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1  GENERAL INFORMATION

1.1 Introduction:

The purpose of this Standard Operating Procedure (SOP) is to document the Met One Beta
Attenuation Mass Monitor, model 1020 (BAM-1020) procedures used by the State of Alaska
Department of Environmental Conservation (ADEC). The goal of this SOP is twofold; to
formalize BAM-1020 installation, configuration and operation procedures in order to ensure
comparability among all BAM-1020 data, and to describe information and modifications to the
Met One BAM-1020 Operation Manual necessary to successfully integrate the BAM-1020 into
the ADEC air monitoring network. The Met One Instrument's BAM-1020 Operation Manual
contains a significant source of information pertinent to the operation, maintenance and understanding
of this instrument. This manual is frequently referenced throughout this SOP and should be included
as an appendix for this document. For the purposes of this SOP, the BAM 1020-9800 Rev E was used.

1.2 Principle of Operation:

The BAM-1020 measures and records hourly particulate mass concentrations in ambient air. The
unit consists of three basic components; the central unit, the sampling pump and the sampling
inlet hardware. Each component is self-contained and may be easily disconnected for servicing
and replacement.

The BAM-1020 uses beta ray attenuation to calculate collected particle mass concentrations in
units of ug/m3. A¥C element (<60 nCi) emits a constant source of high-energy electrons, also
known as beta particles. The beta rays are attenuated as they collide with particles collected on a
filter tape. The decrease in signal detected by the BAM-1020 scintillation counter is inversely
proportional to the mass loading on the filter tape. A more detailed description of the “Principle
of Operation” can be found on page 18 of the BAM 1020 Operation Manual.

1.3  Safety Precautions:

Only properly trained personnel should perform BAM-1020 testing, installation, operation,
maintenance and calibration procedures. As with all monitoring equipment, precautions should be
taken when working around electricity, power tools and on elevated platforms.

The *C radioactive source should never be dismantled, removed or tampered with. It will never
be necessary for any field personnel to adjust, replace or touch the *C source. All *C issues will be
handled by the manufacturer either under warrantee or at ADEC cost. When working close to the **C
beta source for any length of time, the wearing of long sleeves and laboratory gloves may help reduce
possible exposure to *C beta rays.

The US EPA Code of Federal Regulations (CFR) allows no more than ten (10) BAM-1020 units
at any one facility at one time. There are NO restrictions or special requirements (such as
licenses or permits) to ship, receive or operate a BAM-1020 monitor within the State of Alaska.

1.4 Interferences/Limitations:

Moisture: The Met One BAM-1020 is a mass analyzer, and therefore any component that is
suspended on the filter tape and attenuates beta rays will subsequently affect the average mass
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value for that hour. To date, all ADEC purchased BAM-1020 monitors currently include or are in
the process of being upgraded with an inlet heater kit. This heater kit is crucial for most
applications throughout the State of Alaska. When the BAM-1020 internal relative humidity
sensor detects inlet moisture content > 55% RH, the inlet heater will activate. Heat is applied to the
inlet tube warming the inlet air ~ 3-5 °C above the ambient air temperature. The slight elevation
in temperature prevents inlet air moisture from condensing on the filter tape. The internal inlet
%RH sensor is only used as a triggering device and should not be used or confused with external
%RH data.

Reference Membrane: The reference membrane values generated during each hourly cycle are
instrument drift values, not to be confused with span values. All BAM-1020 monitors purchased
by the ADEC possess a reference membrane. Each ADEC BAM-1020 monitor should be deployed
with a Met One BAM-1020 Operation Manual that is unique to that instrument. Page 80, Appendix
B of the BAM-1020 manual lists the calibration and membrane values specific to the serial number
of the instrument indicated. The density of the reference membrane for any particular BAM-1020 is
listed on the line labeled "ABS", a value typically between 0.800 to 0.850 mg/cm?. Each hour, this
membrane is automatically positioned in the beta path and analyzed for instrument drift. The
analysis of this membrane is integrated and displayed on the BAM-1020 display screen as "LAST
m:" during the following hour. The purpose of the membrane is only to monitor instrument drift
from factory calibrations. The "LAST m:" value should not be used or confused with instrument span
values. The BAM-1020 does not have the capability to analyze or report any span value
information. If a "LAST m:" value differs more than +/- 5% from expected, then the mass data
for that hour should appear flagged with a “D” (Deviant Membrane Density). This would indicate
that the Reference Membrane was out of limits by more than +/- 5%.

2 INSTALLATION PROCEDURE

The BAM-1020 Installation procedure has been separated into the following nine (9) areas. Each
area is described in further detail.

List of tools/supplies

Physical Inspection.

Siting.

Installing BAM-1020 Central Unit.
Drilling Inlet Tube Hole.

Attaching Inlet Support Hardware.
Tape Loading.

Pump Connection.

Outside Temperature (OT) Connection.

©oNoUT~WDN P

2.1 List of Tools/Supplies:

Hole saw/bits (1 3/8" and 2 1/4").

Weather proof silicone or roof sealant.

2 conductor cable (min. AWG 20 gauge).
Tape (i.e. Scotch or masking).

4 lag screws adequate for roof mounting plate.
Rack mounting screws.

ST~ wNE
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7. Tools that include drill, screwdriver and socket set.
8. Certified flow standard capable of measuring 16.7 L/min.
9. Certified temperature and pressure standard

2.2 Physical Inspection

Upon receipt of a BAM-1020, inspect equipment and accessories for completeness and for
shipping damage. If shortage or damage is found, immediately notify your supervisor and/or your
agency's shipping department.

NOTE: The BAM-1020 should never be moved unless the two hard foam packing rings (referred
to as donuts) are placed around the transport rollers. Failure to install the donuts can cause
severe damage to the instrument.

List of BAM-1020 Components:

1. BAM-1020 central unit.
2. Vacuum pump.
3. Inlet Tubing.
4. PM10 FRM Inlet.
PM2.5 Sharp Cut Cyclone (SCC) Inlet.
6. Pump tubing and wiring.
7. Heater Kit.
8. Inlet Support Brackets.
9. Outside Temperature Sensor.
2.3 Siting:

The BAM monitor has specific physical requirements that should be considered prior to installation.
The BAM-1020 central unit and pump is neither waterproof nor water-resistant and must be
protected from moisture. The BAM-1020 was designed to operate in a temperature-controlled
enclosure between 0 °C and 40 °C, and where the relative humidity is not condensing and does
not exceed 90%. All ADEC BAM-1020 monitors will be deployed inside a weather-proof and
temperature controlled structure.

In general, when choosing the location for BAM-1020 monitor, it may help to consider the
following items:

1. Inlet radius clearance: The BAM-1020 inlet must have a one (1) meter radius free of any
objects that may influence air flow characteristics, including the air flow radius of another
instrument. For example, if a BAM-1020 is to be installed at a station with another BAM-
1020 or a PM2.5 FRM filter sampler, the inlets of each sampler must be no less than two (1)
meters apart from each other. If installing near a PM10 SSI HiVol sampler, then the distance
between the inlets of the BAM-1020 and the HiVVol must be no less than three (2) meters.
These distances are Federal EPA requirements (40 CFR Part 58).

2. Inlet height: The height of the inlet should be equal to the height of the federal reference
method filter samplers such as the PM10 head on the PM2.5 FRM or the large round PM10
impactor on the SSI HiVol.

3. Distance between BAM-1020 and station ceiling: A minimum distance of at least eight
(8) inches is required between the top of the BAM-1020 and ceiling. This distance is
necessary to safely accommodate the inlet heater kit and insulation.
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4. Heater Kit: The inlet heater kit includes a heater block that slides over the lower end of the
inlet tube (inside the station). When installed, the heater will cover approximately four
(4) inches in length of the inlet tube. The installed heater should be a minimum of two (2)
inches away from any object at either end of the heater, such as the instrument rack or ceiling.
These measurements suggest that the minimum distance between the BAM-1020 central
unit and the ceiling should be NO less than eight (8) inches.

5. Inlet: The straight, vertical inlet tubing of the BAM-1020 limits the placement of the
BAM-1020 central unit. The BAM-1020 inlet tubing is a 1 5/16" OD, 8' long rigid
aluminum tube. The lower end of the inlet tube inserts directly into the top of the BAM-1020
housing, the other end points horizontally upward through all roofing material and above
the roof line. The selected particle size inlet(s) are mounted on the upper end of the inlet
tube. The BAM-1020 FRM PMjo head should be installed so that its height is equal to the
same inlet height of the PM, s FRM or HiVol SSI filter sampler heads. In addition, the
sampler inlet must be between 2 meters above the roof line and between 2 to 15 meters above
the ground. Provisions must be made during installation to allow future removal,
maintenance and re-installation of all equipment.

6. Specifications: Specifications for siting a BAM-1020 will mirror the Federal EPA PM2.5
criteria listed in the Code of Federal Regulations (40 CFR, Part 58).

2.4 Installing BAM-1020 Central Unit:

The BAM-1020 can be rack mounted, placed on a table, shelf or other flat surface. As with all
instrumentation installations, the racks, table or fixture must be secure and the overall installation
must protect both the instrument and personnel.

Because the BAM-1020 connector fitting for the inlet tube is located on top of the BAM-1020
central unit, installation of the BAM-1020 does not allow for other instruments to be mounted
above it. However the BAM-1020 is installed, space for the vertical position of the inlet tube must be
taken into account.

2.5 Drilling Inlet Tube Hole:

Applications may vary due to structural and material makeup. Forethought may help alleviate
problems and frustration. After locating a suitable place for the BAM-1020 monitor, the holes for
the BAM inlet tube can be drilled. Protect instruments from falling debris. The inlet support
hardware should include a rooftop mounting plate for stations with a flat roof. The mounting plate
has a circular ridge that protrudes beneath the surface and therefore a 2% diameter recess must
be made on top of the roof in order to accommodate the ridge.

Inside station ceiling hole: The hole on the inside of the station should only be large enough to
accommodate the outside diameter of the inlet tube. Use a 1 3/8" diameter hole saw. A plumb
bob can help locate the best position on the ceiling of air monitoring stations. Drill a 1 3/8" hole
vertically through the ceiling directly above the BAM-1020 monitor inlet spout. STOP drilling
when the tip of the guide bit just begins to poke through the top of the roof. The drill bit hole will be
used as a guide when drilling down from above and therefore do NOT drill a 1 3/8" hole all the way
through the roof.

Outside roof top hole: Relocate to the topside of the roof after drilling the 1 3/8" inside ceiling
hole from underneath (remember to only drill until the hole saw bit just pokes through the roof
top). Using the hole created by the guide drill of the 1 3/8” hole saw bit, drill downward with a 2 %
Met One BAM 1020 SOP page 8 of 53




hole saw until the hole is deep enough to accommodate the roof mounting plate.

2.6 Attaching Inlet Support Hardware:

Affix the inlet mounting plate to the top of the roof with plenty of weatherproof sealant and four
adequate lag bolts. Attach the supplied inlet coupler to the mounting plate. Slide the inlet tube
through the coupler, plate, roof and ceiling. From inside the station, gently insert and seat the
bottom end of the inlet tube into the top of the BAM-1020 central unit. Test seal with water. Two
(2) additional lag screws, the two supplied inlet brackets and the single (1) supplied hose clamp
can be used to help support the inlet tube. The inlet(s) can now be attached to the top end of the
inlet tube.

