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New York State Department of Environmental Conservation

Division of Air Resources
reau of Quality Assurance, Ambient Monitoring Section
2 University Place, PO box #10, room C-115
Rensselaer, New York 12144
Phone: (518) 525-2707 « FAX: (518) 525-2706
Website: www.dec.state.ny.us Alexander B. Grannis
Commissioner

June 13" 2008

Waste Management, Inc.

CWM Chemical Services, L.L.C.
P.O. Box 200

1550 Balmer Road

Model City, NY 14107

ATTN: Mr. Gregory Zayatz, Laboratory and Environmental Manager

Re: Review of revised Pages to the CWM PM10 Air Monitoring Program QA/QC Manual.

Dear Mr. Zayatz:

I have completed my review on requested changes to the current CWM-QA manual dated
May, 2005. The deletions/additions are located on pages 11, 13, 33, 36 and 37 of the May QA
manual.

The changes requested are minor in content and reflect current CWM-QA operational
procedures. The changes as printed in the QA/QC operations manual dated April 23, 2008 are
acceptable to the Department.

If you have any questions on the resuits of these audits, please call me at 518-525-2707.

Sincerely,

Michael J Kanuk
Environmental Chemist ||
Ambient Monitoring Section

Bureau of Quality Assurance
Division of Air Resources

cc:  Kathy Dalton-Director, BQA
Patrick Lavin-Director, BAQS
Randall Coon-Chief, Ambient Monitoring, BQA
Alan Zylinski-Reg. 9
Ambient Monitoring File
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WASTE MANAGENENT CWM CHEMICAL SERVICES, LLC
. 1550 Balmer Road
April 28, 2008 PO Box 200
Maodel Ciry, NY 14107
James Strickland, P.E. (716) 754-8231

. . Fax (716) 7540211
Regional Hazardous Waste Engineer ‘“

New York State Department of Environmental Conservation
270 Michigan Avenue
Buffalo, NY 14203-2999

RE: PM10 Air Monitoring Program QA/QC Manual -- REVISED
Dear Mr. Strickland:

CWM Chemical Services, L.L.C. (CWM) has attached revised pages from the PM10 Air
Monitoring Program QA/QC Manual for your review and approval. This document was last

revised in May 2005. All changes to this document are very minor and simply make the
document more up-to-date.

There are two attachments to this letter. Attachment 1 contains only those pages of the
previously approved PM10 Manual that have been significantly modified. Such changes
include deletions, which have been crossed out (deletions) and additions, which have
been underlined (additions).

Attachment 2 contains a completely updated TEXT copy of the PM10 Manual.
Attachment 2 has the above-mentioned highlighted changes added and the deletions
removed from the document. Attachment 2 replaces the existing text in its entirety.
However, Attachment 2 does NOT include the appendices. The appendices from the
previous revision remain unchanged and should be kept.

CWM is requesting that NYSDEC provide written acceptance of the revised Manual at its
earliest convenience. If you have any questions or require additional clarification, please
contact Greg Zayatz at 716/754-0233 or me at 716/754-0246.

" certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed 1o assure that qualified
personnel properly gather and evaluate the information submitted. Based upon my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fines and imprisonment.”

Sincerely,
CWM Chemical Services, L.L.C.

T éc;;//\d/el/jo‘;-“

Jill Banaszak
Technical Manager
Model City Facility

Attach.
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cc. J. Reidy - USEPA/New York, NY — w/o Attach.
E. Dassatti - NYSDEC/Albany, NY — w/o Attach.
L. Stiller - NYSDEC/Buffalo, NY
R. Coon - NYSDEC/Albany, NY
On-Site Monitors - NYSDEC/Model City, NY
J. DeVald - NCHD/Lockport, NY
M. Mahar - CWM/Model City, NY — w/o Attach.
J. Hino - CWM/Model City, NY
G. Zayatz - CWM/Model City, NY
EMD Subject File
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CWM Chemical Services, L.L.C. PM10 Air Monitoring Program

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

1.0 OBJECTIVE

The objective of the CWM Chemical Services, LLC (CWM) PM10 Air Monitoring Program is to assess potential
impact of the Mode! City Facility's emissions on the ambient air surrounding the site. The air-monitoring program is
designed to establish representative average long-term emission patterns and trends. The ambient air monitoring
equipment has been sited to best characterize the potential contaminant level in the air that may be transported
from the general operations into the air surrounding the facility. Data obtained from the particulate monitors is
currently being interpreted and analyzed with the above goal in mind.

The goal of the Quality Assurance/Quality Contro! (QA/QC) Manual is to provide the necessary procedures to the
CWM personnel responsible for air quality monitoring at the Mode! City Facility. This will insure that the monitoring
results obtained are complete, accurate, precise, representative, and comply with applicable requirements of
federal, state, and local environmental regulations.

Specifically, this document provides CWM personnel with a written format of the QA/QC program and details each
of the following activities:

Operation of equipment

Calibration and calculations

Control checks and their frequencies

Control limits and respective corrective actions
Preventive and remedial maintenance
Recording and validating data

Documentation of quality control information

VVVVVVY

This QA/QC Manual will be reviewed annually and updated as necessary.

1.1 ORGANIZATION AND RESPONSIBILITIES

The organization of a QA/QC program includes establishment of objectives, determination of emphasis for each
element, and the preparation and implementation of a plan. The implementation of the program required
development of an organizational chart with associated job descriptions and responsibilities.

The Environmental Monitoring Group is responsible for the air monitoring program at the facility. This Group is
under the direction of the Environmental Monitoring Manager, Gregory C. Zayatz.

The Group’s responsibilities include:

Communication between the laboratory and regulatory personnel,
(re)-training team members,
Scheduling, supervision, and proper execution of the sampling event, including field equipment
procurement, calibration, maintenance, inspections, proper documentation of sampling event,
performing system QA/QC procedures and

* Accurate data evaluation and timely reporting.

1.2 TRAINING

All personnel involved in any function affecting the data quality have sufficient training in their jobs to contribute to
the reporting of complete and high quality data. The effectiveness of the training is evaluated and records kept of

the training and evaluation. CWM's training program can be found as Attachment C of the facility's BNYCRR Part
373 Permit.
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1.3 PROCUREMENT AND USE OF EQUIPMENT

The procurement of all equipment and supplies used in the air monitoring program must meet all specifications as
outlined in federal, state, and local documents and must undergo inspection and systems tests before acceptance.
CWM will notify the NYSDEC anytime an "equivalent” piece of equipment, other than what is currently specified in
this document, is installed or used in this program. Notification will also include a copy of operator's manual,
procedures, calibration requirements and any other pertinent information for the equipment.

All instrumentation used to monitor, or devices used to check, audit or calibrate must be operated as per
manufacturers’ instructions. Operators must follow all required procedures for set-up, operation, maintenance and
calibration listed in this document and the operations manua! at a minimum. Adjustments to the manufacturers’
recommended maintenance schedule might be made only after an established stable operating history of a
particular piece of equipment has been determined. In these instances the stated operation or frequency must be
presented in this document and receive the appropriate approval prior to implementation.

2.0 NETWORK DESCRIPTION
21 MONITORING LOCATIONS

CWM operates and maintains six (6) ambient air-monitoring stations located around the perimeter of the facility.
As previously mentioned, the locations were chosen to best characterize the transport of potential air
contaminants from the general site, and were based on the prevailing wind direction (West-southwest), as well as
the geographical characteristics of the facility. Meteorological data was obtained from the Buffalo International
Airport, the Niagara Falls Airport and the Facility's own meteorological station. This information is adequate to
reflect seasonal trends and climatic conditions to evaluate the optimum air sampling locations. Figure 1 displays a
site map, which approximates sampling locations, basic facility layout, and prevailing wind direction. Figure 2
displays a wind rose summary generated from the CWM Meteorological Monitoring System supporting the
aforementioned prevailing wind direction.

All ambient monitoring locations have been selected following guidelines specified in the Code of Federal
Regulations (CFR) Title 40 Part 58 "Network Deign for State and Local Air Monitoring Stations (SLAMS)" and have
been approved by NYSDEC Region 9 office prior to installation.

2.2 PROBE SITING

The sampling equipment utilized in the PM-10 Air Monitoring Program is mounted to conform to the guidelines
established in 40 CFR 58 describing "Probe Siting Criteria for Ambient Air Quality Monitoring". The sampling
platforms consist of a concrete foundation constructed to elevate the sampler's air intake to a minimum of two (2)
meters above the surrounding ground level. These platforms are also constructed to accommodate a collocated
(duplicate) sampler at the same height, and at a minimum of two (2) meters from the permanent sampler. All
monitoring stations are located a minimum of 25 meters from the site roadways.

Additional probe siting criteria is as follows:

> The distance between the sampler and an obstacle, such as a building, must be at least twice the
height that the obstacle protrudes above the sampler.

» Samplers should be greater than twenty (20) meters from the dripline of trees and must be ten
(10) meters from the dripline if the tree(s) acts as an obstruction.

» There must be unrestricted airflow in an arc of at least two hundred seventy (270°) degrees

around the sampler. This arc must include the predominant wind direction for the season of
highest concentration.

2.3 MONITORING FREQUENCY

Ambient air monitoring for PM10 is performed for a twenty-four (24) hour period, from midnight to midnight, once
every six (6) calendar days. A seventh sampling device is a collocated, duplicate sampler that rotates sequentially
among all monitoring stations for each sampling period. A schedule containing instrument number, permanent and
collocated sampler locations and operating dates shall be established and sent to the Department annually.
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PM10 Air Monitoring Program
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FIGURE 2

CWM Model City, NY
Site: CWM Meterological Network
Data for 01/01/07 through 12/31/07
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24 INSTRUMENTATION

CWM currently utilizes Anderson Samplers, Inc. (ASI) and General Metal Works (GMW) High Volume PM10
Sampling Systems (Mode! Accu-Vol IP-10). This system meets or exceeds Federal Reference Method
performance specifications for the measurement of PM10 under designation number RFPS-1287-063. The PM10

Sampling System is shown (with calibration equipment) in Figure 3, and is equipped with the following
components:

Anodized Aluminum High Volume Shelter, Mode! G8500,
Size-Selective Inlet, Mode! 1200,
A steel Filter Holder Housing and Filter Holder Cassette (G10474),

Combination Electronic Mass Flow Controller (MFC)/ Digital Timer with an Elapsed Time Indicator
(ET1), Mode!l SA352/G312,

A 0.6 hp Motor with housing (GBM2000H), and
Continuous Flow Recorder, Mode! G105.

VV VVVYV

CWM currently uses a borosilicate glass fiber filter paper as the sample collection medium.

Although quartz fiber is recommended because its low alkalinity reduces the formation of positive artifacts such as
sulfates (from the oxidation of sulfur dioxide), such artifacts are not expected to significantly impact the PM10

program objectives. Because a short holding time is maintained between sample collection and final! filter weight,
the formation period for such artifacts is minimal and considered to be insignificant by NYSDEC. The borosilicate

glass fiber filter paper meets USEPA collection efficiency criteria (within the limits of normal manufacturing
tolerances).
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FIGURE 3

SCHEMATIC DIAGRAM OF HVPM10 MODEL 1200
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3.0 PRINCIPLES OF OPERATION

The following briefly describes the general principles of operations of the High Volume PM10 Sampler (HVYPM10).
Additional description and principles of ancillary components (i.e. timer, mass flow controller and flow recorder)
can be found in the HYPM10 Instruction and Operation Manual (Appendix B).

