID to be used on all the collection forms. A master list of the locations to be visited in each city will be retained by the field coordinator/supervisor.  They will assign a unique building number to each of the buildings and retain the master list in the project binder.
The codes will be assigned based on the following table:
	Building type
	Hospital
School
Entertainment/Bar
Government
Transportation
	H1
S1
E1
G1
T1

	Room Type
	Offices, Waiting Rooms, Cafeteria, Lounge, etc. See observation sheet for detailed coding
	From 01 to XX

	Room #
	Number of Room
	From 01 to XXX

	SidePak ID
	
	Between 0001 and 9999 (SidePak Serial #)

	Interviewer
	
	From 01 to XX


3. Labeling of sample sheets
All the study materials should be labeled according to their unique code. The field coordinator/supervisor will write the name of the location on each form as to inform the field worker which building to visit. The fieldworker must complete the labels by adding the country, building type and building number to ensure that sample sheets can be linked to the exact location that they were placed.   It is very useful to prepare the labeling of all field materials before going to each of the buildings so that the fieldwork is done faster and interruption of the building occupants is minimized.
Example label for PM2.5 sample sheets that every country will receive (two copies of every label; one each for worksheet, and checklist) 
	SidePak ID
	Building type
	Room Type
	Room number

	XXXX
	XX
	
	XXX


For example, Label for the third lounge in the second hospital measured in country 123 (as defined by the ISO-3166 codes) would be:
	SidePak ID
	Building type
	Room Type
	Room number

	1034
	S2
	04
	3


SECTION 3: DATA COLLECTION PROCEDURE:
1. Equipment preparation and operation
TSI SidePak AM510 Personal Aerosol Monitor
There are 3 important steps that the user must perform to prepare the SidePak for operation:
1. The batteries must be charged
2. The impactor must be cleaned and greased
3. The monitor must be zero calibrated
The SidePak is equipped with an internal rechargeable battery pack that can easily provide 10 or more hours of continuous monitoring on a single charge.  The SidePak also has a convenient power management feature where the unit conveniently displays the approximate number of minutes the monitor can continue to operate.  The impactor is a device attached to the inlet of the SidePak that determines the cut-off size of particles entering the monitor.  The SidePak will be fitted with a 2.5 μm impactor that requires cleaning and greasing prior to each use.  Finally, prior to each use, the SidePak should be zero calibrated with the included HEPA filter.  These 3 preparation steps are detailed in the “Air Monitoring Field Protocol” in SECTION 4 of this document.  
In addition to these 3 steps it is important that the sampling pump in the SidePak is operating at a flow rate of 1.7 liters/minute to ensure the impactor operates properly.  Researchers at Johns Hopkins will do this step and the user should not have to change the flow rate. In some long term studies, field workers will be trained to use the flow calibrator, however, IGTC does not provide this training or equipment. 
2. Building visit
Plan to visit the building during a day and time of average occupancy. For instance, visit a restaurant during dinner time not in the middle of the day when there are only few people eating. It is important to visit locations when people/patrons are present and under normal conditions. On the sample collection sheet indicate the condition of the windows and doors (open or closed).  Write down the estimated occupancy of the room and the number of smokers observed during a 15-minute period. 
3. Venue monitoring protocol
The number and type of sampling locations for PM2.5 monitoring and the sampling time for each of the selected places is shown in Table 1.
	Venue
	Data Collection Location or Room*
	Sampling Duration1 

	Hospital
	Outside
Stairwell
Common Area
Outside
	10 mins.
30 mins.
30 mins.
10 mins.

	School Library
	Outside
Inside Doorway
Inside Library 1st Floor
Inside Library 2nd Floor
Outside
	10 mins.
30 mins.
30 mins.
10 mins.

	Government Office
	Outside 
Outside Court Yard
Stairwell
Office
Outside
	10 mins.
30 mins.
30 mins.
30 mins.
10 mins.