2.7 Tape Loading

Loading the tape must be performed before accessing other BAM-1020 functions. A diagram of
the Filter Tape area can be found on page 33 of the BAM 1020-9800 Rev E Operator Manual.
Begin by lifting the pinch roller (the pin with the black roller located in the upper front of the
BAM) and locking the roller into position with the latch (located immediately to the left of the pinch
roller). Remove both clear spool caps by unscrewing the black knobs (bottom left and bottom right
spools). Unroll approximately 2-3 feet of tape and slide the roll on to the bottom right spool
(supply spool) of the BAM-1020. Position the supply spool so that as the tape unwinds on the
spool, the roll turns counter clockwise. The tape will 'S" around the two center rollers by feeding
around the left supply tension roller located just above and to the left of the supply spool, then around
the right side of the right end roller located slightly above and to the right of the tension roller. The
tape slides in the slit located between the source and detector, and between the pinch roller and
capstan shaft (the thin metal shaft located just below the pinch roller). 'S’ the tape around the left side
of the left end roller (roller on the upper left), around the right side of the take-up tension roller
(just below and to the right), then secure the end of the filter tape onto the take-up spool (located
bottom left) with a small piece of Scotch tape. Wrap the filter tape approximately once around the
take-up spool. The left side tape configuration should be a mirror image of the right side.

Note: The take-up spool core will be removed with the used filter tape each time a new
filter is installed. The spool core that is left when each filter tape role is completely used up
should be moved from the right supply spool area to the left take-up spool area. Do not
connect the filter tape directly to the take-up spool wheel; this will require you to unwind
the complete filter tape the next time it is replaced.

Lift up on the pinch roller (the latch will automatically unlock). Gently lower the pinch roller
until it completely touches the filter tape against the capstan roller. Advance the tape about 10
spaces, then reverse the tape about 5 (this will help position the tape on to the rollers). Advance
the tape by:

1) Press the "TEST" soft key.
2) Using the right arrow key, move the cursor over to “TAPE' and press the
"SELECT" soft key.
3) With the up or down arrow keys, adjust the number on the 'FEED:' line until '10
MORE WINDOWS' is displayed.
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4) Press the ""FWD"" soft key

5) Wait until the 'X:" display reads '10 WINDOW (S)'

6) With the up or down arrow keys, adjust the number on the 'FEED:' line until '5
MORE WINDOWS' is displayed.

7) Press the "BKWD" soft key.

8) Visually check tape for binding, tears or other obvious problems. Wherever the tape
comes in contact with the rollers, the entire width of the tape should be on the
roller with a little bit of the roller's edge showing.

9) Press the "EXIT" soft key. The BAM-1020 tape is now loaded and adjusted.

2.8  Pump Connection:
The pump connects to the BAM-1020 with the supplied clear vacuum tube and 2-lead wire.

Pump wiring: Attach one end of the supplied 2-lead wire to the two inside terminals on the pump,
and the other end to the terminals on the rear of the BAM unit labeled 'PUMP CONTROL",

Pump tubing: Insert one end of the supplied clear tubing to the only flow 'inlet' connector of the
pump, and the other end of the tubing to the only tube connector located to the lower rear of the
BAM unit. Push in each end of the tubing all the way, then pull back slightly to ensure a good seal.
The tubing should remain at least 6 feet in length to help reduce any possible flow fluctuations caused
by the pump.

2.9 Outside Temperature (OT) Connection:
All ADEC deployed BAM-1020 monitors will be configured for volumetric flow control. This

will require the installation of the supplied OT sensor. The BAM-1020 OT sensor must be
calibrated prior to the BAM-1020 monitor flow calibration.

Connect the four (4) OT thermister cable wires to the black input blocks on the back of the BAM 1020.
This temperature sensor must be attached to the terminal marked “Chan 6”. The yellow wire
connects to the screw marked “Sig”, the black/white wire connects to “Com?”, the red wire
connects to “Power” and the Green wire connects to “ID”. A diagram of these connections can
be found on page 15 of the BAM 1020-9800 Rev E Operator Manual. The tables used to describe
the terminal connections can be found in appendix F, figure 61.

3 INSTALLATION PROCEDURE

3.1 Configure BAM-1020:
Each BAM-1020 is calibrated at the factory and possesses unique calibration settings. The

correct settings for each individual BAM-1020 are located in Appendix B of the BAM-1020
Operation Manual.

After making changes, it is always important to exit out to the main menu and return back to check if
the changes were saved. If changes in the configuration have not been saved, the cause is often
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due to a configuration parameter that is out of the BAM-1020 operating range or a value that is
significantly different than the current operating conditions.

When configuring or calibrating the BAM-1020, it is important to exit out to the main menu
before proceeding to the next parameter. This will ensure that each change has been saved and that
the BAM-1020 has updated to its new configuration or set point. The BAM-1020 is in the main
menu when the bottom of the display shows the words "SETUP", "OPERATE", "TEST" and
"TAPE".

Clock Set: To set the clock:

Press the ""SETUP" soft key.

Ensure that the cursor is in the word 'CLOCK and press the "SELECT" soft key.
Use the cursor arrows to adjust the BAM-1020 date and time.

Press the ""SAVE" soft key.

Press the "EXIT" soft key.

6. Confirm BAM-1020 date and time display in main menu.

o c D

Early Cycle Mode: There are two different configurations for the BAM-1020 analog output; the
‘Standard' mode and the 'Early’ cycle mode.
Note: This is a setup of the BAM analog output so this should work for all data loggers.

If a BAM 1020 is to be connected to an external data logger, the “Early” cycle mode must be
used. This is done so that the data logger will capture BAM-1020 data within the correct hour. To
configure the BAM-1020 to "EARLY" cycle mode:

1 Pressthe "SETUP" soft key.

2. Use the arrow keys to move the cursor to the word “INTERFACE” and press the
"SELECT" soft key.

3. The word 'EARLY" should be displayed to the immediate right of ‘Cycle Mode:".

4. If the word 'STANDARD" is displayed, press the up arrow key once. The

word 'EARLY" should appear.

Change 'STANDARD' to 'CYCLE' by pressing the down arrow key once.

Press the ""SAVE" soft key.

Press the "EXIT" soft key.

Confirm 'EARLY" cycle mode configuration by performing steps 1 through 3.

© N o O

Volumetric flow mode configuration:

There are two different configurations for flow; 'METERED' and 'VOLUMETRIC (the
calibration process is different for each mode). For Federal Reference Method (FRM) PM2.5 filter
Met One BAM 1020 SOP page 11 of 53




comparability, all BAM-1020 monitors purchased by the ADEC have been configured for
'VOLUMETRIC’ flow control. To check the BAM-1020 for correct VOLUMETRIC’ flow control
configuration:
1. Pressthe "SETUP" soft key.
2. Use the arrow keys to move the cursor over the word 'Calibrate’ and press ""SELECT"".
3. The word 'VOLUMETRIC’ should be displayed to the immediate right of 'FLOW
TYPE'".
4. If the word 'METERED' is displayed, use the down arrow key to change the word
'METERED' to ‘VOLUMETRIC".
5. Press the ""SAVE" soft key.
6. Press the "EXIT" soft key.
7. Confirm “VOLUMETRIC’ flow control configuration by performing steps 1 through 3.

4  START SAMPLING

To start sampling:
1. From the main menu, press the "OPERATE" soft key.

2. Press the "NORMAL" soft key. The BAM-1020 may take up to two (2) minutes before
sampling. Tape movement will occur approximately four (4) minutes before the beginning
of the next collection cycle.

Note: If the sampler is not left in the Normal Operate mode it may interfere with the remote
communication process.

3. Download the System configuration.
a. Check and insure the date is correct
b. Check and insure the time is correct (within 10 sec of NIST)
c. Check and insure the ABS number is correct for the BAM being used.

Note: This information should be kept as part of the permanent record for the site.

5 ROUTINE SERVICE CHECKS

5.1 General Information

Perform the following checks on the BAM-1020 at the intervals specified in the service schedule.
The checks may be performed more frequently but should be performed at least at the prescribed
intervals. Document all results and maintenance activities. Use the BAM 1020 Monthly QC Check
Form to document required monthly BAM flow rate verifications.

5.2 Daily Checks
Review station data logger values for correct operation of the BAM-1020.
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5.3  Weekly Checks

Check the BAM-1020 filter tape. One roll of filter tape should last approximately
2 months. Replace when necessary.

5.4 Biweekly Checks

Download data records and error records directly from the BAM. This data should be used to
verify the data collection via modem or other communications methods.

Note: This may need to be done on a more frequent basis. The BAM will only store the last
100 errors.

5.5 Monthly Checks

Perform a BAM-1020 inlet flow check to ensure the sampler flow rate is operating at 16.7 liters
per minute.

For PMyq the flow rate criteria is:
<+ 10% A4 (design flow) and
<+ 7% A of NIST traceable flow standard value.

For PM, 5 the flow rate criteria is:
<+ 5% A (design flow) and
<+ 4% A of NIST traceable flow standard value.

5.6  Quarterly Checks
1 Clean the sharp cut cyclone inlet.
2. Clean the FRM PM10 inlet.
3. Make copies of all pertinent log sheets and log books for data validation and quarterly reports.

4. Download data files and error records.

5.7 Semiannual Checks

Perform semi-annual verification/calibration of the external ambient temperature sensor, internal
pressure sensor and volumetric flow controller.
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Mg)nthly PM,, B Attenuation Monitor Flow Rate, Temperature & Pressure QC Check

Network Agency: Station Location:
Contractor: Site Name:

Date: Time:

Auditor: Observer:

SAMPLER INFORMATION

Sampler: PM,, Continuous monitor Manufacturer: Met One M/N: BAM 1020 w/inline heater S/N:
PMy, Inlet Impaction
2 QUALITY CONTROﬁQC) CHECK STANDARDS INFORMATION —*>
Audit Device Manufacturer: M/N: SIN:
certified by: cert date: exp. date: Device certified for temperature, pressure & flow measurements
QC CHECK RESULTS
QC Standards Data Sampler Data Difference (A) Flow Rate % A
Flow Ambient Flow Rate Sampler - QC Flow Std | Accuracy Design
QC Temp. Ambient Pressure A H,O Flow Rate | Amb. Temp. |Amb. Press. || Amb. Temp. |Amb. Press. | (S-QC)/ |(QC -16.7)
Device (°C) (mbHg) | (mmHg) | (inches) | Q. (L/min)|| Q, (L/min)| Inlet °C) [ (mmHg) (°C) (mmHg) | oc*w0 | 16.7*100
Sampler [[Leak Check QC Standard Time (AST) Sampler Time (AST) A
ID (L/min) Date hour:minute:second Date hour:minute:second Date hour:minute:second
Monthly QC Check Criteria
Flow Check QC % A =[(Q4,BAM - Q,,orifice)/Q,,orifice]*100 QC % A <% 7%
QC (Data Validation) % A = [(Qa,sampler - Q,,orifice)/Qa,orifice]*100 QC%A=sx10%
Design Condition % A = [(Q,, BAM - 16.7)/16.7]*100 Design Condition % A <*10 %
Temperature Check QC A = BAM Temperature (ambient) - QC Check Std. temperature (ambient) QC A st 4°C
Pressure Check QC A = BAM Pressure - QC Check Std. Pressure QC A =% 10 mmHg.
Time QC Check Q_C A= §amp|er Time - mme Time A <t 1 minute
Leak Check < 1.5 liters/minute
Notes:
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Monthly PM, 5 B Attenuation Monitor Flow Rate, Temperature & Pressure QC Check