3.1 SAMPLING PRINCIPLES

The CFR (40 part 50, Appendix J) and the EPA Quality Assurance Handbook for Air Pollution Measurement
Systems (Vol. I, Sec. 2.11, April 1989) describes in detail the performance requirements for all PM10 samplers.
Only particles less than or equal to 10 um in diameter are drawn through the inlet at a constant, controlled flow
rate maintained by a mass flow controller. Particles are collected on a borosilicate glass fiber or equivalent filter
(collection efficiency > 99%) that is equilibrated and weighed before (tare) and after (gross) sampling to determine
the weight (net mass) gain of the sample. Sample duration is controlled by a timer accurate to + 15 minutes over
a 24-hour sample period and measured by an elapsed time indicator.

Ambient air, drawn into the inlet, is evacuated from the buffer chamber where particles larger than 10 um in
diameter are impacted onto a greased collection shim. The air containing the PM10 particulate fraction is then
channeled through 16 vent tubes and directed through the specially formulated filter. The acceleration nozzles

have critical diameters to provide the necessary velocity to affect correct particle size fractionation within the
impaction chamber.

Air is pulled through the filter into the intake of the motor and subsequently exits into the atmosphere. The actual
mass flow rate of the sampled air is controlled with a reference-sensing flow probe mounted in the throat section
of the filter holder. The electrical output of the flow probe and associated solid-state circuitry is used as the control
signal to adjust motor speed. Thus as ambient conditions or filter loadings change, the flow controller increases or
decreases the electrical power to the motor in such a manner that the mass flow rate is maintained at a constant

velocity. The desired sampler flow rate is programmed following routine calibrations and incorporates quarterly
seasonal meteorological conditions.

A pressure transducer provides a continuous recording of the sampler’s flow rate. This instrument is connected to
the exhaust pressure port of the motor and monitors the difference in pressure between the atmosphere and the
motor plenum. The response of the flow recorder is calibrated and used to measure the sampler's flow rate, line
voltage stability, and flow controller/timer performance. The HYPM10 timer is designed to comply with the sixth
day format and be accurate to within + 15 minutes over a 24-hour sample period. Once properly set, this timer
energizes the sampler every sixth day, at midnight, and allows rotation of the sample period over an entire week.

3.2 FLOW RATE DETERMINATION

Two equations are utilized for the determination of the sampler flow rate. One compares the sampler's operational

or actual flow rate with the designed flow rate. The second equation corrects the actual flow rate to USEPA
reference conditions.

The sampler's operational flow rate is monitored in terms of average actual volume flow rate units (Qz) and is
based on the average ambient measurements of temperature (T,,) and barometric pressure (P,,) for a sample
period. The average measurements of temperature and pressure are determined by taking hourly readings from
meteorological monitoring equipment over a twenty-four period, (see Section 9.1 ).

For reporting PM10 concentrations, the actual flow rate must then be corrected to reflect USEPA standard flow

rate units (Qqq). This is achieved by calculating the volume flow rate using the USEPA standard conditions for
temperature (T«q) and barometric pressure (Pgq), (see Section 5.0).

10
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4.0 SAMPLING PROCEDURES

4.1 SAMPLE PREPARATION

The following activities are to be performed prior to the sampling day:

1.

2.

Collect monitoring equipment and all necessary sampling log sheets.

Mark log sheet and back of Flow Event Recorder Paper with pertinent information (i.e. date,
sample station number, duplicate sampler location, sample number, etc.).

Perform calibration check on the electronic balance (Sartorius Analytic Type A200S/or equivalent)
using Class S standard weights in the 3.0000, 4.0000, and 5.0000-gram sizes. Weigh to the

nearest 0.0001-gram. Weights must be within 0.0005 grams of their certified weight. Record these
weights in a logbook.

Record the current temperature, relative humidity of the Sample Preparation Room. Record the

relative humidity of the filter-conditioning environment. Verify the following conditions have been
met prior to weighing filters:

> Filters equilibrated > 24 hours
> Temperature between 15°C and 30°C
> Relative humidity in the desiccator < 50%

(Note: Each filter, before being used for sampling, is stored in a desiccator prior to being weighed.
Temperature is maintained at approximately 20°C and RH indicators are located in the desiccator
and in the conditioning room to ensure that an RH < 50% is maintained.)

Remove seven (7) filters from the desiccator. Filters must be indelibly numbered and inspected
for damage (i.e. tears, pin holes). Reject any damaged filters.

Weigh the filter mass to the nearest 0.0001 gram and record values. (See Figure 4.)
Carefully load each filter, ROUGH SIDE UP, or numbered side down, into the aluminum filter

cassette, attach dust covers, and transport to the sampling location. Each filter cassette and dust
cover is numbered and dedicated.

4.2 SAMPLE SET-UP

1.
2.

Consult Sampling Schedule for sampling date and proper location of the duplicate sampler.
Move and secure the duplicate sampler to the appropriate location.

Attach filter cassette securely to filter holder housing with 4 swing bolts. Secure diagonally

opposite corners to ensure uniform filter compression and remove dust covers from the filter
cassette.

Insert designated chart paper into Flow Event Recorder. Check that the Flow Event Recorder is
properly zeroed (pen rests on inner most circle of the chart) by gently tapping on the side of the
recorder and partially rotating the chart paper to verify the zero trace. Adjust the setscrew on the
front of the recorder as necessary. Reset the chart paper to indicate the correct time. (Note: For
subsequent calculations in this manual, use recorder paper with square root function divisions.)

Set timer for day of run, time on, time off, current day, and current time.

11
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FIGURE 4
PM10 SAMPLING LOG SHEET
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10.
11.

Manually activate collection system long enough to observe the following functions:

> Blower motor is operational.
> Elapsed Time Indicator (ETI) is operational.
> Flow event recorder pen is inking properly and is showing desired flow rate (+10% of

seasonal sampler set point).
Consult HYPM10 Instruction and Operations Manual if a problem is encountered, (Appendix B).

Manually de-activate collection system, making certain recorder pen returns to innermost circle
(the "zero" position) on the recorder paper. Adjust zero and recheck set point flow rate as
necessary.

Record the current reading from the ETI on the log sheet. Secure all fastening devices.
Repeat steps 3 through 8 at each sampling location.

Complete the Air Monitoring Inspection Report such as shown in Figure 5.

Note any influential or unusual conditions occurring at or near the sampling locations PRIOR to
the sampling event. Note these on the Site Activities Sheet. (See Figure 6.)

4.3 SAMPLE COMPLETION

As soon as possible after the sample day, visit each monitoring station and perform the following activities:

1.
2.

Replace the dust cover on the filter cassette and remove from the sampler.

Note any influential or unusual conditions that occurred at or near the sample location DURING or
AFTER the sampling event. Note these on the Site Activities Sheet. (see Figure 6).

Inspect the trace stability on the Flow Event Recorder paper. The stability of the flow rate should
not vary by more than + 2 cfm.

Review the chart for a full 24-hour trace and record the analog data value from the ETI, such as in
Figure 4. Timing criteria is as follows:

> Samplers must turn on and off within 15 minutes of midnight.
> Samplers must operate for least twenty-four hours (+ 30 minutes.).

Determine if the operational flow rate meets the seasonally adjusted calibration flow rate
requirement, +10% of the of expected flow rate.

Percent Difference = (%) x 100%

Where: R, = Flow rate observed (from circular chart paper)
Re = Flow rate expected (sampler set point)

Repeat at each sampling location.

Report any unacceptable or unusual conditions to the Environmental Monitoring Manager
immediately. Failure of any of the above conditions may warrant additional investigation and result
in maintenance and/or calibration prior to the next sampling period.

Obtain the average 24-hour wind speed, wind direction, temperature, and barometric pressure
data for the sample run period from the site meteorological system (See Section 7.1). (Note: if
on-site meteorological measurements are not available, data may be obtained from a local
weather station.)

13
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FIGURE 5
CWM CHEMICAL SERVICES, L.L.C.
MODEL CITY, NEW YORK
GENERAL FACILITY SITE INSPECTION REPORT
FREQUENCY: Once per Sampling Event (every 6 days)

Date and Time of Inspection: / / / Sample Date: / /

Mon. Date Year Time Mon. Date Year
Equipment/Process Unit Name: PM10 Air Monitoring Program

INSPECTION CHECKLIST

INSPECTION
ITEM INSPECTION* Y/N REASONS/COMMENTS
PM10 AIR Units operational and functional?
SAMPLER
SELECTIVE SIZE Inlet gap area free of dents?
INLET

Acceleration nozzles and vent
tubes functional?

Gasket in good condition?

Collection shim loading
acceptable?

FILTER HOLDER | Surface clean and undamaged?

HOUSING
Gasket seated properly?
FLOW Is pen inking properly?
RECORDER
Is pen accurately zeroing?
Flow rate within specified range?
TIMER Timer functional and properly set?

Timer switch in “TIMED” position?

SURROUNDING Describe any construction or
SITE ACTIVITIES unusual activities.

* - Conditions during program set-up.

NAME/TITLE:

SIGNATURE:
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FIGURE 6

PM10 AIR MONITORING ACTIVITIES

SAMPLING DATE: / / .
MO. DAY YEAR

SAMPLING
SITE NO. SITE SPECIFIC ACTIVITIES

Traffic along Balmer Road.

Traffic along Porter-Center Road.

Traffic along Porter-Center Road.

GENERAL SITE WIDE ACTIVITIES

15
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--------------------------------------------------------------------------------------------

4.4 FILTER HANDLING AND ANALYSIS

1.

After donning powderless gloves, carefully remove filter from cassette and inspect for the
following conditions:

> Torn or missing filter material,
> Pinholes or other filter imperfections,
> Presence of 10 or more insects. (Note: Insects may be carefully removed with tweezers.)

Notify Environmental Monitoring Manager if any of these conditions are present. Void sample if
condition warrants.

Carefully fold filter in quarters, aligning deposit edges, and equilibrate in desiccator for at least 24
hours.

After desiccation period, perform and record analytical balance calibration check as specified in
Section 4.1, Step #3.

Verify and record filter conditioning environment criteria as specified in Section 4.1, Step #4.

Weigh exposed filters to the nearest 0.0001-gram and return them to the desiccator. Record
sample weights in sampling log (see Figure 4).

After an additional 24 hours of equilibration (minimum), repeat Steps 3 and 4 for QA purposes.
The audit weight value and the final weight value must be within 5.0 milligrams (0.0050 gram) of
each other.

If QA weight is not within 5.0 milligrams of the final weight, repeat Steps 3 through 6. If the two
weights agree (+5.0 mg), the filter paper can be discarded.

5.0 PM10 CONCENTRATION DETERMINATION

To calculate the mass concentration of PM10, the total volume of air sampled is determined from the measured
actual flow rate and the sampling time. The concentration of PM10 in the ambient air is computed as the net
mass collected, divided by the volume of air sampled. Since the sampler is operated in terms of actual average
temperature (T,,) and pressure (P,,) conditions, the operational flow rate and the sample volume are corrected to
USEPA reference conditions of temperature (Tgy) and pressure (Pgg) (298K and 760 mm Hg, respectively) for
data reporting. PM10 concentrations are reported in micrograms per standard cubic meter (Wg/std.m?).

5.1 MASS CONCENTRATION CALCULATIONS

1.