	Total (2-3 per venue type)
	
	270 Minutes


*If there is a designated smoking areas monitor both in the smoking and non-smoking area.  Each section would have its own data sheet.  
The SidePak should be placed in a convenient shoulder bag, computer case, or backpack.  One end of a length 
of TygonTM tubing is attached to the inlet of the SidePak and the other end should protrude outside the bag to collect the air to be sampled
Figure 1.  Active PM2.5 monitoring data collection timeline for sample collection in a single room with in a [image: image1.jpg]


building.
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As given in figure above, a general protocol to monitor the indoor air quality in a hospital or university setting would include:
· Start logging data 10 minutes prior to entry into the building, while outside.
· Record time logging data started. 
· Spend at least 10 minutes outside the building before entering the building with the SidePak on to control for outdoor ambient contributions.
· Record time of entry into each room.
· A minimum of 30 minutes should be spent in each room.
· The bag can be located in a single location or circulated throughout the room.
· The bag can be carried or placed on a table but not on the floor to avoid damage to the devices and to monitor air within people’s normal breathing zone.
· Observational data should be collected on worksheet according to protocol; i.e. upon entry, inside the building, and at exit.
· Record time of exit from each room.
· Stop logging data 10 minutes after exit of building, while outside.
It is recommended that the air monitoring be done discretely so as not to disturb the occupants’ normal behavior. It is also extremely important that the date and time of sample collection be accurately recorded.  If it is not then the data will not be able to be analyzed as there will be no way to match the data sheets to the data on the SidePak.
Measuring room dimensions
The dimensions of the room being monitored will need to be measured.  There should be an estimate of the width, length, and the height of each place.  These measurements are not intended to be precise, but simply provide an estimate of the volume of the area that is being measured.   Measurements may be taken by simply counting steps. To this end it is necessary for each field worker, who will be calculating the measurements, to know the length of their stride, or step  in meters as well as their height from the tip of their fingers from their extend arm to the floor as is shown in figure2.
The length and the width of the room may be measured by counting your steps and multiplying that by the average length of your stride/step in meters.  For example, if a field worker’s stride/step  is 0.80 meters and the number of steps was 10 and 25 for the width and length of the room respectively, the room is: 10x0.80= 8 meters wide and 25x0.80=20 meters long.   
The height of the room may also be an approximation.  Stand next to the wall and extend your arm upwards and estimate the distance from the end of your fingers to the ceiling.   For example if your height is 2.10 meters with your arm extended and you calculate the distance up to the ceiling is an additional ¼ of your height, the height of the room is 2.10+(2.10*0.25) = 2.10+0.525=2.625 meters. If it appears that the distance is approximately half of your height with your arm extended, you will add half your height with your arm extended to your height.  If the distance from your fingers to the ceiling is your height, you will multiply by your height by two.   
Figure 2. Measuring Room Dimensions.
Observational data
Observational data will also be collected on each room during air monitoring. This information will be collected on the PM2.5 sample sheet.  