Network Agency: Station Location:
Contractor: Site Name:
Date: Time:

Auditor: Observer:

SAMPLER INFORMATION

Sampler: PM;q Continuous monitor Manufacturer: Met One M/N: BAM 1020 w/inline heater S/N:
PMp Inlet Impaction PM;, 5 Inlet: Cyclone
> QUALITY CONTROL (QCLCHECK STANDARDS INFORMATION >
Audit Device Manufacturer: M/N: S/IN:
certified by: cert date: exp. date: Device certified for temperature, pressure & flow measurements

QC CHECK RESULTS

QC Standards Data Sampler Data Difference (A) Flow Rate % A
Flow Ambient Flow Rate Sampler - QC Flow Std |Accuracy | Design
QC Temp. Ambient Pressure A H,0O Flow Rate |Amb. Temp.|Amb. Press. |[Amb. Temp.|Amb. Press. | (S-QC)/ [(QC-16.7)/

Device (0 (mbHg) | (mmHg) | (inches) | Qa (Umin){ Q, (Wmin)| Inlet (°C) | (mmHg) (°C) (mmHg) | QC*100 | 16.7%100

Sampler Leak Checl QC Standard Time (AST) Sampler Time (AST) A
ID (L/min.) Date hour:minute:second Date hour:minute:second Date hour:minute:second

Monthly QC Check Criteria

Flow Check QC % A = [(Qa,BAM - Q,,orifice)/Q,,orifice]*100 QC %A =t 4%
Design Condition % A = [(Qa, BAM - 16.7)/16.7]*100 Design Condition %A < 5%
Temperature Check QC A = BAM Temperature (ambient) - QC Check Std. temperature (ambient) QCA st4°C
Pressure Check QC A = BAM Pressure - QC Check Std. Pressure QC A =*10 mmHg.
Time QC Check QC A = Sampler Time - QC Std. Time Time A <t 1 minute
Leak Check < 1.5 liters/minute
Notes:
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6 MAINTENANCE PROCEDURES

6.1 General Information

Normal BAM-1020 maintenance requires keeping the BAM-1020 central unit dust free and all
sampler inlets clean.

6.2 Sampler Maintenance

As with all monitoring equipment, the BAM-1020 should be kept clean and dust free. Use a lint
free cloth to remove dust. Remove all inlet filter screens and wash with soap and water.

6.3 PM,5 Sharp Cut Cyclone (SCC) Maintenance

The PM_,5 SCC inlet requires removal from the inlet tube, disassembly and cleaning. The inlet
should be thoroughly cleaned every 3 months. Disassemble the SCC and wipe clean with lint
free cloth. Ensure that all 'O’ ring surfaces are in excellent shape, greased and re-installed correctly.

6.4 PM;j Inlet Maintenance

The PMyg inlet requires removal from the inlet tube, disassembly and cleaning. The inlet should
be thoroughly cleaned every 3 months. Disassemble the PM10 inlet and wipe clean with lint free
cloth. Ensure that all 'O’ ring surfaces are in excellent shape, greased and re-installed correctly.

6.5 pump rebuild
Please see Tech Note #5

7/ TROUBLESHOOTING

7.1 General Information

A desktop or laptop computer is an important tool when verifying proper data logger acquisition
and troubleshooting. Error codes and BAM-1020 data can be observed and downloaded using the
Microsoft Windows HyperTerminal software program. The HyperTerminal Properties and
Advanced Port Settings are:

1. Properties Screen:

Bits per second: 9600
Data bits: 8

Parity: None

Stop bits: 1

Flow control: None

2. Advanced Port Settings Screen:

Remove check from "Use FIFO buffers"
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Connect the computer port cable to the upper RS232 connector located at the rear of the BAM-
1020. Activate the HyperTerminal program and press the computer's return button three times.
An asterisk (*) should appear. If not, depress the small white and red polarity toggle switch located
next to the RS232 connector on the back of the BAM-1020. Type the letter “H’ and a menu will
appear. To download BAM-1020 data to a laptop or desk computer, the ‘Capture Text' function of
HyperTerminal can be used.

Should the BAM-1020 fail to operate, refer to section 10.3 of the BAM-1020 operating manual.
This section contains a troubleshooting guide that outlines symptoms, checkpoints, probable
causes and remedies for general problems.

8 Acceptance Test Procedures

8.1 General Information and Acceptance Test Log

The following outlines the acceptance test procedures for the BAM-1020. Before beginning
acceptance testing of the BAM-1020, read the operating manual thoroughly to become familiar with
the theory of operation and hardware of the instrument. Initiate an acceptance test log and an
acceptance test report. Record the dates of the individual tests, problems, and contacts with the
manufacturer, and any other pertinent information on the acceptance test log.

8.2  Physical Inspection

Before the shipping container is opened, check the outside surfaces of the shipping containers for
obvious damage. If there is any damage to the shipping container, notify the people used to ship
the BAM before opening and follow their recommended procedures.

Unpack the instrument and check for physical damage. Verify that the sampler is complete and
includes operational manuals, service manuals and all options and parts required by the purchase
order.

Check for correct power cord phasing; standard wiring configuration has the black wire
connected to the brass terminal of the plug, white to the copper terminal, and green to earth
ground.

Complete assembly of any accessory parts required before performing the acceptance test. This
may include the water trap, neck piece, inlet tube, PM 2.5 cyclonic separator, pump, and tubing.

Complete installation of all cables or signal output wiring, following instructions in the
manufacturer's manual.

8.3  Operational Checks

Prior to beginning acceptance procedures, refer to the manufacturer's operating manual for
performance of the operational results.

If the BAM is to be connected to an external datalogger the BAM-Datalogger connections should
be completed before turning on power.
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If the BAM analog outputs are going to be used to perform the following tests, connect a strip
chart recorder to the instrument analog output so that variations may be monitored and evaluated.
Recorder charts should be cut into 24-hour segments and labeled at the bottom with the
following:

1. Test Performed

2. Date of Test

3. Manufacturer, Model number and Serial Number of BAM-1020

4. Recorder identification, range, trace color, parameter identification.

Clear and precise notations should be entered on the chart indicating when the tests were started
and ended, pertinent information regarding sample flow, voltages, temperatures, and any unusual
conditions observed. Charts should be attached to the final acceptance reports.

8.4  Perform Operational Checks:

Once the BAM-1020 is completely assembled and meets all of the physical specifications, turn on
the main power switch. The top menu will appear on the display above four "soft" keys. Make
note of PROM version at this time. Following instructions in section 4.7, load the filter tape.

Refer to sections 4 and 5 of the operating manual to become familiar with the proper operation of
each of the four "soft keys". After verification that all switches and controls operate properly,
proceed on with the manual to complete the acceptance testing. Record results and indicate pass or
fail on the acceptance test report data sheet.

Refer to section 4.18 of operation manual (SETUP: INTERFACE). Set cycle mode to "Standard",
Refer to section 8.1 of the operation manual. Set the analog output (\VVolts out) on rear of
instrument to 1.0 Volt.

Refer to section 4.13 of the operation manual. Use "Setup™ mode, select "SAMPLE", Set "Range"
to 0.1mg/m3. The default Password is F1, F2, F3 and F4. Setup "FLOW" to "VOLUMETRIC".
After verifying range can be selected, return to 1.000 mg Full Scale, and click "SAVE".

If applicable, connect the appropriate meteorological sensors or simulator to the rear of the
instrument; refer to section "translator interconnect” BX-964 of the operation manual. The
outside ambient temperature sensor must be connected to Chan 6 for volumetric flow
calibration and test.

Refer to section 4.14 and Appendix B of the operating manual to ensure proper ABS: number is
loaded in memory. Once verified (may have to contact factory), create a typed label in the form
"ABS: nnnn" and affix to the side of the Beta source mounting block, where it will be readily visible
with the display/tape access door open.

Refer to section 4.10 Starting Measurement Cycles and follow steps 1 through 6 to begin

operation. After a few hours of monitoring room air, the chart recorder trace should look similar to
the "standard timing" depicted in section 4.18, fig 25 of the operation manual.
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To ensure that the meteorological sensors are "operating”, press INST on the Operate Mode
screen. The various sensor outputs should be displayed. Exit to main menu, press "TEST", then
"FLOW?”, and proceed to "VOLUMETRIC FLOW CALIBRATION MODE" menu. Ensure
"BAM" and "REFERENCE" temperatures agree with AT (ambient temperature) display.

Check the flow by using a certified mass flow meter (MFM) and Flow Test Adapter with shut-off
petcock. BE SURE PETCOCK IS FULL OPEN BEFORE STARTING FLOW CHECKS. Flow
should be 16.7 VLPM (+/- 0.2 LPM). If necessary convert reference MFM standard flow to
volumetric using room ambient temperature and pressure values. Record standard and volumetric
flows on data sheet. Disconnect flow test tubing from the BAM-1020 inlet. Select TEST: FLOW
screen. Slowly close petcock. Let stabilize for a few minutes, then make a note of leak rate from
BAM FLOW display (< 1.5 LPM). SLOWLY open petcock, and observe that flow returns to set
point before proceeding. Remove test adapters. Allow the BAM-1020 test setup to run
undisturbed for several hours (preferably overnight) before proceeding.

To ensure that the internal Data Logging of the BAM-1020 is operating properly, connect a PC to the
RS232 port at the rear of the instrument. Download the stored data. Data from all of the connected
sensors as well as the concentration should be displayed hourly. If there have been any failures,
such as power fail or a tape break, an error code should be displayed as indicated in section 4.16
page 47 of the operation manual.

9 Calibration Procedures

9.1 Background and General Information
9.1.1 Introduction

The purpose of this section is to outline the Met One Beta Attenuation Mass Monitor, model
1020 (BAM-1020) verification and calibration procedures used by ADEC. The Met One
Instrument's BAM-1020 Operation Manual is an important resource of information for BAM-
1020 calibrations, and therefore the ADEC highly recommends a thorough review of the BAM-
1020 Operation Manual.

9.1.2 Overview

The BAM-1020 requires the calibration of the outside temperature sensor (OT), the internal pressure
sensor and the volumetric flow controller. There are two separate flow configurations for the
BAM; metered flow or volumetric flow.

All BAM-1020 monitors purchased by the ADEC will be configured in the volumetric flow
mode (thus requiring the installation of an OT sensor).

When configuring or calibrating the BAM-1020, a specific instrument password will be required.
The password can be obtained by contacting the station administrator.

9.1.3 Apparatus for BAM-1020 Calibration
1 NIST-traceable flow transfer standard

2. NIST-traceable temperature meter
3. NIST-traceable pressure meter
4

Tubing
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5. Calibration forms or laptop computer

9.1.4 General Information

The calibration of the Met-One BAM Monitor should be performed in the following steps:

1 Ambient temperature sensor calibration/verification.
2. Ambient pressure sensor calibration/verification.

3. Volumetric flow calibration/verification.

Record all calibration information and data.