Determine the average recorder response (1) from the chart paper by reading the recorder
response every four hours in cubic feet per minute (l.x,) and then average these results. Mark
each hour interval used as a data point and record the average value on the back of that chart
paper. For all subsequent calculations, convert the I to flow in cubic meters per minute (lgmm).
This can be accomplished by multiplying I, by the conversion factor of 0.0283.

lemm = leim X 0.0283cmmvcim
Note: The circular chart paper is time marked and square root scaled to read cubic feet per
minute (cfm) and cubic meters per minute (cmm). The flow rates printed on the charts are only

arbitrary values. The readout from the chart must be related to the calibration calculations to
determine actual flow rate values.
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2. Determine the average actual operational flow rate by performing the following calculation (see
Figure 7):

{7z o[

av

Where: Q, = average actual flow rate, m*min {cmm)
| = average recorder response, cmm
Tay = average ambient temperature for the run day, K
P4 = average ambient pressure for the run day, mm Hg
b = intercept of MFC sampler calibration relationship
m = slope of the MFC sampler calibration relationship

3. Determine if the Q, is within +10% of the designed flow rate of 1.13 m¥min (between 1.02 and
1.24 m3/min). The actual percent difference can be calculated using the following formula:

0, - 113

Percent Difference = ( 113 )x] 00%

The difference must be +10% or less. (Note: determine if actual condition of temperature and
pressure deviated greatly from the seasonal conditions in which the calibration flow rate was set.
Values should be within 20°C and 40 mm Hg. Notify Environmental Monitoring Manager who will
determine if sample should be voided. Calibration and/or maintenance may be necessary.)

4. Correct all operational flow rates to USEPA standard reference conditions as follows:

_ (2, T)
Q"d Q"( Pstd ) ( ];v

Where: Qg4 = flow rate at reference conditions, std. m*min
Q, = flow rate in actual volumetric units, m%/min
Pav = average barometric pressure, mm Hg
Tav = average temperature, K
Psg = standard reference barometric pressure, 760 mm Hg
T«a = standard reference temperature, 298K

5. Calculate the standard sample volume as follows:
Vsld = Q;{d (v

Where: Vg4 = standard volume, std. m?
t = sample duration, minutes

6. Calculate the net weight of the sample filters.

Wn = Wg = Wr
Where: W, = net weight of the sample filter, grams

W, = gross weight of the sample filter, grams
W, = tare weight of the sample filter, grams
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FIGURE 7

PM10 SAMPLER FIELD DATA SHEET
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7. Calculate the PM10 concentration of the sample filter.
PMI0 = (w,)(1x10°) /¥ .

Where: PM10 = PM10 concentration, ug/std. m®
1x10° = conversion from grams to micrograms

8. Upon completion of determining the PM10 concentrations for all samples for a single run date,

review calculations and resultants. Report any unusual results to Environmental Monitoring
Manager.

5.2 ANNUAL ARITHMETIC MEAN CALCULATIONS
In order to show compliance with national primary and secondary annual standards for particulate matter as

PM10, a rolling annual arithmetic mean will be calculated for each sampling station. This arithmetic mean will span

a three-year period and consist of the most recent, complete twelve (12) quarterly averages for each station.
These calculations are performed as follows:

1. Calculate a quarterly average PM10 concentration.

T

Where: x, = Quarterly mean concentration, pg/std. m*
ng = Number of valid samples in the quarter

2. Calculate the rolling average arithmetic mean for the twelve most complete quarters.

1 12
Where: x = Annual arithmetic mean for a three year rolling average, pg/std. m®
6.0 QUALITY ASSURANCE / QUALITY CONTROL PROCEDURES
The primary goal of QA/QC program is to determine the accuracy of the PM10 monitoring system, as well as,
identify system errors that may result in suspect or invalid data. The following describes the individual components

of the QA/QC program, along with frequency, purpose and the individual(s) responsible for each task.

The following standard audits and routine inspections are performed on the PM10 Monitoring Network:

6.1 AIR STATION INSPECTION

> Performed every six (6) days;

> Ensures monitoring stations are maintained (i.e. trees removed, grass cut, etc.), cleaned and all
necessary equipment is in proper working condition (see example Figure 5.);

> Performed by Sampling Personnel.

6.2 EXPOSED FILTER REWEIGHT AUDIT

> Performed on 100% of all samples; exposed filter final weight must agree with audit weight (+
0.0050 grams);

> Ensures accurate filter weights are obtained;

» Performed by Sampling Personnel.
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6.3 FLOW RATE CHECK
> Performed on each station after every sampling event,
> Ensures operational flow rate is within 10% of the seasonally adjusted calibration flow rate (refer
to Section 4.3), failure warrants adjustment prior to the next sampling event;
> Performed by Sampling Personnel.
6.4 HVPM10 CALIBRATION
> Performed on each sampler at least quarterly; after repairs/maintenance that might affect sampler
calibration (i.e. motor replacement); and when field flow rate checks or performance audits
exceed acceptance criteria (refer to section 7.0);
> Ensures accurate measurement of the PM10 concentration:
> Performed by Sampling Personnel
6.5 DATA PROCESSING AUDIT

6.6

6.7

6.7.1

> Performed monthly on 100% of all reportable data generated (see Figure 8);

> Ensures valid and accurate data, explains unusual data or outlier;

> Performed by Environmental Monitoring Manager.

PM10 SYSTEM AUDIT

> Performed initially upon program start-up and annually thereafter (see Figure 9);

> Ensures that all equipment is in good operating condition, spare parts are available, historical data
sheets are maintained and complete, and that calibration and maintenance schedules are being
followed;

> Performed by Environmental Monitoring Manager.

COLLOCATED SAMPLER

> A duplicate sample is collected during every sampling event and alternates per event between all
air monitoring stations.

> Evaluates sample collection precision by comparing the results between the permanent sampling
device and an identically equipped, collocated sampler.

> Performed by Sampling Personnel.

PRECISION PROBABILITY CALCULATIONS

The data generated from the collocated samplers is used to calculate a precision probability interval for each
permanent sampler once each quarter. This is accomplished by performing the following calculations:

1. Percent difference (di)
= (——Y"'X" )x100%
(Yi+Xi)/2

i

Where: di = percent difference
X; = permanent sampler concentration, ug/std m®
Y; = duplicate sampler concentration, pg/std m®
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FIGURE 8

DATA PROCESSING AUDIT

030

AON

100

d3s

mnr

NP

AVN

ddv

v

g3d

JINA3HOS | "1¥3D lany |llanv]| 3lvadn SHdVH¥9
FVdAVYS  [FOIYO | SWALSAS | AW NV3N NOISIO3dd

MOTd | SLLIWHLINY

SLIN3IWNOD aiva yoLiany 3Lva A8 3IWHONad HLNOW
SNOLLVINOTIVD

8jnpayos wesboid OLINd lenuuy €
uoljealjiie) pJepuels Jajsuel] 8aju0 g
wpny swe)sAS 0L 'L

Aenuue pe)iwagns pue pajipne osie s ejep 90 Buwmoyio) syt
ejeq mey pajesausg Iy ‘g

ejeq (eaibojosoale Iy 'S
Jy Jo aWnA/OLING v

slepdn ApspenD ueepy JlleWILY Jenuuy OLWG €
SIIpNy 83uBLLIOPad aley MOl OLNG 2
(spwr Amgeqold pue sesuaiali( jJuedlad - PAJBIC|0D "SA JUBUBULIB) BB UOISIDald OLWd L

'siseq Apapenb e uo pa)iwqns pue pappne osfe si ejep DO Bumoljo) ay)
(yBtam-ay pue btem Jeuld Ujoq) Jjie PsjeeioD €

awinjop sdwes 2
pousd sidwes ‘|

uodas yaes jo uoissiugns ayj o} Joud ssausiaidwos pue sseujoaL0d JO) pajipne are podal O} Wd Ul way) s)nsal [eanhjeue Bumoyo) sy

11anv v1vr gL Nd 8002

21



CWM Chemical Services, L.L.C. PM10 Air Monitoring Program
April 22, 2008

2. Quarterly Mean (dj)

o-(E)

Where: d; = mean

n = number of valid duplicate sampling events from previous and current quarters at this
location

3. Standard Deviation (S))

1 | 1(& Y
S =\ Z"f‘;@"f)

i=1

Where: S;= standard deviation

4. Calculate the 95% probability limits for precision:

Upper 95% Probability Limit = d, + (1.96 §, / v2)
Lower 95% Probability Limit = d, - (1.96 §, / \2)

Precision probability audits include data from the current and at least one previous sampling quarter. Graph and
record precision data such as shown in Figure 10.

For each sampling site determine if the semi-annual 95% probability limit for any sampler is exceeded by greater
than 15%. If so, then immediately notify the manager and conduct a thorough evaluation. This evaluation may

result in recalibration, replacement of defective equipment, or evaluation of sampler's performance to eliminate
this problem.

6.8 FLOW RATE PERFORMANCE AUDIT (ACCURACY)

> Performed on two of the samplers in the monitoring network each quarter such that each sampler
is audited at least once a year.

> Produces two quantitative estimates of the PM10 sampler's performance: the audit flow rate
percent difference and the design flow rate percent difference. The audit flow rate percent
difference determines the accuracy of the sampler's indicated flow rate by comparing it with a flow
rate from the audit transfer standard. The design flow rate percent difference compares closely to
the sampler's flow rate is with the inlet design flow rate under normal operational conditions.

> performed by an individual with a thorough knowledge of the instrument or process, but not by the
routine operator. The routine operator should be present during the audit to offer explanations and
information in the event of flow rate discrepancies.

6.8.1 PERFORMANCE AUDITING PROCEDURES
1. Transfer auditing equipment to the site (See Appendix D).
2. Install a clean chart paper in the flow recorder. Check that the pen is properly zeroed (pen rests
on inner most circle of the chart) by gently tapping on the side of the recorder and partially rotating

the chart paper to verify the zero trace. Adjust the set-screw on the front of the recorder as
necessary.
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PM10 Air Monitoring Program

DATE: / / AUDITOR:

MO. DAY YEAR

ANNUAL PM10 SYSTEMS AUDIT

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

DUTY

Y/N

COMMENTS

ARE SAMPLING PROCEDURES
FOLLOWED AS OUTLINED IN
SITE AIR MANUAL?

IS SAMPLING SCHEDULE
BEING FOLLOWED?

IS ALL NECESSARY
EQUIPMENT AVAILABLE AND
IN GOOD WORKING ORDER?

ARE ALL DATA SHEETS
COMPLETE AND UP TO DATE?

ARE ROUTINE CALIBRATION
SCHEDULES BEING
FOLLOWED?

ARE ROUTINE MAINTENANCE
SCHEDULES BEING
FOLLOWED?
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PM10 Air Monitoring Program

FIGURE 10
PM10 QC/PRECISION AUDIT

PM10 Concentration Variations between Permanent and Duplicate Samplers

dededededed dedrdede e kdedek

Site # 3 Date: 4/23/2008 Initials : GZ
* R — A ——
Quarter 2nd 2nd 2nd 3rd 3rd 4th 4th 4th 1st 1st
Date 4/18/2007 | 5/24/2007 [6/29/2007 8/4/2007 | 9/9/2007 |10/15/2007 [11/20/2007 12/26/2007 | 1/31/2008 | 3/7/2008
IComments
Xi 4.33 50.94 8.14 11.69 5.61 5.35 13.46 19.74 12.77 11.24
Yi 3.78 46.17 9.44 13.10 6.65 8.04 13.71 18.56 16.10 13.25
Di -13.56 -9.82 14.79 11.38 16.97 40.18 1.84 -6.16 23.07 16.41
Dt = Percent Difference
Xi = Permanent Sampler Value (ug/m3)
Yi = Duplicate Sampler Value {ug/m3)
Average (x) : 9.51
‘
Standard Deviation : 16.57
Upper 95% Probability Limit : 32.54 Lower 95% Probability Limit : -13.52
Upper Control Limit; 4475 Lower Control Limit : -25.74
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3. Place a clean filter directly on the sampler filter screen. DO NOT use the filter cassette. Install the
orifice transfer standard's faceplate over the filter. Tighten the faceplate nuts evenly on alternate
corners to properly align and uniformly seat the gasket.