Temperature and Humidity
Temperature and humidity should be measured in each location where PM2.5 is being measured.  Using the VWR Hygrometer/Thermometer you will need to record the temperature and humidity at 15 minutes.  Record these values as they are displayed on the digital meter onto the data collection sheet.
After Monitoring
After air monitoring it is recommended that the SidePak be immediately connected to a PC and the data for that day should be downloaded.  This allows the user to check that the data was recorded properly and provides a backup copy of the data in case the data on the device is lost.  Refer to the “Air Monitoring Field Protocol” in the next section for details on connecting the devices to a PC and downloading the data.
SECTION 4: Air Quality Monitoring Field Protocol (PLEASE ALSO FOLLOW THE INSTRUCTIONS AS SHOWN IN DEMONSTRATION DVD)
This field protocol details the specific steps required to prepare, operate, and then download data from the TSI SidePak AM510 Personal Aerosol Monitor. 
PREPARATION
1. Charge the battery pack
a. Plug the battery charger into the Power Port on the side of the SidePak (!!!Only use the supplied battery charger to prevent damage to the device!!!)
b. Plug the battery charger into a 3-prong AC outlet
c. The display on the SidePak should initially say “Detecting Battery Type” and then will say “Charging Battery”.  The screen will indicate when charging is complete; charging may take up to 5.5 hours.
2. Clean and grease the impactor
a. Remove the “Inlet Assembly” from the side of the SidePak by removing the 2 screws with the supplied flat head screwdriver
b. Make sure the outside of the inlet assembly is labeled “2.5μm”.  This is the assembly that must be used to measure PM2.5.
f. Remove the impactor insert from the inlet assembly by popping it out with the screwdriver
g. Smear a very small amount of the supplied grease on the smaller end of the impactor and around the black “O Rings” on the larger end of the impactor.
h. Wipe off the excess grease with the tip of your finger, leaving a very small amount of grease on these two areas.
i. Carefully slide the impactor back into the inlet assembly until it is fully seated.
j. Reattach the inlet assembly to the SidePak with the two screws previously removed.
k. Do this Daily
2. Zero calibrate the device
k. Press PAGE key to turn monitor on.
l. Wait about 1 minute for pump to start up and readings to stabilize.  Display will read “SURVEY MODE”.
m. Press PAGE key then down arrow until “Zero Cal” is displayed.  Press ENTER.  
n. Attach Zero Filter and press ENTER again.  
o. Wait until zero calibration is finished, this will take 60 seconds, then press PAGE key until back in survey mode.  
p. With the Zero Filter still attached verify that the reading stays near 0.000 mg/m3 or below 0.003 mg/m3.  If the reading is not near 0.00 mg/m3 then repeat the zero calibration until it is.  
q. Remove Zero Filter. 
OPERATION (SidePak)
1. If not already on, press PAGE key to turn the SidePak on.
2. Wait about 1 minute for pump to start up and readings to stabilize.  Display will read “SURVEY MODE”.
3. Press PAGE key. 
4. At “Data Log” press the ENTER key.  
5. Press down arrows until “Run Manual” is displayed.  Press ENTER key.  Screen should now display “Data Logging”. 
6. Lock the device: Press and hold the UP ARROW key and then press ENTER.  This will lock the device and prevent accidentally pressing any of the buttons during logging.
7. Record the time at which you started logging.
8. Attach length of Tygon (clear plastic) tubing to the inlet.  Place SidePak in bag with end of plastic tubing protruding from bag.  Make sure the end of the plastic tubing is unobstructed.  Also, make sure the small outlet hole on the left side of the SidePak is unobstructed.
9. When air monitoring is complete, remove the SidePak from the bag.
10. Unlock the device: The same as in Step 6, Press and hold the UP ARROW key and then press ENTER.
11. Press the ENTER key 2 times to stop data logging.  
12. Press the ENTER key repeatedly until the device returns to SURVEY MODE.  
13. To turn off the SidePak hold down the PAGE key for 3 seconds.
DOWNLOADING DATA (SidePak)
1. Turn on the PC and make sure that the TrakPro software verson 3.40 or later is installed.
2. If not already on, press PAGE key to turn the SidePak on.
3. Take the larger end of the USB cable and insert it into an available USB port on the PC.
4. Take the small (miniUSB) end of the USB cable and insert it into the USB port on the side of the SidePak. 
5. Open the TrakPro software
6. Make sure “SidePak Aerosol Monitor” is selected from the drop-down menu.
7. Go to the “Instrument Setup” menu and select “Communications…”.
8. If the computer shows successful communication with the SidePak, click “OK” to close the “Communications” window.
9. Go to the “File” menu and select “Receive”. The PC will then communicate with the SidePak and display the logged data currently stored in the SidePak memory.
10. Select the relevant logged data and click “Receive”.  The PC will then download the selected logged data to the PC.
11. The data can then be saved to the PC, transferred to another program such as Excel, or viewed graphically with TrakPro.
Remain outside building collecting background sample for at least 10 minutes





Remain outside building collecting background sample for at least 10 minutes





Stop SidePak


Stop logging data


Proceed to next building for sample collection or return to office to download data





0 minutes


Enter building and room where measuring SHS


Document the time entered room


Fill out observations on sample sheet





                 30 minutes


Fill out observations on sample sheet


Leave room where measuring SHS and exit building


Document the time exited room





Start SidePak


Start logging data


Document the time started logging data





15minutes


Fill out observations on sample sheet





Distance in meters 





Distance in meters





Inlet





PAGE key





ENTER key








EMRO


      Page 1 of 8
06.31.13