It is important to exit back to the main menu between each complete calibration parameter. As
with most software driven monitoring equipment, returning to the main menu between
calibrations can be imperative when adjustments are made to specific components that ultimately
impact the calibration and/or operation of the instrument's other components. Exiting out of the
calibration screen and returning to the main menu between calibrating each component allows
the BAM-1020 to completely update any configurations or changes made. Temperature and
pressure changes are especially critical with respect to the BAM-1020's volumetric flow control.

9.2 Calibrations
9.2.1 Calibration Transfer Standards and Equipment:

All calibration transfer standard equipment must possess up-to-date certification. Certified
temperature and pressure sensors are required for both BAM-1020 OT and pressure calibrations.
A certified flow meter or certified fixed orifice device (such as the FTS Streamline) will be
required for flow calibrations.

Allow all AC powered equipment to equilibrate to ambient conditions for a minimum of 1 (one)
hour.

9.2.3 Temperature Sensor Calibration (OT):

The BAM-1020 external OT sensor is calibrated by initiating the BAM-1020 temperature
calibration sequence and entering in a single ambient temperature value. Perform the following
steps to calibrate the BAM-1020 OT sensor:

1. Inthe BAM-1020 main menu, press the "TEST"" soft key.

2. Using the right arrow key, move the cursor over to the word 'FLOW'’ and press the
"SELECT" soft key.

3. With the arrow keys, enter the corrected ambient temperature (in °C) on the row to the
right of ' AMBIENT TEMPERATURE', under the column labeled 'REFERENCE".

4. Press the ""ADJUST/SAVE" soft key.

5. Press the "EXIT" soft key.
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6. Confirm OT calibration by performing steps 1 through 3.

9.2.4 Barometric Pressure Sensor Calibration:

The BAM-1020 internal barometric pressure sensor is calibrated by initiating the BAM-1020
barometric sensor calibration sequence and entering in a single ambient pressure value. Perform
the following steps to calibrate the BAM-1020 barometric pressure sensor:
1 Pressthe "TEST" soft key from the main menu.
2. Using the right arrow key, move the cursor over to the word 'FLOW’ and press the
"SELECT" soft key.
Press the "NEXT" soft key.
4. With the arrow keys, enter the corrected ambient pressure (in mmHg) on the row to the
right of' BAROMETRIC PRESSURE', under the column labeled 'REFERENCE".
5. Press the "ADJUST/SAVE" soft key.
6. Press the "EXIT" soft key.
7. Confirm the internal pressure calibration by performing steps 1 through 3.

9.2.5 Volumetric Flow Rate Calibration

The BAM-1020 volumetric flow controller is calibrated by initiating the BAM-1020 volumetric
flow calibration sequence and entering in a single through-the-inlet volumetric flow value. To
acquire the correct volumetric flow value, remove the PM10 inlet and measure the standard mass
flow of the BAM-1020 (leave the PM2.5 SCC inlet attached to the inlet tube if sampling PM2.5).
Convert the measured standard flow to volumetric flow using a certified transfer standard
ambient temperature and pressure values. Enter the calculated volumetric flow into the BAM-
1020 by:

1. Pressthe "TEST" soft key.

2. Using the right arrow key, move the cursor over to the word 'FLOW’ and press the
"SELECT" soft key.

3. Press the "PUMP ON" soft key and allow pump to run for several minutes (the cursor
will automatically move to the VOLUMETRIC FLOWRATE' row under the column
labeled 'REFERENCE'. The value in the VOLUMETRIC FLOWRATE' row under the
‘BAM' column must read 16.7.

4. Atthe inlet on the rooftop, remove the PM10 inlet and measure the standard flow rate
through the inlet tube (leave on the PM2.5 inlet on if present).

5. Calculate the volumetric flow rate. The equation to convert standard flow rate to

volumetric flow is:
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Volumetric flow =_ (std. flow™* )( 760 mm Hg )( ambient temp in K )
(ambient pressure in mm Hg )( 298 K))

*Note: the equation for standard flow used above is:
std. flow = [(MFM disp)(MFM cert. slope)] + (MFM cert. intercept)

6. With the arrow keys, enter in the calculated volumetric flow rate.

7. Press the "ADJUST/SAVE" soft key.

8. Press the "EXIT" soft key (pressing the "EXIT" soft key will automatically turn
off the pump).

9. Verify the correct flow rate by repeating steps 1 through 3. The calculated
volumetric flow must be within + 2% of 16.7 L/min (between 16.4 and 17.0 L/m). The

equation for calculating the percent difference is:

% diff. = (Volumetric flow - 16.7) x 100%
16.7

9.3 BAM-1020 Verification Procedures
9.3.1 Flow Rate Verification:

The flow rate can be verified using one of two procedures. One flow verification procedure can be
performed while the BAM-1020 is in 'normal’ operating mode. The other flow verification
procedure can be performed by entering into the BAM-1020 flow calibration screen and turning
on the pump (see Tech Note # 2). The preferred way to verify flow during monthly QC checks or
annual calibrations is by the 'normal’ operating mode procedure. When verifying flow after a
BAM-1020 flow calibration, it will be more efficient to verify flow using the calibration mode
procedure (this is because it may take up to two (2) hours for the BAM-1020 to start operating after
it is placed in 'normal’ operating mode). Perform either flow rate verification procedure by removing
the FRM PM impactor (s) and measuring the flow through the inlet tube. To meet flow verification
criteria, the calculated volumetric flow must be:

<+ 4%A of the NIST traceable flow standard; and

<+ 5%A of 16.67 Ipm (for PM,5s); or

<+ 10%A of 16.67 Ipm (for PMy)

Verifying flow in 'normal’ operating mode: To verify the flow in 'normal’ operating mode, simply
remove the FRM PM impactor (s) and measure the flow. The BAM-1020 pump only runs for fifty
(50) minutes of each hour. Be sure that the pump is running when checking flow in the 'normal’
operating mode.

Verifying flow in flow calibration mode: Configuring the BAM-1020 to verifying the flow in this
mode is similar to the steps of flow calibration. Be sure NOT to press the "ADJUST/SAVE" soft
key during this procedure. To configure the BAM-1020 for the calibration mode flow
verification:

Met One BAM 1020 SOP page 22 of 53



1) Pressthe “TEST” soft key.

2) Using the right arrow key, move the cursor to the word 'FLOW’ and press the "SELECT""
soft key.

3) Press the "PUMP ON" soft key and allow the pump to run for several minutes (the
cursor will automatically move to the VOLUMETRIC FLOWRATE' row under the column
labeled 'REFERENCE'.

‘FLOWRATE' under the ‘BAM' column must read 16.7.

4) At the inlet, remove the PM inlet (s) and measure the standard flow rate through the inlet
tube.

5) Calculate the volumetric flow rate. The equation to convert standard flow rate to
volumetric flow is:

Volumetric flow =_ (std. flow* )( 760 mm Hg )( ambient temp in °K )
( ambient pressure in mm Hg )( 298 °K))

*Note: the equation for standard flow used above is:
std flow = [(MFM disp)(MFM cert. slope)] + (MFM cert. intercept)
6) Verify the correct flow rate by repeating steps 1 through 3.

For PMy, the calculated volumetric flow must be < +10%A of 16.7 L/min (between 15.03
and 18.37 Ipm) and within £7%A of the NIST traceable flow standard.

For PM2.5, the calculated volumetric flow must be < +5%A of 16.7 L/min (between 15.86
and 17.53 Ipm) and within £4%A of the NIST traceable flow standard.

The equation for calculating the percent difference is:

%A (design flow). = (Volumetric flow - 16.7) x 100%
16.7

%A (accuracy) = (Volumetric flow — NIST traceable flow std) x 100%
NIST traceable flow std.

7) Press the "EXIT" soft key (pressing the "EXIT" soft key will automatically turn off the
pump).

9.3.2 Temperature Sensor Verification
To verify the BAM-1020 external AT sensor:
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1) Pressthe "TEST™ soft key.

2) Using the right arrow key, move the cursor over to the word 'FLOW’ and press the
"SELECT" soft key.

3) Compare the BAM-1020 temperature value listed on the row to the right of ‘AMBIENT
TEMPERATURE!', under the column labeled 'BAM'.

4) Record and calculate the % difference (%A) from the ambient certified temperature
transfer standard value. %A must be within + 4°C of the NIST traceable temperature
standard.

5) Remain in this screen for ambient pressure verification or press the "Exit™

9.3.3 Barometric Pressure Verification:
To verify the BAM-1020 external OT sensor:

1) Press the " TEST" soft key.

2) Using the right arrow key, move the cursor over to the word 'FLOW’ and press the
"SELECT" soft key.

3) Compare the BAM-1020 internal barometric pressure value listed on the row to the right of
'BAROMETRIC PRESSURE', under the column labeled 'BAM'.

4) Record and calculate the %A from the certified pressure transfer standard value. %A must be
within £ 10 mmHg of the certified pressure standard.

5) Press the "EXIT" soft key.

9.3.4 Clock/Timer Verification:

Compare the date and time of the BAM-1020 clock display to a clock of known accuracy. If the
date and time of the BAM-1020 do not agree within + 1 minute of NIST Alaska Standard Time
(AST), adjust the BAM-1020 to match NIST AST. The BAM-1020 clock should be set as close as
possible to NIST AST (within 10 seconds).

10.0 Data Validation

10.1 BAM-1020 Data Validation Procedures

Data validation is the process by which the sample data collected is reviewed and approved by
field and QA/QC personnel to ensure the data meets all of the required collection criteria for the
method.

For the BAM 1020, the required collection criteria breaks up into a few different categories:

Sampler siting
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Sampler set-up

Sampler operations and maintenance
One point quality control (QC) checks

Audits
Data retrieval
Data reporting

Sampler Siting

Siting criteria for PM;o and PM, s monitors are summarized in the table below with references to
more detailed siting information.

PM;o and PM, s Siting Criteria

Inlet Clearance

clearance from obstructions to
sample inlet for low flow
samplers (<16.7 Ipm)

> 1meter from obstructions
> 1 meter between other Low-
Vol samplers

CFR 40, part 58, Appendix E

clearance between High-Vol
and Low-Vol sample inlet

> 2 meters from Hi-Vol
samplers (1.13 m*min)

CFR 40, part 58, Appendix E

Inlet Clearance for Collocation
between Low-Vol Samplers

1 to 4 meters

CFR 40, part 58, Appendix E
QA handbook 2.12

Inlet Clearance for Collocation
between High-Vol and High
Vol —and Low-Vol Samplers

2 to 4 meters

CFR 40, part 58, Appendix E

Inlet Height

Sampler set-up

Sample inlet height above
ground

Minimum 2 meters
Maximum of 15 meters

flag, re-site sampler
appropriately

To meet the PM3, Federal Equivalent Method minimum requirements for the Met One Bam 1020
(EQPM-0798-122), the BAM 1020 PM 5 continuous method, and to be suitable for use in

Alaska’s climate, the Met One BAM 1020 must be configured as follows:

Sampler Set-up criteria

PM;, Sampler Inlet

BX-802 PM, Head

40 CFR, parts 50 and 53

Operation Collection Time Frame

1 hr average (recommended)

40 CFR, parts 50 and 53

Filter exchange Frequency

One (1) per hour

40 CFR, parts 50 and 53, EQPM-
0798-122

Filter Tape Type

Glass Fiber

40 CFR, parts 50 and 53, EQPM-
0798-122

Range

1.000 milligrams/cubic meter

40 CFR, parts 50 and 53, EQPM-
0798-122

Inline heater

BX-827 smart heater
(recommended, however other
means may be used to maintain
required shelter temperature range)

Note: unless specific exemption
granted by DEC for operating
without heater due to site-specific
environmental conditions

40 CFR, parts 50 and 53, EQPM-
0798-122

Shelter Enclosure

Heated shelter/enclosure

Note: BAM shelter enclosure
must be maintained between 0°C
and 40°C.