4, Install the orifice transfer standard and fully open the variable resistance valve.

5. Connect the manometer to the pressure port on the orifice. Make sure that the tubing fits snugly
and that the unconnected side of the manometer is open to the atmosphere. Adjust the
manometer sliding scale so that the zero line is at the bottom of the meniscus.

6. Leak test the auditing system (refer to Section 7.3, Step 2.f.). Identify and correct any leaks before
continuing. (NOTE: For auditing procedure, leave the voltage source for the motor connected to
the mass flow controller.)

7. Turn on the sampler and allow it to warm up to operating temperature (3 to 5 minutes).

8. When the sampler has warmed up to operating temperature, observe the pressure drop across
the orifice by reading the total manometer deflection, and record this change (A H,0) on a data
sheet, such as shown in Figure 11.

9. Gently tap on the side of the recorder and read the sampler continuous flow recorder (1), and
record.

10. Turn off the sampler and remove the audit orifice transfer standard. Place the same filter in an
empty filter cassette and mount the filter on the sampler.

11, Turn on the sampler and repeat step 9 to check the flow rate under normal conditions. Turn off
the sampler and remove the filter.

12. Calculate and record the Qaorifice) @t actual conditions using the following equation:

0.5

Qa(anﬁce) = {[A HZO(TG/PG)] -b}{l/m}

Where: Qgarificey = actual volumetric flow rate as indicated by the orifice transfer standard, m*min.
A H20 = pressure drop across the orifice, in H,O
T, = ambient temperature, K
Pa = ambient barometric pressure, mm Hg
b = intercept of the orifice calibration relationship
m = slope of the orifice calibration relationship

13. Calculate and record the corresponding sampler flow rate at actual conditions.

Qa(sampler) = {[(I)(Ta /Pa)o‘sj - b}{l/m}

Where: Qasampieny = Sampler flow rate, actual m*min
| = recorder response, m*/min.
b = intercept of the MFC sampler calibration relationship
m = slope of the MFC sampler calibration relationship
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FIGURE 11
MFC Sampler Flow Audit
Date: 03/11/08
Station# PMO07 SamplerID# PMO07 Motor ID # PM07
Temperature Barometric Pressure
Actual (Ta): 8.0 °C Actual (Pa): 761.49 mmHg
281.0 °K Actual (Pa):| 29.98 |InHg
Orifice (Qa) Calibration Relationship: ORIFICE Z2 1/23/2008
m= 1.04 b= -0.000678 r= 0.999989
Sampler Calibration Relationship: PMO7
m=  0.54 b= 0.0074 r= 09974
Orifice Pressure Drop (*H20) 4.10 in. H20
Qa (Orifice) = 1.18 m’/min
With Without
Orifice Installed Orifice installed
Sample Pressure Drop 38 £ /min 36 */min
1.08 m’/min 1.02 m’/min
Qa (sampler) 1.20 m’/min 1.13 m’/min
Qa (corrected Sampler) 1.12 m’/min
Acceptable?
(+/- 10 %)
QC Check % Difference 1.07 % YES
Flow Rate % Difference 086 % YES
Sampler's
Signature: Auditor's Int.
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14, Using this information, calculate the QC check percent differences.

Qa (sampler) ~ Q" {orifice) x100%

Qc(c Yedifference) =
Qa (orifice)

Where: Qasampler) is measured with the orifice transfer standard being installed.

Record this value. If the difference exceeds 10%, investigate and correct any malfunctions.
Double check the orifice transfer standard's calibration and all calculations.

15. Calculate the corrected sampler flow rate, Qa(corr. sampler) USing the following equation:
_ (100 - % difference)
Qﬂ (corrected) - a (sampler) 1 00

Where: Qasampler) is measured without the orifice transfer standard being installed and where the
QC check percent difference was obtained from the above equation in step 14.

16. Calculate and record the percent difference between the inlet design flow rate ( 1.13 m3/min) and
the corrected sampler flow rate as:

. . Qa (corrected) 1.13
Design Flow Rate % Difference = INE x 100%

If the percent difference exceeds 10%, double check the sampler's calibration, the orifice transfer
standard's certification and all calculations.

(Note: Deviations from the design flow rate may be caused in part by deviations in the site’
temperature and pressure from the seasonal average conditions. Recalculate the optimum set-
point flow rate (SFR) to determine if the controller should be adjusted.)

7.0 CALIBRATION

This section describes the specific instrument calibration principles, equipment, procedures and frequencies
necessary to maintain and assure that quality data is generated.

7.1 HVPM10 CALIBRATION PRINCIPLES

The particle size discrimination characteristic of the Model 1200 is dependent upon the air velocity through the
acceleration jets. A change in the entrance velocity will result in a change in the nominal particle size collected.

For this reason, it is imperative that the flow rate through the inlet be maintained at a constant actual flow rate of
1.13 m¥min. (+ 10%).

The specific mass flow rate at which the sampler is set depends upon local conditions of temperature and
barometric pressure. The Size-Selective Inlet (SSI) is designed to maintain a 10 + 0.5 ym cut point over a flow
range of 1.02 to 1.24 m*min. at actual conditions. A sampler set point (SSP) that will "center” the flow rate with
respect to fluctuating daily temperature and barometric conditions is programmed on a seasonal basis during
routine calibration. Seasonal average temperature (Ts) and barometric pressure (P) are determined and used in
calculations to program or set the sampler’s flow rate (see Section 9.1).

The sampler calibration procedures relate known flow rates (as determined by a calibrated transfer standard
orifice device) to the pressure differential across the orifice at the exit of the blower housing. This pressure
differential is referred to as the plenum pressure, where the plenum is the region within the motor housing
(downstream of the motor unit) where the pressure level exceeds atmospheric pressure.

The calibrator is installed directly beneath the inlet of the HYPM10 sampler. Flexible tubing is used to connect the
orifice pressure tap to a manometer. Pressure drops and indicated flow recorder readings are recorded and
checked against the calibration curve for the top-loading orifice. The relationship between the flow rates,
determined by orifice and responses indicated by the sampler, becomes the calibration equation.
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7.2 HVPM10 CALIBRATION EQUIPMENT

A variable resistance calibration orifice is used to calibrate the HVPM10 sampler. The orifice device is calibrated
against a primary standard (Rootsmeter) of known accuracy at least annually and provided with a calibration
relationship (orifice pressure drop versus flow rate, in both Q, and Qq) by the calibrating agency (BGI, Inc.).

Variable Resistance Calibration Certificates will be sent to the NYSDEC each time these units are re-calibrated
(i.e., annually).

Required equipment includes the following:

» Variable resistance calibration orifice that is traceable to National Bureau of Standards (NBS).

> Manometer with a range of 0 to 12 inches of water and a minimum scale division of 0.1 inch;

> Thermometer, capable of accurately measuring temperatures over the range of 0°C to 50°C to the
nearest + 1°C with verified accuracy, (K = °C + 273);(Note: temperature may be obtained from a
nearby weather station).

> Barometer, capable of measuring ambient pressure over a range of 700 to 800 mm Hg to the

nearest mm Hg and referenced within +5 mm Hg of a barometer of known accuracy, mm Hg;
(Note: Barometric pressure may be obtained from a nearby weather station and must be
uncorrected to sea level or "station pressure").

» Spare recorder charts, a clean filter and filter cassette, miscellaneous hand tools, and appropriate
data sheets.

7.3 HVPM10 CALIBRATION PROCEDURES

Assemble all calibration equipment described above and in Appendix D. Ensure that all equipment is in good

working order and meets necessary traceability standards. Transport to the field location and perform the following
procedures:

1. Install the calibration system as pictured in Figure 3. Position the orifice faceplate on the sampler
filter support screen and tighten the four corner nuts alternately to prohibit leaks and ensure even
tightening. The fittings should be hand tightened as too much compression can damage the
sealing gasket. Make sure that the orifice gasket is in place and that the orifice is not cross
threaded on the faceplate. DO NOT use a filter or filter cartridge during calibration.

2. Perform a Pre-Calibration Leak Test after sampler assembly, after motor maintenance, and
during routine calibration. This test can be performed as follows:

a. Disconnect the motor from the mass flow controller and plug it directly into a stable
voltage source.

b. Check that the continuous flow recorder is connected to the pressure tap on the lower
side of the sampler motor housing and that there are no crimps or cracks along the
tubing.

c. Install a clean recorder chart. Record site location, sampler number, date, and sampler's
initials on the back of the chart.

d. Close the inlet of the orifice calibration unit. Close inlets to air.

e. Inspect the manometer for crimps or cracks in the connecting tubing. Open the valves

and blow gently through the tubing, watch for the free flow of the fluid. Adjust the
manometer so that the zero line is at the bottom of the meniscus.

f. Energize the sampler. Gently wiggle the orifice and listen for a whistling sound that would
indicate a leak in the system.

g. Turn off the sampler.
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h. A leak-free system will indicate no upscale response on the recorder. If the HVPM10
sampler is leak free, proceed to calibrate the sampler. If leaks are discovered, recheck
fittings for cross threading and all gaskets for damage. Replace any worn or defective
parts prior to calibration.

3. Check that the Flow Event Recorder is properly zeroed (pen rests on inner most circle of the
chart) by gently tapping on the side of the recorder and partially rotating the chart paper to verify
the zero trace. Adjust the set-screw on the front of the recorder as necessary.

4, With the orifice inlet open, energize the sampler and allow it to warm up to operating temperature.
A period of 3-5 minutes is sufficient.

5. Read and record the following parameters on the MFC Calibration Data Sheet (see Figure 12):
> Ambient Temperature, (T,), K ; Seasonal Temperature, (Te), K
> Ambient Barometric Pressure, (P,), mm Hg; Seasonal Barometric Pressure, (Ps), mm Hg
> Sampler Number
> Orifice Serial Number and Q, Relationship
> Date and Location

6. Read and record the orifice transfer standard's manometer deflection, A H,O (inches of water).
Gently tap the side of the flow recorder and record the corresponding flow value, | (cfm then
convert to cmm).

7. Repeat step 6 for five (5) different orifice settings, with at least three of the flow rates in the
desired flow rate range (i.e. 1.02 to 1.24 m¥min.).

8. Turn off the sampler and remove the calibration orifice and recorder chart.

9. Verify that the correct event recorder response, 1, has been inscribed on the calibration data sheet
and that the orifice calibration curve and worksheet are current and traceable to the NBS.

10. Calculate Qarifice) for each calibration point as:

0.5
Qi = {[AH0(T,/ P)]” -b}{1/m)}
Where: Q, = A%tual volumetric flow rate as indicated by the transfer standard orifice, actual
m*/min.
A H;0 = Pressure drop across the orifice, inches of water
Ta = Ambient Temperature, K
P, = Ambient Barometric Pressure, mm Hg
b = Intercept of the Orifice Calibration Relationship
m = Slope of the Orifice Calibration Relationship
11. Calculate and record the flow event recorder actual correction, Ic, for each calibration point as:
0.5
T
Pa
Where: |, = recorder response, corrected
| = recorder response, arbitrary units (cmm)
12. Determine the best-fit straight line by the method of least squares. The equation for this fit is:

I. =m/[ Qa(m-ﬁce) ]+ b
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FIGURE 12
PM10 CALIBRATION SPREADSHEE T
Date: 03/11/08
Station # 1 SamplerID# PMO01 MotorID# PMO1
Temperaure Barometric Pressure
Actual (Ta): -1.0 °C

Season (Ts): 7.41 °C

Actual (Pa):  756.41 mmHg
Actual (Pa): 29.78 InHg
Season (Ps):  753.08 mmHg

Orifice (Qa) Calibration Relationship: ORIFICE Z1 12212007
m = 0.99 =-0.014039 r = 0.999964
Calibration Total Qa Sampler Response Corrected
point H20 flow rate Response
# (inches) (m3/min) (cfm) (cmm) (Ic)
1 4.80 1.34 45.0 1.27 0.76
2 4.30 1.27 43.0 1.22 0.73
3 3.90 1.21 41.0 1.16 0.70
4 3.30 1.11 38.0 1.08 0.64
5 3.00 1.06 36.0 1.02 0.61
Sampler Calibration Relationship: PMO1
m = 0.55 b=0.0318 r=0.9990
Set Point Flow Rate (SFR) 1.09 Sampler Set Point (SSP):
CMM CFM
0.80
=
R I e e S
g
8 n
& !
3 0.70 s " i
:
8
© 065 o '
w
0.60 . :
1.05 1.10 1.15 1.20 1.25 1.30 1.35

Qa Orifice (m®min)
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Each sampler is now provided with a mathematical expression that indicates the slope, intercept, and the
linearity of the calibration relationship (see Figure 12). A five-point calibration should yield a regression
equation with a correlation coefficient of r > 0.990.

To obtain a visual calibration curve and indication of the calibration linearity, graph the sampler corrected
recorder units, |, (y-axis) versus the corresponding calculated orifice flow rates Quaorifice) (x-axis). (Note:
since the determination of a Q, (sampler) flow rate requires the addition of an ambient average temperature
and pressure correction, it is not recommended to use a graphic plot of the calibration relationship for
subsequent data reduction.)

13. Calculate and record on the calibration data sheet the set point flow rate (SFR):

SFR = ].13 (Q] [Q]
PI\T,

Where: SFR = Sampler's seasonally adjusted set point flow rate, m*/min
1.13 = Inlet design flow rate (as per manufacturer), cmm
Ps, P, = Seasonal average and current ambient barometric pressure, respectively, mm Hg
Ts, Ta = Seasonal average and current ambient temperature, respectively, K

14. Calculate and record on the sampler's calibration data sheet the MFC sampler set point (recorder
response that corresponds to the SFR calculated in step 13).

SSP = [m(SFR)+ b] [(P./T,)"’]

Where: SSP = Sampler's seasonally adjusted set point; recorder response
m = slope of the sampler's calibration relationship
b = intercept of the sampler's calibration relationship

15. Re-connect the motor to the mass flow controller.

16. Install a clean filter (within a filter cartridge) in the sampler. Tighten the four wing-nuts to ensure
an even seal; DO NOT over-tighten or the gasket may warp.

17. Install a clean recorder chart in the flow recorder and verify that the recorder is zeroed (the pen
rests on the inner most circle of the chart). Gently tap on the side of the recorder and partially
rotate to verify the zero trace. If an accurate zero trace is not obtainable then the calibration
results are suspect and a recalibration is necessary. Finally, rotate the chart with a screwdriver
until the chart indicates correct time.

18. Energize the sampler and allow it to warm up to operating temperature. Adjust the flow rate
potentiometer (pot) on the mass flow controller until the recorder response indicates the sampler
seasonally adjusted set point (SSP) as calculated in step 14.

19. Verify that the flow controller will maintain this flow rate for at least 10 minutes. Turn off the
sampler.

The sampler can now be prepared for the next sampling event. For subsequent sample periods the slope
(m), and intercept (b), are used to calculate the sampler's actual or operational flow rate (Q,) as specified
in section 4.3.
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74 CALIBRATION OF ADDITIONAL EQUIPMENT

To ensure the quality of the generated PM10 data; some additional equipment must have its precision and
accuracy verified on a fixed schedule.

7.41 ANALYTICAL BALANCE

Sartorius Analytical Type A 200S Analytical Balance is tared and internally calibrated when:

> First purchased:;
> Moved or subjected to rough handling; or
> During routine operations when a standard weight cannot be weighed within + 0.0005

grams of its stated weight.

Filters are weighed in an electronic analytical balance specifically designed for air monitoring filters. A calibration
check is performed each time filters are weighed by first zeroing the balance and then weighing three Class S
standard weights normally encountered when weighing filters (3.0000, 4.0000, and 5.0000 gram sizes). If the
weighed value of one or more Class S standard weights does not agree within + 0.0005 grams of the stated value,
the balance is internally recalibrated or adjusted by the manufacturer.

The analytical balance used for air monitoring is annually cleaned and calibrated, by a qualified service contractor,

to further insure that accurate weights are obtained. The results of all calibration checks including the annual
servicing are kept on file.

7.4.2 HYGROMETER

The relative humidity indicator (hygrometer) used for monitoring the filter-conditioning environment is checked
against a known Primary (or traceable Secondary) Standard every six (6) months by an outside consultant.
Comparing readings from the psychrometer and the hygrometer makes a one-point calibration.

If the difference between the two instruments is NOT within + 6% of each other, either have the hygrometer
calibrated or purchase a new one. Record the results of the calibration check.

7.43 VARIABLE RESISTANCE CALIBRATION ORIFICE

A Variable Resistance Calibration Orifice Unit (BG, Inc. Model No. VRC) is used to calibrate the flow rate of the
PM10 sampling units. Two variable resistance calibration units are available on site. At annual intervals they are
returned to the manufacturer (BGI, Inc.) to be recalibrated and certified with a positive displacement standard
meter (Rootsmeter) traceable to the National Institute of Standards and Technology (NIST). The Calibration
Certificate reports the orifice's flow conditions in both standard (Q«q4) and actual (Q,) volume flow rates units (see
Figures 13 and 14). The orifice calibration information is then used to determine the orifice calibration relationship
in term of its slope (m), intercept (b), and correlation coefficient (r).

The Variable Resistance Calibration Orifice is visually inspected for signs of damage before each use. If any nicks
or dents are detected, the unit is sent to the manufacturer for repair (recalibration and certification) and another
unit is put into service. When one unit is in service, the other is sent out for recalibration and certification. This
procedure assures that one unit will always be available on site.

744 METEOROLOGICAL EQUIPMENT

Calibration of additional on-site meteorological equipment for wind speed, wind direction, temperature and

barometric pressure is referenced in Section 9.0. Specific calibration procedures for these parameters can be
found in Reference 6.
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FIGURE 13
BGI Incorporated
58 Guinan Street
Waltham, MA 02451
Tel. (781) 891-9380
URL: http://www.bgiusa.com
High Volume Orifice Calibration Certificate
Pa: 761.7 mm of Hg Roots Meter Serial No.: 7509364 Calibration Performed by: B. DeVoe
Ta: 20.2 °C Calibrator Orifice Model No.: VRC Calibration Date: 23 Jan 2008
RH: 34 % Calibrator Orifice Serial No.; Z2 Date placed in service: C"j}”)' g
¥
Q Standard Calibration Data
QD) (2) (3) (4) (9) (6) (7) X (8) 9 Y
Meter Calibrator
Initial Inlet Standard Orifice Metric English
Run Elapsed Volume Static Volume Static Flow Rate Flow Rate V/'AH Pa 298.18
Point  Time-At VM Pressure-AP  Vstd Y Pressure-AH std Qstd 760 Ta
No. Min. M3 mm of Hg M3 in. of Hpo mm of Hg M3/min. ft3/min.
1 1.367 1 3.3 1.014 1.5 2.80 0.742 26.2 1.236
2 1.053 1 6.0 1.01 2.5 4.67 0.960 33.9 1.596
3 0.963 1 7.2 1.009 3.0 5.60 1.048 37.0 1.748
4 0.889 1 8.8 1.007 3.5 6.54 1.133 40.0 1.888
5 0.672 1 16.0 0.997 6.0 11.21 1.484 52.4 2.472
Slope(m): 1.67 Intercept(b): -0.000991 Correlation Coefficient(r): 0.999989
Q Actual Calibration Data
Mm (2) (3) (4) (5a) (6) (7a) X (9a) ¥
Meter Calibrator
Initial Inlet Actual Orifice Metric
Run  Elapsed  Volume Static  Volume Static Flow Rate 6H [ Ta:
Point  Time-At WM Pressure-AP Va Pressure-4H Qa Pa
No. Min. M3 mm of Hg M3 in. of Hoo mm of Hg M3/min.
1 1.367 1 3.3 0.996 1.5 2.80 0.728 0.760
2 1.053 1 6.0 0.992 2.5 4.67 0.942 0.981
3 0.963 1 7.2 0.991 3.0 5.60 1.029 1.075
4 0.889 1 8.8 0.988 3.5 6.54 1.112 1.161
5 0.672 1 16.0 0.979 6. 1.21 1.457 1.520
Slope(m): 1.04 Intercept(b): -0.000678 Correlation Coefficient(r): 0.999989
Equations: Standard Conditions:
(Pa-AP) Tstd Vstd Tstd= 25°C= 298.18°K
Vstd(5) = Vm(3) Qstd = Pstd= 760mm of Hg
Pstd x Ta At
(Pa-AP) Va
Va(5a) = Vm(3) Qa =
Pa At
or additional information consult:
1. The Federal Register, Vol.47, No. 234, pp. 54896-54921, December 6, 1982.
2. Quality Assurance Handbook, Vol.II (EPA 600/4-77-277a), Section 2.11.
3. Graseby/GMW/Andersen Instruction Manual.
Notes: 33
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FIGURE 14

ORIFICE CALIBRATION WORKSHEET

Plot of Linear Regression (Qstd/Qa and Traditional Qstd - AP
(Note AH is 1inches of H2o)
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a) vs (%9a) o = Qa
Flow Rate 7) vs (6) + = Qstd vs AH
Use of Curve for determining Qa or Qstd. To find Qa or Qstd by Calculation.
To find Qa calculate: To determine Qa calculate:
LHTa )3 [ OH Ta ]%
Qa= Pa Qa= Pa -b
—_—
To find Qstd calculate: To determine Qstd calculate:
Qstd= [ M~ - o el M —Pa__ . 29818 |3
Qstd= 760 Ta -b
m
Where:

AH= Calibrator Manometer Reading in inches of water.

Ta= Actual Absolute Temperature in degress Kelvin(°K).

Pa= Actual Barometric Pressure in millimeters(mm) of Mercury(Hg).
b = Intercept

m = Slope
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8.0 MAINTENANCE

A regular maintenance schedule allows the monitoring network to operate for longer periods of time without
system failure. HYPM10 systems have routine checks, preventative maintenance and cleaning performed at
regular frequencies. These frequencies take into consideration the manufacturer recommended cleaning and
maintenance activities, as well as any observed stable operating history of the sampler. CWM performs the
following regular maintenance and routine inspections on the specified equipment. Any known condition, which

might adversely affect the instrument’s performance or the quality of the data, is addressed prior to an anticipated
failure.