BAM 1020 housed inside
weatherproof temperature-
controlled enclosure maintained
within 0° — 40°C

Ambient Temperature Sensor

Met One BAM OT sensor

40 CFR, parts 50 and 53, EQPM-
0798-122

Sample Pump Time

50 minutes

40 CFR, parts 50 and 53, EQPM-
0798-122

PM, s Sampler Inlet

Sharp cut cyclonic inlet

Sampler Maintenance and Operations
To insure the data collected is of acceptable quality, the following maintenance schedule must be
adhered to. This schedule represents the minimum requirements for maintenance. At some sites
it may be necessary to perform cleaning or other field checks on a more frequent schedule.

Maintenance

Cleaning Shelter Interier

1/month
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Cleaning Inlet Head

1/qgtr

BAM 1020-9800 Manual
Rev E
Page 95

Cleaning Inlet Down Tube

1/qtr

Cleaning Nozzle and Vein

1/month
Or as determined by leak checks

BAM 1020-9800 Manual
Rev E
Page 96
10.1.3 step 4

Tape Replacement

1 Every Two Months

BAM 1020-9800 Manual
Rev E
Page 31
Section 4.7

Pump Muffler Replacement

semiannual

BAM 1020-9800 Manual
Rev E
Page 96
10.1.4step 1

Pump Rebuild

12 to 24 months

See Tech Note # 5

Internal Pisco Filter

Check 1/year
(replace as needed).

BAM 1020-9800 Manual
Rev E
Page 37
(for picture of location)
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Temp calibration

At start up
1iyr

BAM 1020-9800 Manual
Rev E
Page 69

One Point Temperature
Check

1/month

<+4°C

Pressure calibration

At start up
1/year

<+10 mmHg

BAM 1020-9800 Manual
Rev E
Page 69

One Point Pressure Check

1/month

<+10 mmHg

Flow calibration

At start up
1/year

<+ 2% of indicated flow
<=+ 2% of design (16.7

Ipm)

BAM 1020-9800 Manual
Rev E
Page 69 & 95

One Point Flow Check
PMy,

1/month

<+ 7% of indicated flow
<+ 10% of design flow

One Point Flow Check
PM, 5

1/month

<=+ 4% of indicated flow
<+ 5% of design flow

Leak check

At start up
&
1/quarter

<15LPM

BAM 1020-9800 Manual
Rev E
Page 33

One Point Leak Check

1/month

<15LPM

Time check

1/month

+/- 1 minute of
NISTAlaska Standard
Time (AST)

Datalogger verification
(PM 2.5)

At start up
1lyr

+/- 3 ug/m®

See Tech Note 6
(Under development)

Download data and error
logs

1/week
and/or
at error indication

See Tech Note # 7
(Under development)

As part of the sampler operations, it is mandatory that field operators maintain calibration
standards/equipment used to check the sampler in good working order. It is also mandatory that
these standard certifications are current and represent the expected range of use (e.g. temperature
standards certified over expected average minimum low to average maximum high).

Standards Traceability

Temperature Standard

Certification
1/year to NIST

+0.1° C resolution,
+0.5° C accuracy

Vo ll Part 2.11.1

Pressure Standard

Annually referenced against
standard of known accuracy

+ 1 mm Hg resolution,
+ 5 mm Hg accuracy

Vo ll Part 2.11.1

Flow Transfer Standard

Time Transfer Standard

1/year
multipoint certification against
NIST traceable standard
volume meter

1/qgtr

Checked against NIST Alaska

Standard Time (AST)

Met One BAM 1020 SOP
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Leak Check Audit 1/6 months - SLAMS/SPM <15LPM
1/gtr - PSD
Temperature Audit 1/6 months - SLAMS/SPM <+4°C
1/qgtr - PSD
Pressure Audit 1/6 months — SLAMS/SPM <+10 mmHg
1/gtr - PSD
PMy, Flow Audit 1/6 months — SLAMS/SPM <+ 7% of indicated
1/gtr - PSD <+ 10% of design
PM, 5 Flow Audit 1/6 months - SLAMS/SPM <+ 4% of indicated
1/qtr - PSD <+ 5% of design

Data Retrieval

Data retrieval is the responsibility of the field operator. The data retrieval must be done at a
frequency that will insure that the health concerns and/or sampler errors can be identified and
appropriate action taken. This should be done on a daily basis. If possible, the data downloads
should be done automatically over a modem or other type of communications equipment.
Modern communications systems are not infallible; therefore, data collected via a
communications program should be verified and checked against a direct download of the same
data.

Data Retrieval

Data downloads via daily
communications system

Data downloads via direct monthly
connection

Download of Error log 1/week and
as errors are identified
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Data Reports
Once each quarter all of the data collected must go through a thorough QA/QC process. The data
is then formatted into an AQS text file suitable for input to the EPA AQS Data Base. The data

files must be checked to insure they include the following information.

Data Reports

Station ID

Sample Date & Time

Sample time frame

Midnight to midnight, (std time)
(00:00 - 23:00 +/- 1hour)

Each hours data identified
by beginning hour

Sample Run Time

23 to 25 hours

Filter change/advance

Set for hourly

0 mass filter count

Set for hourly

Filter mass measurement

1 hr avg.
(minimum of 45 minutes per hour)
24 hr averages
(00:00 through 23:00 std time)

Flow Rate Design
(Volumetric)

16.7 m°/min. +/- 5%
(between
0.876 m*hr and 0.793 m¥hr
in report)

Mass concentration (actual)

(FOI' PMlo)

External Daily avg Ambient Temp
& Press or seasonal avg T & P to
calculate ug/m® STD

Data Reporting

Check for Abnormal Values

Check for Appropriate Validation
Flags

Appropriate Site & Method Code

Compare Data collected via
telecommunications against direct
downloads

100 % of the data should be
checked
Make corrections as needed

Data Capture

Per Quarter > 75%
Per Day +/- 1 hr
Per Hour > 45 minutes

One Point QC Checks

1/month
(an audit or a calibration can be
used as a substitute for a One
Point Flow, Temperature and
Pressure Checks)

If the Check indicates an
error, flag data as needed

Audits

Insure the audit report is
contained in the data report

If the audit identifies any
problems insure corrective
action was taken and flag

data as needed.
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11  BAM-1020 FEM
11.1 BAM-1020
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Tech Note # 1

Removing BAM from shelter.

Met One BAM 1020 Removal for Maintenance Procedures

The following is a guide that describes the steps required to perform maintenance on the BAM
1020 sampler if access to the internal components is necessary. This guide describes the steps
necessary for a BAM sampler that is located inside of a small enclosure.

Step 1. For this type of enclosure (old style) it is necessary to open the hatch located on the back
of the shelter. (Typically 6 flat head screws.) This will allow access to the back of the BAM 1020
where the power on/off switch is located. It will also allow for access to the power plug, pump
hose connection, ground connection, pump control connection, and temperature sensor
connection.

Step 2. Unplug the power from the sampler.

Note: A picture of the back of the BAM 1020 can be found on page 29 of the
operations manual, BAM-1020-9800 Rev E.

Step 3. Remove the pump tubing from the quick disconnect on the back of the sampler. To do
this, first push in on the tubing. Next, place a wrench on the collar at the base of the tubing so it
will not move outward. Remove the tubing.

Note: This may take a couple of tries. For best results use an open end wrench that
is the same size as the outer diameter of the tubing. Firm inward pressure will need
to be maintained on the collar while pulling on the tubing.

Step 4. Remove the ground wires from the grounding terminal.
Step 5. Remove the pump control wires.

Step 6. Remove the ambient temperature wires from terminal 6. (Note the terminal position, wire
color and screw identifier for reassembly)

Step 7. Remove communication cable from RS232 connection.
Step 8. Remove the external temperature probe connector.

Note: If there are any additional connections they will all have to be removed (i. e.
met sensors). You should make note of all of the connections by terminal position
and color. There is a description of the different connections on page 110 of the
operations manual, BAM-1020-9800 Rev E. The ambient temperature configuration
is figure 61.

Step 9. Loosen the nut on the down tube located on the top front of the shelter. Remove
the PM head(s) and slide the down tube up far enough so that the BAM can be removed.
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Step 10. Remove the flat head screws located on the front side of the BAM.
Step 11. Remove the BAM from the shelter.
Step 12. Remove all of the cross tip screws that hold the cover on the BAM

Note 1: The BAM sampler should not be open to environmental conditions that may
cause damage to the internal components. (e.g. rain, dust)

Note 2: When working inside the BAM unit the technician should use caution to
avoid shock and should be properly grounded.

To re-install the sampler, follow steps 11 through 1.

Note: The ambient temperature sensor MUST be connected to terminal block 6.

Once the sampler has been re-installed, run a self test of the system. There is a picture of the
sampler menu hierarchy on page 28 of the operations manual, BAM-1020-9800 Rev E.

If all is well, the last step will be to put the sampler in the operate mode.
Note 1: It is very important to leave the sampler in the operate mode. If this is not
done the sampler may not restart and it may not be possible to use the

communication port.
Note 2: The sampler will not start sampling until the top of the next hour.
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Tech Note # 2

BAM 1020 Calibration.

Met One BAM 1020 Calibration Procedures
(Using a Tri-cal)

The following is a brief description of the BAM 1020 calibration procedure.

If the sampler has been operating it will need to be taken out of the operate mode.
Things to consider: The BAM 1020 collects 50 minutes of data each hour. So if the
current time is just before the top of the hour you may want to let the sampler finish

that hour’s data collection cycle before starting the calibration procedure. By doing
this there will be one hour of missing data for the day vs. two hours.

There is a picture of the sampler menu hierarchy on page 28 of the operations manual, BAM-
1020-9800 Rev E.

The first thing that needs to be done when performing a calibration of the BAM 1020 is a leak
check. This procedure can be found on page 33 of the operations manual, BAM-1020-9800
REV-E. This is done to insure the flow through the sampler is not being compromised due to a
leak. Leaks can be generated from several areas, but the most common cause is the filter tape
fiber that builds up on the tape support nozzle. A nozzle cleaning procedure can be found on
page 35 of the operations manual, BAM-1020-9800 Rev E.

The next step is to verify the ambient temperature and the ambient pressure are accurate. This
procedure can be found on page 69 of the operations manual, BAM-1020-9800 Rev E (we use
the BAM in the Volumetric Flow configuration). To get to the “Actual Flow Calibration Mode”
you will have to input a password. The password for this system is “F1, F2, F3, F4”.

Once the temp and pressure have been set and/or verified a flow check can be done. This
procedure can be found in the operator manual, BAM-1020-9800 Rev E page 67.

Note: It will not be possible to move the cursor to the “Volumetric Flowrate” area
until the pump has been turned on. Once the pump has been turned on the curser
will automatically move to the flowrate line.

It may take several attempts to get the “BAM” reading to be the same as the “REFERENCE”
reading (+/- 1%). Once you have a reading on the BAM that agrees with the transfer standard
you have completed the calibration process.