This section presents maintenance procedures specific to the Model 1200 SSI, the sampler shelter, and motor

(Model GBM2000H). Any scheduled or unscheduled maintenance performed on a PM10 monitoring equipment is
documented in a maintenance log.

8.1 SIZE-SELECTIVE INLET (SSI) - MODEL 1200

1. The SSI hood is inspected every sampling event for dents or irregularities in the inlet gap. Correct
or replace if dents exceeding 1/2 inch are noted.

2. The S8l is thoroughly cleaned after 15 days of sampling, which on a six-day schedule
corresponds to 3 calendar months, unless otherwise noted. The procedures are as follows:

a. Inspect the four inlet hook-catches for proper tension. The sealing gasket should be
slightly compressed when the inlet is closed. Adjust as necessary by first loosening the
lock-nut on the hook-catch rod. To shorten the catch length, turn the rod clockwise;
counter-clockwise to loosen. After adjustments are complete, re-tighten the lock-nut.

b. Release the four inlet hook-catches located on the sides of the SSI and open the inlet
fully. Inspect and clean all acceleration nozzles and vent tubes with a bottle brush. Wipe
all internal surfaces with a damp cloth. (Performed in the Spring, Summer, and Fall.)

c. Inspect the collection shim pattern. A normal greased shim pattern is indicated by a
circular pattern of particle collection directly beneath the acceleration nozzles. Bars of
stripes of deposit between the vent tube holes can identify an overloaded shim.

(Quarterly.)
d. Remove the collection shim by rotating the shim clips 90°.
e. Carefully lift the shim (handling by the edges only) over the vent tubes. Remove the bulk

of the deposited material. Wipe with a clean cloth to remove remaining silicone. (Acetone
may be applied to completely clean the shim.) (Quarterly.)

f. Inspect all gaskets for wear and compression. Replace when necessary (Refer to
Instruction and Operations manual).

g. Remove the first stage plate by carefully lifting it above the two male centering pins
located on each side of the plate. Inspect the TM-bead gasket for wear and replace as
necessary.

h. Remove the bug screen located beneath the first stage plate. All integral surfaces are

cleaned with a damp cloth and the bug screen is inspected for contamination. (Spring,
Summer, and Fall.)

i. Reassemble the inlet. (CAUTION: When replacing the first stage plate, ensure the male

pins are aligned with the centering holes. The first stage plate should seat completely on
the bead-sealing gasket.)
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j. Re-grease the collection shim. On a clean surface, spray the shim with a thick coating of
DOW Silicone #316. DO NOT substitute any other substance without contacting
manufacturer. Particle bounce characteristics within the inlet may be affected by a change
in viscosity. Shake the can, hold it upright 8 to 10 inches away, and apply a "generous"
amount of the silicone spray. Over-spraying will NOT affect the performance of the inlet,
so when in doubt, apply more spray.

k. Allow 3-6 minutes for drying; the shim should be tacky (NOT slippery) and slightly cloudy
when returned to the inlet.

l. Replace the collection shim in the inlet (oiled-side up) and secure with the shim clips.

m. Close the SSI. It is important to ensure that the male guide pin centers in the clearance
hole.
3. Remove the SSI hood and wipe all internal surfaces with a damp cloth annually..

8.2 HIGH VOLUME SHELTER
The HVPM10 sampler is routinely inspected and maintained as follows:

1. Power cords are checked for crimps, cracks, or exposed junctions prior to each sample event.
Do not allow power cords or outlets to be immersed in water, if necessary raise the cords above
the ground by taping them to the shelter legs. Interlocking plugs can be purchased from the
factory to preclude shock hazards.

2. Inspect the filter screen, the filter screen cassette gaskets, and the sealing gaskets each sample
period. Remove any deposits on the filter screen and replace gaskets as necessary.

3. The filter cartridge used to support the sample filter is checked each time a filter is installed.
These gaskets may become warped or cracked due to overtightening. Replace as necessary.

4, Ensure that the continuous recorder pen is still inking each time the sampler is prepared for a

sample period. Inspect the tubing to the motor for crimps and cracks. The recorder door should
seal completely; replace the gasket as necessary.

5. The MFC probe requires little maintenance and in most cases simply requires cleaning to remove
deposits of any accumulated particulates. This can be accomplished by dusting with a camel hair
brush followed by a water or alcohol swabbing. The probe will be inspected concurrent with the
motor brush maintenance schedule (once every six months) and cleaned as necessary.

8.3 MFC MOTOR MAINTENANCE ACTIVITIES

HVPM10 motors are durable and have a long life if maintained properly. The only routine maintenance required is
to:

> Replace the motor's carbon brushes, and
> Inspect the motor's neoprene gaskets, and replace as necessary.

It is imperative that the brushes be replaced before the brush shunt touches the motor commutator. The operating
history has shown the motor brushes must be changed at a minimum of once every six months.

The procedure for motor gaskets and brush replacement is as follows: (CAUTION: Ensure all electrical power to

the HVPM10 sampler is disconnected prior to opening the motor housing. Unplug the motor power cord from the
line voltage source.)
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1. Open the shelter door and disconnect the rubber pressure hose that connects the motor to the
continuous recorder.

2. Using both hands, clasp the motor mounting ring and turn counterclockwise to loosen the ring.

3. Remove the motor and motor housing from the sampler.

4. Inspect the motor housing gaskets at least twice a year, and replace as necessary.

5. Remove the mounting plate motor cover by removing the four round-head bolts. This will expose
the motor.

6. Release the power cord by turning the cap of the power cord connector counterclockwise.

7. Carefully let the motor slide from the housing exposing the brushes.

8. Remove each brush holder clamp and release the expanded brush.

9. Insert a new brush and replace the clamps.

10. Assemble motor after brush replacement by returning the motor to the housing. Do not pinch any
motor wires beneath the motor mounting ring.

11. Replace the mounting plate motor cover and bolts.

12. Gently pull the power cord back out of the sampler housing and secure it with the connector cap.

13. Return the motor to its mounting ring beneath the filter holder housing. It is a common error to

cross thread the ring or to forget the gasket. Ensure there is a proper seal and all wires are free
from rotating motor parts and the motor frame.

14, For motor performance and maximum brush life expectancy, it is necessary to seat or "break-in"
the brushes. Apply approximately 25%, 50%, 75% and 100% of full voltage to the motor for at
least fifteen minutes each. (CAUTION: Direct application of full voltage after changing the
brushes will cause arcing, commutator pitting, and reduce overall life.)

15. Perform a leak test and a calibration check (see Section 7.3) after each brush change.

9.0 METEOROLOGICAL MONITORING

CWM operates and maintains an on-site, real-time meteorological monitoring network with data logging
capabilities. At a minimum, this network is capable of collecting the conditions of ambient temperature, barometric
pressure, wind speed and direction for the PM10 Air Monitoring Program. All the equipment utilized in the

monitoring network is designed to satisfy USEPA meteorological requirements as outlined in the below
documents.

> Quality Assurance Handbook for Air Pollution Measurement Systems, Volume IV. Meteorological
Measurements, EPA-600/4-901003.

> Ambient Monitoring Guidelines for Prevention of Significant Deterioration, EPA-450/4-87-007.

The equipment is calibrated in accordance with the guidelines set forth in the above documents and is traceable to
NIST standards Specific network design, operation, maintenance and calibration can be found in Reference 6.
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9.1 PROGRAM DEFINITIONS

For PM10 data collection the following meteorological definitions will apply:

> Average Temperature (T.,) and Barometric Pressure (Pav)

Temperature and pressure derived from hourly averages over a twenty-four hour period from
midnight to midnight corresponding with the sample period.

» Seasonal Temperature (T.) and Barometric Pressure (Ps)

Temperature and pressure derived from monthly averages over a three-month period.

(NOTE: The following series of months will comprise an individual season: December through

February, March through May; June through August; September through November. Seasonal
averages will be updated annually.)

> Ambient Temperature (T,) and Barometric Pressure (Pa)

Real-time or actual reading at the time of analysis. This is used during calibration procedures to
ascertain present ambient conditions. Data can be taken from verified field sensors (i.e.
thermometer, field aneroid barometer) or from the on-site meteorological network.

> Average Wind Speed and Wind Direction

Wind speed and direction is derived from hourly averages taken over a twenty-four hour period
from midnight to midnight that corresponds with the sampling period.

10.0 REPORTING

CWM will report the results for this air-monitoring program on a monthly basis. This Technical Report is submitted

within ten weeks from the last day of the month during which sampling occurred and will include, at a minimum,
the following:

Monthly
> Tabularized PM10 Concentrations for all samples taken during the month.
> 24 - hour meteorological data for the sample dates (i.e. wind speed and direction,

temperature, and barometric pressure)

> Discussion of analytical results including compliance with both the primary and secondary twenty-
four hour and annual standards for particular matter.

> A log of site-specific activities that may potentially influence particulate concentration.

> Current calibration data for all system samplers.

Quarterly

> Precision Probability results for the duplicate sampler.,

> Flow Rate Performance Audit results.

Annually

> PM10 Systems Audit

> Orifice Transfer Standard Certification

> A yearly schedule of sample dates including the collocated sampler location.

All data generated, including Technical Reports, calibration and QA/QC data, program logbooks, charts, and
instrument certification sheets are maintained at the Model City Facility.
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Environmertal Protection Agency

(44 FR 8220, Feh. 8, 19791

APPENDIX [—-{RESERVED]

APFENDIRX J—REFERENCE MET:OD FOR
THE DETERMINATION OF PARTICTTATE
MATTER AS PMo IN THE ATMOSPHERE

1.0 Applicebdulity.

1.1 This method provides for the meas-
urement of the mass concentration of par-
ticulate matter with an aerodynarmuc diame-
ter less than or equal to a2 nomunal 10 m:-
crometers (PM,,) (n ambient air over a 2i-
hour period for purposes of deterrining at-
tain—ent and maiwntenance of the primary
and secondary national ambient air guality
standards for particulate matter specified in
§50.6 of this chapter. The measurement
process is nondestructive. and the PM.
samrple can be subjected to subsequent
physical or chenmueal analyses. Quality as-
surance procedures and guidance are provid-
ed in Part 58. Appendices A and B. of th:s
chapter and in References 1 and 2.

2.0 Principle

2.1 An air sampler draws ambient air at a
constant flow rate into a specially shaped
inlet where the suspended particulate
matter is inertially separated into one or
more size fractionz within the PM.e si=2
range. Each size fraction in the PM,, size
range is then collected on a separate filter
over the specified sampling period. The par-
ticle size diserimination characternstics
(sampling effectiveness and S0 percent cut-
point) of the sampler inlet are prescribed as
performance specifications in Part 53 of this
chapter.

2.2 Eaeh filter is weighed (after moisture
equilibration) before and after use to deter-
mine the net weight (mass) gain due to col-
lected PM... The total volume of air sam-
pled. corrected to EPA reference conditions
(258° C. 101.3 kPa), is determined {rom the
measured flow rate and the sampling time.
The mass concentration of PM. in the am-
bient air is computed as the total mass of
collected particles in the PM,, size range di-
vided by the volume of air sampled. and is
expressed in micrograms per standard cubic
meter (ug/std m3). For PM,. samples collect-
ed at temperatures and pressures signufi.
cantly different {rom EPA reference condi-
tions. these corrected concentrations some-
times differ substantially from actual con-
centrations (in micrograms per actual cubic
meter), particularly at high elevations. Al-
though not regquired, the actual PM: con-
centration can be calculated {rom the cor-
rected concentration. using the average am-
bient temperature and barometric pressure
during the sampling period.

2.3 A method based on this principle will
be considered a reference method only if (3)
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the associated sarmpler =—=ets the require-
ments specified in this appendix and the re-
quirements in Part £3 of this chapter, and
(b) the method has been designated as a ref-
erence method in accorcance with Part §3
of this chapter.

3.0 Rcnoe.

3.1 The lower liniz of the mass concen-
tration range is determinec by the repeata-
bility of filter tare =eights. assuming the
nominal air sample volurze {or the sampler.
For samplers having an automatic filter-
chang:ing mechanisrc:. there may be no
upper limit. For samplerss that do not have
an automatic f{ilter<hangingz mecharnsm.
the upper limit is determined by the filter
mass loading beyond =hich the sampler no
longer mamntains the operating flow rate
within specified limits due to tncreased pres-
sure crop across the loaded (filter. This
upper lizut cannot be speciied precisely be-
cause it 1s a2 complex func:iion of the ambi-
ent particle size distrisution and type. hu.
midity. {ilter type. and perhaps other fac-
tors. Nevertheless. all sarmgzlers should be
capable of measuring 24-hour PM, mass
concentrations of at least 300 ugsstd m?
while maintaining the operatng f(low rate
within the specified liits.

4.0 Precision.

4.1 The precision of PM,, samplers must
be § ug/m? for PM,, concentrations below 80
ug/m? and 7 percent for PM. concentra-
tions above 80 ug/m?, as required by Part §3
of this chapter. which prescribes a test pro-
cedure that determines the vanation in the
PM.e concentration measurements of identi-
cal samplers under typical sampling condi-
tions. Continual assessment of precision via
collocated samplers 1s required by Part 58 of
this chapter for PM,, samplers used in cer-
tain monitoring networks.

5.0 Accuracy.

5.1 Because the size of the particles
making up ambient paruculate matter
varies over a wide range and the concentra-
tion of particles varies with particie size, it
is difficult to define the absclute accuracy
of PM.. samplers. Part 53 of this chapter
provides a specification for the sampling ef-
fectiveness of PM.. samplers. This specifica-
tion requires that the expected mass con-
centration calculated for a candidate PM..
sampler, when sampling a specified particle
size distribution, be within =10 percent of
that calculated for an ideal sampler whose
sampling effectiveness is explicitly specified.
Also. the particle size for §0 percent sam-
pling effectivensss is required to be 10=0.5
micrormeters. Other specifications related to
accuracy apply to flow measurement and
calibration, filter media. analytical (weigh-
ing) procedures. and artifact. The {low rate
accuracy of PM.. samplers used in certain
mornitoring networks is required by Part §8
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of this chaster to be assessed senodically
via flow rate audits.

8.0 Potenticl Sources of Ervor.

6.1 Volatile Pcriicles. Volatile particles
colleszed on filters are often lost dunng
shipment and/or storage of the fillers prior
to the post-samciing weighing . Althougn
shiproeat or storage of loaded {lters 1is
sometimes unavoidable. fllters should bde
rewelghed as soon as practical to mumumm:ze
these losses.

6.2 Artisfcees. Positive errors in PM.. con-
centration messurements may result {rom
retention of gaseous species on filters*?
Such errors include the retention of sulfur
dioxide and nitric acid. Retention of sulfur
dioxide on filters. followed by oxidation to
sulfate, 1s referred to as artifact sulfate f{or-
mation. a phenomenon which incresses with
increasing filter aikalinity ¢. Little or no ar-
tifact sulfate formation should occur using
filters that meet the alkalinity speciufication
in secuion 7.2.4. Artifact nitrate formaton.
resulting primarily from retention of nutric
acid. occurs to varywng degrees on many
fliter t7pes. including glass fiber. cellulose
ester. and many quarts fiber filters s+t %19
Loss of true atmospheric particulate nutrate
during or followng sampling may also occur
due to dissoc:ation or chemical reacton.
This phenomezon has been observed on
Teflon* filters*® and inferred for Juwrt=
fiber f{ilters - 3. The magnitude of nitrate
artifact errors in PM,, mass concentration
measurements =il vary with location and
ambient temperature: however. {or most
sampling locations. these errors are expect.
ed to be small.

6.3 Humica:ity. The effects of amolent hu-
midity on the sample are unavoidable. The
filter equilibration procedure in section 9.0
is designied to munimize the effects of mois-
ture on the filter medium.

6.4 Filter Handling. Careful handling of
filters between presampling and postsam-
pling weighings ts necessary to avold errors
due to damaged filters or loss of collected
particies from the filters. Use of a filter car-
tridge or cassette may reduce the magnitude
of these errars. Filters must also meet the
integrity specification 1n section 7.2.3.

6.5 flow Rate Variation. Variations in
the sampler's operating flow rate may alter
the particle size discrimination character:s-
ties of the sampler inlet. The magnitude of
this error will depend on the sensitivity of
the iniet to variations in flow rate and on
the particle distribution in the atmosphere
during the sampling period. The use of a3
flow control device (section 7.1.3) is required
to minimize this error.

6.6 Air Volume Delermingction. Errors in
the air volume determination may resuit
from errors in the {low rate and/or sam-
pling time measurements. The flow control
device serves to minimize errors in the {low
rate cdetermination. and an elapsed time
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PMi Scmipler
1.} Tresaz=pier snall be designied to:

a. Draw the arr sazmple intc the sarmmgier
i~let and :hrsugn the particle colleetion
filter at a unform face velocity.

=, Bold and seal the filter =t a honzental
position so tha: samgle air is dma=m dowmn-
wara shrouzgh the filter.

c. Allow the flter to be installed and re-
moved converzently.

d. Protect :he filter and samyeier {rom pre-
cizization and grevent lnsects and other
cdebr:s from cewg sasmtled.

e. Minirm:ze a1z leaks that would cause
2reOr I the measurement of e alr voluze
passing througn whe filter.

{. Discharze exnaust alr at a sufficient dis-
tance from the sampler let to munirm:ce
the sampling of exhaust alr.

g. Minir=r=e the collection of dust {r3m
the supporing surface.

7.1.2 The sac=pier shall have a sample air
inlet systerm that. when operated within a
specified flow rate range. provides particle
size diserim:nation characteristics meets”
all of the applicanle performance specifi
tions prescnised iz Part 53 of this chapter.
The sampler 1nlet shall show no significant
=ind direction dependence. The latter re-
quirement can generally be satisfied by an
inlet shape that is circularly symmetrical
about a vertical axis.

7.1.3 The sampler shall have a flow con-
:soi device capable of mawntainng the sam-
nlers operating flow rate within tae flow
rate lirmits specified for the sampler inlet
over normal variations In line voltage and
filter pressure drop.

7.1.4 The sampler shall provide 2 means
to measure the total {low rate during the
sampling period. A continiuous flow recorder
1s recommended but not required. The flow
measurement device shalil be accurate to =2
percent.

=1.5 A tming/control device capable of
starting and stopping the sampler shall be
used to obtain a sample coilection period of
24 =1 hr (1.440 =50 mun). An elapsed tirze
meter. accurate to wsathin =15 minutes.
shall be used to measure sampling ti=e.
This meter is optional for samplers with
continuous flow recorders if the sampling
time measurement obtained by means of
the recorder meets the =135 minute accura-
cy specification.

7.1.6 Th=e sampler shall have an assoclat-
ed operazion or InsiTuction manual as r”o
guired by Part 53 of this chapter which
cludes detailed instructions on the calibfa-
tion. operation. and mawntenance of the
sampler.

7.2 Fillers.

0 Appecrooue.
:

plee
4
i
b

A-2

‘2n Ne.:

R Ch. | (7-1-88 Edition,

.



Environmental Protection Agency

T7.2.1 Filler Mediuzm. No cormumercially
available filter rmedium is ideal ir all re-
spects for all samplers. The user's goals in
sampling determine the relative importanice
of various filter characteristics (e.g.. co2st,
ease of handling, physical and chermical
characzer:sties. etec.) and. consequently. de-
termuine the choice among acceptable filters.
Furthermmore. certain types of filters may
not be suitable for use with some samplers.
particulariy under heavy loading conditions
(high mass concentrations), because of high
or rapid increase in the filter flow resistance
that would exceed the capability of the sam-
pler's flo¥ controi device. However. sam-
plers equipped with automatic filter-chang-
ing mechamusms rmay allow use of these
types of filters. The specificauons given
below are minimurm requirements to ensure
accentability of the filter medium for meas-
urement of PM, mass concentralions.
Other filter evaluation criteria snould be
considered to meet individual sampling and
analysis objectives.

1.2.2 Collection Efficiency. >99 percent.
as measured by the DOP test (ASTI-2986)
with 0.3 um particles at the sampler's oper-
ating face velocity.

T7.2.3 [ntegrity. =3 wg/m? (assuming sam-
pler's nomunai 24-hour air sample volume).
Integrity is measured as the PM.. concen-
tration equivalent corresponding to the av-
erage difference between the initial and the
{inal weights of a random sample of test {il-
ters that are weighed and handled under
actual or simulated sampling conditions. sut
have no air sample passed through them
(Le., filter blanks). As a munimum,. the test
procedure must include initial equlibration
and weighing. installation on an inoperauve
sampler. removal from the sampler. and
{inal equilibration and weighing.

7.24 Alkalinity. <25 microequivalents/
gram of filter. as measured by the proce-
dure given in Reference LG following at least
two months storage in a clean environment
({ree {rom contamination by acidic gases) at
room tempgerature and humdity.

7.3 Flow Rcte Trensfer Standard. The
flow rate transfer stancdard must be suitable
for the sampler's operating flow rate and
must be calibrated agalnst a pruxary flow or
volume standard that is traceable to the Na-
tional Bureau of Standards (NBS). The flow
rate transfer standard must be capable of
measuring the sampler’'s operating flow rate
with an accuracy of =2 percent.

7.4 Filter Conditioning Environment

7.4.1 Temperature range: 15° to 30° C.

7.4.2 Temperature control: =3° C.

7.4.3 Eumidity range: 20% to 45% RE.

7.4.4 Humdity control: =5% REH.

1.5 Anelyticael Balence. The analytical
balance must be suitable for weighing the
type ana size of filters required by the sam-
pler. The range and sensitivity required will
depend on the filter tare weights and mass
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loadings. Typically. an analytical balance
>ith a sensitivity of 0.1 mg s requwred for
high volume samplers (flow rates >0.5 m3/
min). Lower volume samplers (flow rates
<0.5 m3/m) %ill require 2 more sensitive
talance.

8.0 Cclibreiion.

8.1 Generc! Requirements.

8.1.1 Calibrautlon of the samxmzler's flow
measurement device s requirea to establish
traceability of subsequent [low r-easure-
ments to a prumary standard. A flow race
transfer stancdard calibrated agawnst a pri-
mary flow or volume standard shall be used
to calibrate or verily the accuracy of the
sampler's flow measurement device.

3.1.2 Particle size diserizination by iner-
tial separat:ion requires that sgecific awr ve-
locities be maintawned in the sampler's awr
inlet system. Therefore. the flow rate
through the sampler's mnlet =—ust be mawn-
tamned througaout the sampling reriod
within the des:gn {low rate range specified
by the rmanufacturer. Design flow rates are
specrfied as actual volumetnc flow rates.
measured at existing conditions of tempera-
ture and pressure (Q,). [n contrast. ass
concentrations of PM,, are computed using
flow rates corrected to EPA reference condi-
tions of temperature and pressure (Qugl.