It is important that you do a self test and if the system passes put the BAM in the operate mode
before leaving.
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Tech Note # 3

Temperature Sensor Installation

BAM 1020 Indoor Temperature Sensor Connection

The following is a description of what is necessary to install a temperature sensor to the Met One
BAM 1020.

Met One Sensor

If a Met One sensor is to be used, be sure it is compatible with the system it is connecting to.
Early versions of the BAM 1020 used higher voltage inputs for temperature probes. The newer
BAM 1020’s with the BX- 964 translator use different temp sensors with different input voltage
requirements.

Both the -30 to +50 and the -50 to +50 Met One sensors should connect directly to the back of
the BAM unit. The wire connection specifics can be found in the BAM manual in Appendix F.
When using these probes, make sure the BAM channels to be used are programmed to “Auto
Detect” and the AT, Model, and Units information is correct. If there is a problem with the Auto
Detect the BAM can be set to the Manual mode and the information can be programmed

manually.
Note: Channel 6 must be used for the ambient temperature.

R M Young Sensor

This example will use a R M Young style temperature sensor. Any temperature sensor can be
used as long as the output is scaled 0 to 1 vdc (max 0 — 2.5 vdc) and the temperature range of the
sensor is known (example -50 to +150 °C). For the R M Young style of sensor, this information
can be determined by checking the decal located just under the cap on the inside edge on the
temperature probe.

Decal Location

The information found on the decal is model number, temperature range and voltage range. The
serial number should be stamped on the outside of the temperature probe casing. If the decal is
missing, the information needed to set up the temperature probe can be found through R M
Young using the serial number. It is important that all of this information be known before
starting the connection process.

Within the R M Young temperature probe assembly is an electrical wire connection strip. On the
electronics board it is connected to, there are wiring identification labels (example: +PWR, REF,
EARTH GND, TEMP, RH) stamped under each connection opening. The +PWR is for the
positive input power that is needed to operate the temperature sensor. It is important that this
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voltage be within the specified requirements for the probe being used. This information can be
found in the manual provided with the sensor. Each manual is identified by sensor model number
and the input voltage information is most commonly found on the sensor schematic in the
notations. The REF is for the ground side of the power being supplied to the temperature probe.
Both of these wires would come from the same power supply. The EARTH GND should be
connected to the earth ground on the back of the BAM. TEMP is the output of the temperature
probe and should be connected to the back of the BAM unit on the connection marked as SIG.
The RH will not be used in this example.

The only connection left is at the back of the BAM unit just below where the SIG connection
was made. The COM connection is made using the same source as the REF connection.

BAM Channel Set up
The next step is to program the BAM input channel. This is covered in the BAM manual in
appendix F. The information required to do this is:
Type: AT for ambient temp or possibly RT for room temp
Model: Model number of sensor being used
Units: °C or °F (as specified by manufacturer of the probe)
Range: 0 to 1 vdc or as specified by the probe manufacturer
Mult: this is calculated by determining the difference between the min and max of the
probe (e.g. — 50 to + 50 probe has a multiplier of 100)
Offset: This is determined by the minimum temperature range of the probe
FS: This is determined by the full scale voltage output of the temp probe
S/V: Scalar/Vector (always Scalar except when used in conjunction with wind direction
Inv Slope: N

PREC: is for precision, i.e. the number of decimal points.

Once the temperature probes have been installed they will need to be checked against a known
temperature standard. A minimum of three points should be used and should be representative of
the expected temperature range that will be encountered. As a minimum, for an ambient
temperature probe, an ice slurry at about zero degrees Celsius is a mid-point that
approximates the seasonal temperature for the area and a max point that represents the
seasonal high temperature for the area.
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Tech Note # 4

BAM Filter Motion

Sample
Inlet
Emitt .
e lo - Pre-sample zero reading
Begins 5 min before the top of the hour
—
Counter
Sample
Inlet
11 — Sampling has began (red)
Emitter
—1 Zero calibration check starts (gray)
@ .
Begins at the top of the hour
/
Counter
Sample
Inlet
I Emitter I2 — Sampling continues (red)
— Foil check begins
— Begins at 5 mins after the top of the hour
Counter
Sample
Inlet
Emitter After 50 min sample period
— Concentration Measurement
— Begins at 10 min before the top of the hour
Counter
Sample
Inlet
Emitter
— lo — New pre-sample zero reading
Begins 5 min before the top of the hour
—
Counter
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Tech Note #5
Pump Rebuild

PART NO. 70 - 290 G375PL {(REV-G)

23 SERIES OIL-LESS

VACUUM PUMPS & COMPRESSORS

OPERATION & MAINTENANCE MANUAL

Model #0523-101 Shown Model #1023-V103 Shown Model #1023-101Q Shown

Thank you for purchasing this Gast product. It is manufactured to the highest standards
using quality materials. Please follow all recommended maintenance, operational
and safety instructions and you will receive years of trouble free service.

IMPORTANT: PLEASE READ THIS MANUAL AND SAVE FOR FUTURE REFERENCE.

General information

= Clearances: Top: .002" * Model numbers ending in “X” have automatic thermal
Ends: .0015" - .005" protectors which protect the motor by shutting the motor

= Vane Life: 5.000-15,000 hours depending off if it overheats. The motor will automatically restart
upon application once the motor has cooled.

Product Use Criteria:

= Pump only clean, dry air. = Oil-Less rotary-vanes require NO lubrication.
= Operate at 32°F - 104°F (0°C - 40°C). = Sealed bearings are grease packed.

= Protect unit from dirt & moisture. = Use of petroleum or hydrocarbon products will
» Do not pump flammable or explosive gases or reduce carbon-vane service life.

use in an atmosphere that contains such gases.

= Protect all surrounding items from exhaust air. This
exhaust air can become very hot.

= Corrosive gases and particulate material will
damage unit. Water vapor, oil-based contaminants
or other liquids must be filtered out.

= Consult your Gast Distributor before using at high
altitudes.

GAS , BRI RCc e == www.gastmfg.com

A Unit of BIBEX Corporation

®Registerad Trademark/™ Trademark of Gast Manufacturing Inc., Copyright ©2001 Gast Manufacturing Inc. All Rights Reserved.
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Your safety and the safety of others
is extremely important.

We have provided many important safety messages
in this manual and on your product. Always read
and obey all safety messages.

This is the safety alert symbol. This symbol
alerts you to hazards that can kill or hurt you and
others. The safety alert symbol and the words
“DANGER” and “WARNING” will precede all safety
messages. These words mean:

A\ DANGER

You will be killed or seriously injured if you don’t
follow instructions.

A WARNING

You can be killed or seriously injured if you don’t
follow instructions.

All safety messages will identify the hazard, tell you
how to reduce the chance of injury, and tell you
what can happen if the safety instructions are not
followed.

INSTALLATION

A\ WARNING

I\

Electrical Shock Hazard
Disconnect electrical power at the cireuit breaker
or fuse box before installing this product.

Install this product where it will not come into
contact with water or other liguids.

Install this product where it will be weather
protected.

Electrically ground this product.

Failure to follow these instructions can result in

death, fire or electrical shock.

Correct installation is your responsibility. Make sure
you have the proper installation conditions and that
installation clearances do not block air flow.

Blocking air flow over the product in any way can
cause the product to overheat.

Mounting

This product can be installed in any orientation.
Mounting the preduct to a stable, rigid operating surface
and using shock mounts will reduce noise and vibration.

Plumbing

Remove plugs from the IN and OUT ports. Connect
with pipe and fittings that are the same size or larger
than the product's threaded poris.

Accessaories

The product’s intake and exhaust filters will provide
adequate filtration in most applications. Consult your
Gast representative for additional filter
recommendations. Install relief valves and gauges at
inlet or outlet, or both, to monitor performance. Check
valves are required to prevent back streaming through
the pump.

Motor Control

It is your responsibility to contact a qualified

electrician and assure that the electrical installation is
adequate and in conformance with all national and local
codes and ordinances.

Determine the correct overload setting required to
protect the motor (see motor starter manufacturer’s
recommendations). Select fuses, motor protective
switches or thermal protective switches to provide
protection. Fuses act as short circuit protection for the
motor, not as protection against overload. Incoming line
fuses help to withstand the motor’s starting current.
Motor starters with thermal magnetic overload or circuit
breakers protect motor from overload or reduced
voltage conditions.

The wiring diagram attached to the product provides
required electrical information. Check that power
source is correct to properly operate the dual-voltage
motor.

OPERATION

A\ WARNING

Injury Hazard
Product surfaces become very hot during operation,
allow product surfaces to cool before handling.

Air stream from product may contain solid or liquid
material that can result in eye or skin damage,
wear proper eye protection.

Failure to follow these instructions can result in
burns, eye injury or other serious injury.

It is your responsibility to operate this product at
recommended pressures or vacuum duties and
room ambient temperatures.

Model numbers ending in “X” have automatic
thermal protectors which protect the motor by
shutting the motor off if it overheats. The motor will
automatically restart once the motor has cooled.

Start Up

If motor fails to start or slows down significantly under
load, shut off and disconnect from power supply. Check
that the voltage is correct for motor and that motor is
turning in the proper direction. Vane life will be
drastically reduced if motor is not operating properly.
Vanes can break or be damaged if motor/pump runs in
the wrong direction.




MAINTENANCE

A\ WARNING

L\ ¥

Electrical Shock Hazard

Disconnect electrical power supply cord before
performing maintenance on this product.

If product is hard wired into system, disconnect
electrical power at the circuit breaker or fuse box
before performing maintenance on this product.

Failure to follow these instructions can result in
death, fire or electrical shock.

A\ WARNING

Injury Hazard
Product surfaces become very hot during operation,
allow product surfaces to cool before handling.
Alr stream from product may contain solid or liquid
material that can result in eye or skin damage,
wear proper eye protection,.

Flush this product in a well ventilated area.

Failure to follow these instructions can result in
burns, eye injury or other serious injury.

it is your responsibility to:

= Regularly inspect and make necessary repairs to
product in order to maintain proper operation.

* Make sure that pressure and vacuum is released
from produect before starting maintenance.

Check intake and exhaust filters after first 500 hours of
operation. Clean filters and determine how frequently
filters should be checked during future operation. This
one procedure will help to assure the product’s
performance and service life.

General Maintenance

1. Remove end cap and filters. Inspect filters for
rips,tears, cuts, brittleness and excessive foreign
material.

2. Clean filters if in good condition with
compressed air. Re-inspect for wear conditions.
Set filters aside.

3. Check filter/fmuffler (#11) for compacted debris. If
debris is present, replace filter/muffier.

4. Check condition of O-ring. It should be soft and
flexible. Replace if it is not.

5. Remove and inspect muffler box. Clean box. Set
box aside. (Not all models have a muffler box.)

6. Check gasket for cracks or tears. Install new gasket

if any cracks or tears appear. Replace gasket.

Replace muffler box.

Reinstall filters or install new filters if required.

Reinstall end cap.

o N

Flushing

Flushing this product to remove excessive dirt, foreign
particles, moisture or oil that occurs in the operating
environment will help to maintain proper vane
performance. There are 2 aptions for this operation.
If Option 1 does not remedy your problem, go on to
Option 2.

Use only Gast AH255B Flushing Solvent or other
non-petroleum based flushing solvent. Do Not use
kerosene or ANY other combustible solvents to
flush product.

Option 1

You will need 2 pipe nipples at least 4 inches long with

1/4” NPT for 0323 and 0523 products, or 3/8” NPT on

one end for 0823 and 1023 products. No nipples are

needed if the unit does not have a muffler box.

1. Remove filter and muffler cap (#9).

2. Remove 5 bolis. Use a small hammer to tap on
muffler box to remove it. Altach pipe nipples
where muffler caps were removed.

3. Start product and add flushing solvent to the inlet
port. If using liquid solvent, pour several
tablespoons direcily into the inlet port. If using Gast
AH255B, spray solvent for 5-10 seconds into inlet
port. Place towel over exhaust port to clean up
solvent.

4. Plug inlet port for 20-30 seconds. Listen for
changes in the sound of the pump. If pump sounds
smooth, go to next step. If pump does not sound
like it is running smoothly, installing a Service Kit will
be required (See Service).

5. Release vacuum.

6. Repeat steps 3-5 three or four times.

If Option 1 is not successful, remove the end plate
and examine.

Option 2

1. Remove six end plate bolts. (See exploded view.)

2. Use a small hammer to carefully tap on end plate to
remove. Do not use a screwdriver to pry off.

3. Check that vanes are moving freely in and out of
vane slots. Replace vanes if more than 50% of the
vane extends past the vane slot.

4. Remove vanes and clean both sides with fine emery
cloth. Clean end-plate with fine emery cloth.

5. Flush vanes with AH255B soivent and remove all
solvent from vanes.

6. Flush body, rotor and end plate with AH255B
solvent, then remove all solvent from each part.

7. Check body, rotor and end plate for scoring. If each
part is clean and shows no signs of scoring,
re-install parts. If scoring appears, send unit to
factory or replace with new pari(s).

Check that all external accessories such as relief
valves and gauges are attached to cover and are
not damaged before re-operating product.



SHUTDOWN PROCEDURES

It is your responsibility to follow proper shutdown
procedures to prevent product damage.
NEVER ADD OIL TO THIS OIL-LESS PUMP.

1. Disconnect plumbing.

2. Operate product for at least five minutes without
plumbing.

Run at maximum vacuum for 10-15 minutes.
Repeat step 2.

Disconnect power supply.

Plug open poris to prevent dirt or other
contaminants from entering product.

ol ol

SERVICE KIT INSTALLATION

A\ WARNING

0

Electrical Shock Hazard
Disconnect electrical power supply cord before
installing Service Kit.

If product is hard wired into system, disconnect
electrical power at the circuit breaker or fuse hox
before installing Service Kit.

Vent all air lines to release pressure or vacuum.

Failure to follow these instructions can result in
death, fire or electrical shock.

Gast will NOT guarantee field-rebuilt product
performance. For performance guarantee, the
product must be returned to a Gast-authorized
facility.

Service Kit contents vary. Most contain vanes, gaskets
and filter parts.

Remove filter/muffler parts from front of muffler box.

1.

2. Remove the 5 muffler box bolts.

3. Use a small hammer to tap on box to remove. Do
not use a screwdriver.

4. Remove the 6 end plate bolis.

5. Remove end plate. Check direction of bevel edges
of vanes then remove vanes.

6. Clean body and rotor slots.

7. Check end plate, rotor and body for scoring.

Severe scoring or worn bearings will reguire
service at a Gast-authorized facility.

DO NOT remave rotor or motor bolts.

8. Insert vanes, checking that the bevel edges are in
the correct direction.

9. Replace end plate. Torque bolts to 90-120 in. Ib.
10. Check gasket for damage.
11. Reinstall muffler box. Torque bolis to 90-120 in. Ib.

Check that all external accessories such as relief
valves and gauges are attached and are not damaged
before re-operating product.




EXPLODED PRODUCT VIEW, PARTS & ORDERING INFORMATION

REF | DESCRIPTION QTY | 0323-101 | 0323-101Q | 0523-101 | 0523-101Q | 0523-V103

1 BODY 1 AK503 AK503 AK505 AK505 AKS505

2* VANE 4 AHS850A AHBS0A AHB50A AHB50A AMBOSA

3 SHROUD 1 AKS502 AK502 AK502 | AKSD2 AKS02

4 END PLATE 1 AK516A | AKS501 AK516A | AKSD1 AK516A

5% | GASKET 1 AK521 AK521

6 MUFFLER BOX 1 AK519 AKB19

7* | O-RING 2 AK473 AK473

8* | FELT 2 AKS524 AK524

9 END CAP 2 AKS10 AK510

10 | END CAP ASSEMBLY | 2 AKS526 AK526

11 | FILTER/MUFFLER 1 AKB40A AKB40A

12 | FOOT SUPPORT 1 AC136 AC136

13 | ELBOW *** 2 ADRT

14 | MUFFLER ASSEMBLY | 1 V425L

15 | JAR 2 AA125A

16 | COVER 1 AV427

17 | FELT FILTER 4 B344A

18 | SUPPORT 1 B345A

19 | COVER GASKET 2 B62A

20 | FILTER ASSEMBLY 1 V400G

21 | COVER 1 AV4D2CPC

22 | FILTER ASSEMBLY 1 B343B

23 SCREEN CAP 1 AJST1 ” _ b

24 | FELTSUPPORT 1 B347 _uwwﬂ.rzmmmwnm
SERVICE KIT 1 K478A K478 K478A K478 i

q" )

—

* Denotes parts included in the Service Kit. Parts listed are for stock models.

** Nlo Service Kit available, order parts separately. *** Not shown.

For specific OEM models, please consult the factory.

When corresponding or ordering parts, please give complete model and serial numbers.

Assembly



EXPLODED PRODUCT VIEW. PARTS & ORDERING INFORMATION

REF | DESCRIPTION QTY|0823-101 |0823-101Q | 1023-101 | 1023-101Q| 1023-v103 |1423-101|1423-101Q
1 BODY 1 |AK517 |AK517 |AK518 | AK518 AK518 Al283 |AL283
2* | VANE 4 |AK513 |AK513  |AK513 |AKS13 AK513 AL284 |AL284
3 SHROUD 1 |AKS11 |AKS511 AK511 |AKST1 AK511 AL281 |AL281
4 END PLATE 1 |AKS15A |AK514  |AKS15A |AK514 AK515A |AK515A |AK514
5* GASKET 1 AK522 AK522 AK522
6 MUFFLER BOX 1 AK520 AK520 AK520
7" | O-RING 2 AKAT3 AK473 AK473
8* | FELT 2 AK524 AK524 AK524
9 END CAP 2 AK510 AKS510 AKG610
10 | END CAP ASSEMBLY |2 AK526 AK526 AK528
11 | FILTER / MUFFLER 1 AKB40 AKB840 AD432 |AC432
12 | ELBOW 1 BA206 |BA206
12 | ELBOW *** 2 AF272
13 | MUFFLER ASSEMBLY |1 AB599B
13a | NIPPLE 2 BA714 |BAT14
14 | JAR 2 AAB05
15 COVER GASKET 2 AA405
16 COVER ASSEMBLY 1 AV805BPC
17 MUFFLER ASSEMBLY |1 AC434-41
18 COUPLING 2 AC3N
19 CARTRIDGE 2 AC393
20 | END CAP ASSEMBLY |2 AC394
21 | MUFFLER PLATE 1 AC395
22 | STUD 2 AC396
23 | FILTER ASSEMBLY 1 AB599
24 COVER ASSEMBLY 1 AVBOSAPC
25 | FILTER ASSEMBLY 1 AC433-1
SERVICE KIT 1 |K479A |K479 K479A |K479 2 K575A |K575A

* Denotes parts included in the Service Kit. Parts fisted are for stock models.
** No Service Kit avallable, order parts separately, *** Not shown,
For specific OEM models, please consult the factory. When corresponding or ordering parts, please give complete model and serial numbers.

Vacuum Intake
Filter Assembly

For 1423 Models only.
(Shipped unattached)
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WARRANTY

Gast finished products, when properly installed and operated under normal conditions of use, are warranted by Gast to
be free from defects in material and workmanship for a period of twelve (12) months from the date of purchase from
Gast or an authorized Gast Representative or Distributor. In order to obtain performance under this warranty, the buyer
must promptly (in no event later than thirty (30) days after discovery of the defect) give written notice of the defect to
Gast Manufacturing Incorporated, PO Box 97, Benton Harbor Michigan USA 49023-0097 or an authorized Service
Center (unless specifically agreed upon in writing signed by both parties or specified in writing as part of a Gast OEM
Quotation). Buyer is responsible for freight charges both to and from Gast in all cases.

This warranty does not apply to electric motors, electrical controls, and gasoline engines not supplied by Gast. Gast’s
warranties also do not extend io any goods or parts which have been subjected to misuse, lack of maintenance,
neglect, damage by accident or transit damage.

THIS EXPRESS WARRANTY EXCLUDES ALL OTHER WARRANTIES OR REPRESENTATIONS EXPRESSED OR
IMPLIED BY ANY LITERATURE, DATA, OR PERSON. GAST'S MAXIMUM LIABILITY UNDER THIS EXCLUSIVE
REMEDY SHALL NEVER EXCEED THE COST OF THE SUBJECT PRODUCT AND GAST RESERVES THE RIGHT,
AT ITS SOLE DISCRETION, TO REFUND THE PURCHASE PRICE IN LIEU OF REPAIR OR REPLACEMENT.

GAST WILL NOT BE RESPONSIBLE OR LIABLE FOR INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,
however arising, including but not limited to those for use of any products, loss of time, inconvenience, lost profit, labor
charges, or other incidental or consequential damages with respect to persons, business, or property, whether as a
result of breach of warranty, negligence or otherwise. Notwithstanding any other provision of this warranty, BUYER'S
REMEDY AGAINST GAST FOR GOODS SUPPLIED OR FOR NON-DELIVERED GOODS OR FAILURE TO FURNISH
GOODS, WHETHER OR NOT BASED ON NEGLIGENCE, STRICT LIABILITY OR BREACH OF EXPRESS OR
IMPLIED WARRANTY IS LIMITED SOLELY, AT GAST'S OPTION, TO REPLACEMENT OF OR CURE OF SUCH
NONCONFORMING OR NON-DELIVERED GOODS OR RETURN OF THE PURCHASE PRICE FOR SUCH GOQODS
AND IN NO EVENT SHALL EXCEED THE PRICE OR CHARGE FOR SUCH GOODS. GAST EXPRESSLY
DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPQOSE WITH
RESPECT TO THE GOODS SOLD. THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTIONS
SET FORTH IN THIS WARRANTY, notwithstanding any knowledge of Gast regarding the use or uses intended to be
made of goods, proposed changes or additions to goods, or any assistance or suggestions that may have been made
by Gast personnel.

Unauthorized extensions of warranties by the customer shall remain the customer's responsibility.

CUSTOMER |S RESPONSIBLE FOR DETERMINING THE SUITABILITY OF GAST PRODUCTS FOR CUSTOMER'S
USE OR RESALE, OR FOR INCORPORATING THEM INTO OBJECTS OR APPLICATIONS WHICH CUSTOMER
DESIGNS, ASSEMBLES, CONSTRUCTS OR MANUFACTURES.

This warranty can be modified only by authorized Gast personnel by signing a specific, written description of any
modifications.

MAINTENANCE RECORD

DATE PROCEDURE PERFORMED




PART NO. 70 - 290 G375PL (REV-G)

TROUBLESHOOTING CHART

Low High
Vacuum | Pressure | Vacuum

Motor
Overload

Pump
Overheat

Reason and remedy
for problem.

Filter dirty.
Clean or replace.

Pressure

) @ At pump ® @

@ At pump ] ® Muffler dirty.

Clean or replace.

@ At pump b () Vacuum line collapsed.

Repair or replace.

Relief valve set too high.
Inspect and adjust.

Relief valve set too low.
Inspect and adjust.

At pump [ At pump @ (] Plugged vacuum/pressure line.

Inspect and repair.

Vanes sticking.
Clean or replace.

Vanes worn.
Replace.

Shaft seal wormn.
Replace.

Dust or offset powder in pump.
Inspect and clean.

® ® @ ® Motor not wired correctly.

Check wiring diagram and line voltage.

AUTHORIZED SERVICE FACILITIES

Hydraullc & Pneumatic Sales Wainbee Limited Gast Manufacturing Co., Ltd.
11100 Park Charlotle Blvd. 5789 Coopers Avenue Beech House

Brenner Fiedler & Assoc
13824 Bentley Place

Gast Manufacturing Inc.
2550 Meadowbrook Road

Benton Harbor, MI 48022

TEL: 268-826-6171
FAX: 269-825-8288
wwrw, gastmig.com

Gas! ManuTacturing Inc
505 Washington Avenue
Carlstadt, NJ 07072
TEL: 201-833-8484
FAX: 201-933-5545
www.gaslmfg.com

Air-0il Products Corp.

301 30th Street NE 31,#112

Auburn, WA 93002
TEL: B00-282-2672
FAX: 877-808-4601
www. air-oll.com

Cerritos, CA 90701
TEL: B00-843-5558
TEL: 310-404-2721
FAX: 310-404-7975

www.brenner-fiedler.com

0 & F Distributors
1144 Indy Court
Evansville, IN 47725
TEL: 812/867-2441
FAX: B12/B67-8822
www, dfdistrib.com

John Henry Foster Co.
4700 Lebourget Drive

51, Louis, MO 63134-0820

TEL: 314-427-0600
TEL: 1-800-444-0522
FAX: 314-427-3502
wiww.jhf.com

Charlotte, NC 28273
TEL: 704-588-3234
FAX: T04-588-1569
www.hpsales.com

Kinequip, Incorporated

365 Old Niagara Falls Blvd.
Buffalo, NY 14228-1636

TEL: 716-694-5000
TEL:1-800-982-8684
www Kinequip.com

James E Watson & Co,
29 Doran Ave.
Marielta, GA 30060
TEL: 770/422-1154
www.jwalsanco,com

Mississauga, Ontario
Canada L4Z 356
TEL: 805-568-1700
FAX: B05-568-0083
hitp:/fwww.wainbes.ca

Wainbee Limited

215 boul Brunswigk
Pointe Claire, Quebec
Canada HIR 4R7
TEL: 514-697-8810
FAX: 514-687-3070

http:/fwww.wainbee ca

Knaves Beech Business Cenlre
Loudwater, High Wycombe
Bucks, England HP10 45D
TEL: D11-44 1628 532600
FAX: 011-44 1628 532470
hitp://www.gastitd. com

Japan Machinery Co., Lid
Central PO Box 1451
Tokyo, 100-81 Japan
TEL: 81-3-3573-5421
FAX: 61-3-3571-7865

or: 81-3-3571-7898

wyrw.japanmachinery.com

GAST www.gastmfg.com

A Unit of IBEX Corporation




Tech Note # 6
Verifying External Data Logger

If an external data logger is being used to record the concentrations from the BAM 1020 it must

be checked to insure the data it is collecting is comparable (time collected and concentration

level) to the data that is being generated by the BAM 1020. The BAM 1020 can be set to record

data in two different modes.

Standard mode:
In the standard mode the 50 minute sample collected between hour 01:00 and
02:00 is measured during the last five minutes of the hour. This 50 minute sample
will then be recorded as the 02:00 hr concentration in the internal data logger. The
analog output will represent this concentration as a voltage output for the hour
02:00 to 03:00 (as a steady voltage equal to the concentration level).This means
there will be a 1 hour difference between the data file of the external data logger
and the BAM internal data logger.
Early Mode:

The BAM 1020 can also be set to collect data in an early mode. In this mode the
BAM 1020 collects the sample in the same manner as in the “Standard Mode”.
The concentration measurement taken during the last 3 to 4 minutes of the hour is
recorded in the internal data logger for the 02:00 hour. At the analog output this
measurement is only there for a 3 to 4 minute period of time. Assuming the
internal data logger and the external data logger clocks are set to the same time,
the external data logger can be set to collect data for only a period of 2 to 3
minutes at the end of the 01:00 hour (example 01:56 through 01:59). That data
will be recorded by the external data logger as the 02:00 hourly average.

Section 8 (Communications) of the BAM 1020 manual identifies the switch selectable options

for the analog outputs of the BAM. The external data logger must be set to match these settings.
Example: Analog output of BAM 1020 “SW1 ON” and “SW2 ON” would mean the
external data logger could be set to measure either 0-10 volts dc full scale or set to
measure 4-20 milliamps full scale. In this example, the 0-10 volts dc full scale is used.
Once the external data logger is set for the correct voltage scale, the corresponding
concentration full scale is set. To meet PMyo FEM requirements, the external data logger
would be set for a 0.00 milligram/cubic meter (mg/m°) to 1.00 mg/m?full scale.

Section 7.6 (Test DAC Output) of the BAM 1020 manual describes the steps required to test the
analog outputs and the external data logger set up.

If the external data logger is set up properly, an output voltage from the BAM 1020 analog
output can be set and the corresponding concentration can be calculated to determine what
should be displayed for that channel on the external data logger.
Example: 0 volts analog output should equal 0.00 mg/m? at the external data logger.
5 volts analog output should equal 0.50 mg/m? at the external data logger.
10 volts analog output should equal 1.00 mg/m? at the external data logger.
A minimum of five points evenly spaced across the range should be tested and recorded.
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Tech Note # 7

Data downloads

For the BAM 1020, there are several types of data that must be downloaded and saved as part of
the permanent record.

a) Data information (this includes all of the site info, date, hourly concentrations,

hourly temperature, hourly pressure and flow.)

b) Error log information

c) Sampler configuration information.
All of this information can be collected via a Windows program called “HyperTerminal”. To
access the HyperTerminal program (Windows XP version), click
“Start/Programs/Accessories/Communications/HyperTerminal”. This will open the
HyperTerminal program.

Note: if you have already setup the site at a pervious time, you can select the site from the pull
down screen for HyperTerminal.

In the first screen that pops up, enter a site name and pick an appropriate icon.
Connection Description 7 x|

N : Mew Connection

Enter a name and chooze an icon for the connection;

Hame:

lcar:

Cancel |

In the second screen, you can input the phone number and choose the connection type. If this is a
direct connection, leave the phone number area blank. For this example we are using an external

U.S. Robotics 56K modem. Notice that in the phone number area we put in the prefix number
required for an outside line.
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x|

Enter detailz far the phone number that yow wank to dial;

Courtmdregion; I'—'f'litE':| States (1] ;I

Area code; a0y

Phone number: |3 586-5555

Connect using: ILI_S_ Fobotics SEK FAX EXT LI

] I Cancel |

From the next screen you could dial the number, but first set up the rest of the communications
information.

2/ x|

Phone number; 9 586-5555 Todify... |

f'our location; IM_I,I Lacatian ;I Dialing Properties. .. |

Calling card: MHaone [Direct Dial]

] Cancel |

If you click on the “Modify” button the following screen will pop up. In this screen you will
want to un-check the “Use country/region code and area code”
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test Properties

Connect To | Settingz I

Country/region; ILIniteu:I States [1] ;I
Enter the area cade withaut the long-distance prefis.

Area code: a07

Phone number: |3 566-5555

Connect using: ILI_S_ Robotice BEE, Fisl EXT ;I

Configure... |

¥ Usze country/region code and area code
[T Bedial on busy

(] | Cancel |

The screen should now look like this:

test Properties

Connect To | Sethings I

2 x|

| Change [con... I

Country/region; ILIniteu:I States [1] ;I

Enter the area code without the long-distance prefis.

Area code; 07

Phone number: |3 586-5555

Caontect using: ILI_S_ Robotice BEE. Fis EXT ;I

Configure... |

[T Use countyfregion code and area code
[ Eedial on busy

Ok

Cancel
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There are no setting changes that need to be made under the “Settings” tab so the next thing to do
is “Configure” the “Connect using”.

After pushing the “Configure” button, the following screen will pop up. For most applications it
should be set up as shown here. The important thing to remember is that the HyperTerminal
program for this site must be set up to the same Port Speed and the flow control must be set to
None.

J.S. Robotics 56K FAX EX 2 x]

General | fdvanced I

— Call preferences

™ ‘Operator assisted [manual] diaf

[ Disconnect a call if idle for mare than |3E| MikE
Cancel the call if not connected within IEEI zECE

~ Data Connection Preferences
Port zpeed: I 300 ;I
[rata Praotocal; IStandard EC LI
Compreszian; I Enabled LI
Elaw contral: IN':'”E LI

Ok, I Cancel

Under the “Advanced” tab the settings must read as follows:
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.S, Robotics 56K FAX EXT 21

General  Advanced I

— Teminal ‘Wwindow

[ EBring up terminal window before dialing

[ Bring up terminal windows after dialing

- Hardware Setiings
Data bits: |3 =]
Parity: INu:-ne ;l
Stop bits: |1 =l
Modulatior: | Standard =]

s I Canzel

The HyperTerminal program is now ready to communicate with the site. Close the top two
windows and return to the “Connect” window. Press the dial button and

2/ x|

Phone number: 9 535-5555

Y'our locatian: IM_I,I Lacation LI Dialing Properties... |

Calling card: MHane [Direct Dial]

Dial | Cancel |

once the communications link is made this screen should pop up. It will be necessary to press the
“Enter” key at least three times to get the “*” to appear.
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“#Butte - HyperTerminal

- O] x|
Elle Edit ¥iew Call Transfer Help
[

Connected 0:00:15  |Auto detect (9600 B--1

N K

[ScROLL  [cePs [wum  [capiure [Printecho

When the “*” is displayed, type in a “?”. The screen will now display the download options.

Prior to downloading the data you want to record, you must turn on the “Capture” option for

Hyperterminal. This is done by selecting “Transfer” then selecting “Capture text...” from the
pull down screen. Choose the file location to store the data and press the *“Start” button.
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“¢ Butte - HyperTerminal
Eile Edit Yiew Call Transfer Help

=10l x|

Select One of the Following:

None

Display Current Day Data

Display A1l Data

Display Hew Data

Display System Configuration

Display Date / Time

C5VY Type Report

Display last 100 errors

Display > BAM 1820 < Utility Commands
Display Pointers

OOl RN
I T T Y I T R A

Press <Enter> to Exit a Selection

Corrected 0:00:14  [Auto detect [96008-N-1  |SCROLL  [CAPS [NUM  [Capfure [Print echo

N K

The program is now ready to download and save the information stored on the BAM 1020.
Note: On occasion it will be necessary to re establish the icon link. This is done by pressing the

“Enter” key several times until the “*” icon re-appears.
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Tech Note # 8

Converting the PM10 volumetric concentrations to Standard concentrations
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