8.2 Flow Rale Ceclidration Procedure.

8.2.1 PM,, samplers employ various types
of flow control and flow measurement de-
vices. The specific procedure used for flow
rate calibration or verification wul vary de-
pending on the type of flow controller and
flow indicator employed. Calibrauon in
terms of actual volumetnc flow rates (Q,) is
generally recorunended. but other measures
of flow rate (e.g.. Q,,) may be used provided
the requirements of section 8.1 are met. The
general procedure given here is based on
actual volumetric flow uruts (Q,) and serves
to illustrate the sieps involved in the cali-
bration of a PM,, sampler. Consuit the sam-
pler rmanufacturer's instruction manual and
Reference 2 for specific guidance on calibra-
tion. Reference 14 provides aacitional infor-
mation on the use of the commonly used
measures of flow rate and their interrela-
tionships.

8.2.2 Calibrate the flow rate transfer
standard against a primary flow or volume
standard traceable to NBS. Establish a cali-
bration relationship (e.g., an egquation or
family of curves) such that traceability to
the primary siandard is accurate to within 2
percent over the expected range of ambient
conditions (i.e.. temperatures and pressures)
under which the transfer standard wil be
used. Pecalibrate the transfer standard peri-
odically.

3.2.3 Following the sampler manufactur-
er's instruction manual. remove the sampler
inlet and connect the flow rate transfer
standard to the sampler such that the trans-
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fer stancarc accurately measures the sam-
pler's flow rate. Make sure there are no
leaks cetween the transfer standarc ang e
sampler.

8.2.4 Choose a minunum of three f(low
rates (aciuai m?/min), ssaced over r~e ac-
ceptable (low rate range specified for toe
inlet (see 7.1.2) that can be ootained by sult-
able adjusiment of the samoler flow rate. In
aceordance with the sampler manufacius
er's instruczion manual. obtain or veri{y e
calibration relationship between the flow
rate (aciual m3/min) as indicated ty tne
transfer standard and the sampler's flow 10
dicator response. Fecord the ambient tem-
perature and barometric pressure. Tempera:
ture and pressure corrections to sucseguent
flow wna:cator readings may be required for
certain types of {low measurement devices.
When such corrections are necessary. cor-
rection on an individual or daily basts 1S
preferasle. Eowever, seasonal average teml-
perature and average paroraetlric pressure
for the sampling site may be itncorporated
ints the sampler calibration to avold datly
corrections. Consuit the sampler manufac-
turer's instruction manual and Reference 2
for additional guidance.

8.2.5 Following calibration. verify that
the sampler is operating at its design flow
rate (actual m3/min) with a clean filter in
place.

8.2.6 Replace the sampler wnlet.

9.0 Procedure.

9.1 The sampler shall be operated in ac-
cordance w1th the specific guidance provid:
ed in the sampler manufacturer's istruc.
tion manual and in Reference 2. The gener-
al procedure given here assumes that the
sampler's flow rate calibration 1s based on
flow rates at ambient conditions (Q,) ang
serves to illustrate the steps i;volved 1n the
operation of 2 PMie sampler.

9.2 Inspect each filter for pinholes. paru-
cles, and other umperfections. Establish a
filter information record and assign an iden-
tification number to each filter.

9.3 Equilibrate each filter in the condi-
tiorung envircnment (see 7.4} for at least 24
hours.

9.4 Following equilibration. weigh each
filter and record the presampling weight
with the filter identificatior: nuciber.

9.5 Install a preweighed filter i the sam-
pler following the instruczions provided tn
the sampler manufactursrs Lostruction
manual. :

8.6 Turn on the sampler and allow it to
establish run-temperature conditions.
Recora the flow indicator reading and. i
needed. the amoient temperature and baro-
metric pressure. Determine the sampier
flow rate (actual m3/min) in accordance
w1th the instructions provided in the sam:
pler manufacturer's instruction manual.
NOTE.—No onsite temperature or pressure
measurements are necessary if the sampler's |
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now incicator 2oes not require temperature
or pressure corrections or 1{ seasonal aver-
age temperature anag average barometric
pressure f{cr tne samgling site are incorpo-
mteqa 1nto the sampier calibration (see step
8.2.4). If incivicual or dailly temperature and
pressure ccrrections are required. ambient
temperature and barormetric pressure can be
ootained by on-site measurements or {rom a
neargy weather siation. Barometric pres-
sure reaalnzs ootainea {rom alrports must
ne statlon gressure. not corrected to sea
level. and may need to be corrected f{or dif-
ferences n eievation between the sampling
site and the aimzore.

9.7 I the flow rate is outside the accept-
able range sgecified by the manufacturer,
check for leaks, ana if necessary. adjust the
flow rate to wne specified setpownt. Stop the
samagler.

9.8 Set the trmer to start and stop the
sampler at acproprnate (umes. Set the
elapsed time meter to zero or record the tni-
tial meter reaging.

9.9 Record the sample information (site
location or identification number. sample
date. filter 1deatification number. and sam-
pler model and serial number).

9.10 Sampie for 24=1 hours.

9.11 Determine and record the averar
flow rate (Q,) in actual m3/mun for the san
pling period 1n accordance with the instruc-
tions provided in the sampler manufactur-
er's instruction manual. Record the elapsed
time meter final reading and. if needed. the
average amoilent temperature and baromet-
ric pressure f{or the sampling period (see
note {ollowing step 9.6).

9.12 Carefuily remove the filter {from the
sampler. {ollowing the samegler manufactur-
er's wnstrucilon manual. Touch cnly the
outer edges of the filter.

9.13 Place the (filter in 2 protective
holder or container (e.g.. petrl cish. glassine
envelope. or manila folder).

9.14 Recorc any factors such as meteoro-
logical conditions. construction activity.
tires or dust storms. etc.. that might be per-
tinent to the measurement oo the filter in.
formation record.

§.15 Transport the exposed sample {liter
to the filter conditionng environment as
soon as possible for equuibration and subse-
quent weighing.

9.16 Equilibrate the exposed filter in the
conditioning enviroru=ent for at least 24
nours under the same temperature and hu-
midity conditions used for presampling
filter equilibration (see 9.3).

9.17 Immediately after equilibration. re-
weigh the filter and record the postsam-
cling weight with the filter identificat’
number.

10.0 Scmpler Maintenance.

10.1 The PM,s sampler shall be main.
rained in strict accordance with the mainte-
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nance procedures specified in the sarapler
manufacturer's instruction manual.

11.0 Celculations.

11.1 Calculate the average {low rate over
the sampling period corrected to EPA refer-
ence conditions as Q... When the sampler's
flow indicator is callbrated in actual voiu-
metric umuts (Q,), Qua s calculated as:

QM=QQ x (Pnc/T|v)(T|u/PM)
where

Q..=average flow rate at EPA reference
conditions. std m?3/min:

Q,=average flow rate at amblent conditions.
m3/min:

P, =average barometric pressure during the
sampling period or average barometric
pressure for the sampling site. kPa (or
mm Hgk

T,.=average ambient temperature during
the sampling period or seasonal average
ambient temperature for the sampling
site. K.

T.=standard temperature. defined as 298

P, =standard pressure. deflned as 101.3 kP2
(or 760 mm Eg).

11.2 Calculate the total volume of air
sampled as:

V“aQ...x t
where
Vae=total air sampled in standard volume
units, std m3:
t=sampling time. min.
11.3 Calculate the PM. concentration as:
PMI.-‘W'_W;)X 10'/V...
where

PM..=mass concentration of PMi. wg/std
m3;

W, W,=final and initial weights of filter
collecting PM,, particles. g

10*=conversion of g O ug.

Notr If more than one size {raction in the
PM.. size range is collected by the sampler.
the sum of the net weight gain by each col-
lection filter {(S(W,—W] is used to calculate
the PM,, mass concentration.

12.0 References.

1. Quality Assurance Handbook for Alr
Pollution Measurement Systems. Volume I
Principles. EPA-600/9-76-005. March 1676.
Available from CERI. ORD Publications.
U.S. Eavironmental Protection Agency. 26
West St. Clair Street, Clncinnati. Ohlo
45268.

2. Quality Assuyrance Handbook for Alr
Pollution Measurement Systems. Volume II.
Ambient Air Specific Methods. EPA-600/4-
77-027a. May 1977. Available f{rom CERIL
ORD Publications. U.S. Environmental Pro-
tection Agency. 26 West St. Clair Street.
Cincinnati, Ohioc 45268.

3. Clement. R.E. and F.W. Karasek.
Sample Composition Changes in Sampling
and Analysis of Organic Compounds in Aer-

A-5

osols. Iat. J. Tomviron. Analyt. Cliem.. 7:109.
1978.

4. Lee, B.E.. Jr.. and J. Wagman. A Sa=-
=ling Anomaly in the Determunation of At-
~ospheric Sulfate Concentration. Amer.
1nd. Eyg. Assoc. J.. 27:286, 1966.

5. Appel. B.R.. S.M. Wall. Y. Tokiwa. and
V. Ealk. [nterference Effects in Sampiing
Particulate Nitrate in Ambient Air. Atrzos.
Erviron.. 13:319. 1979.

6. Coutant, R.W. Effect of Environmental
variables on Collection of Atrzoszhneric Sul-
fate. Environ. Sci. Technol.. 11:873. 1977.

1. Spleer. C.%w.. and P. Schursacher. Inter-
terence in Sampling Atmosphernc Particu-
late Nitrate. Atmos. Environ.. 11:873. 1957%.

8. Appel. 2.R.. Y. Tokiwa. and M. Halk.
Sampling of Nitrates in Ambient Adr.
Atmos. Environ.. 15:283. 19281,

9. Spleer. C.W.. and P.M. Schumacher.
Particulate Nitrate: Laboratery and Fleld
Studies of Major Sampling Interferences.
Atmos. Eaviron.. 13:543. 1979.

10. Appel. B.R. Letter to Larry Purdue.
U.S. EPA. Invironmental Morutoring and
Support Laboratory. Marcn 18. 1982, Docket
No. A-82-37. I1-I-1.

11. Plerson. W.R.. W.W. Brachaczek. TJ.
Kornuski. T.J. Truex, and J.W. Butler. Arti-
7a=t Formation of Sulfate. Nitrate. and Hy-
drogen Ion on Backup Filters: Allegheny
\fountain Expeniment. J. Air Pollut. Con-
trol Assoc.. 30:30. 1980.

12. Dunwoody. C.L. Rapid Nitrate Loss
From PM. rilters. J. Air Pollut. Control
Assoc.. 36:817. 1986. °

13. Harrell, R.M. Measuring the Alkalinuty
of Hl-Vol A:r Filters. EMSL/RTP-SOP-
QAD-534. October 1983. Available from the
U.S. Enavironmental Protection Agency.
EMSL/QAD. Research Triangle Park,
North Carolina 27711,

14. Smith. F.. P.S. Wohlschlegel. R.S.C.
Rogers. and D.J. Mulligan. Investigation of
Flow Rate Calibration Procedures AssocCiat-
ed With the High Volume Method for De-
rermination of Suspended Particulates.
E£PA-600/4-73-047. U.S. Environmental Pro-
tection Agency. Research Triangle Park,
North Carolina 27711, 1978.

(52 FR 24664. July 1. 198T §2 FR 29467,
Aug. 7. 19871

Secticn KG.:
cate: izrid
Page: 3

1

<
¢



CWM Chemical Services, L.L.C. PM10 Air Monitoring Program
May 12, 2005

APPENDIX B

HVPM10 INSTRUCTION AND OPERATIONS MANUAL



INSTRUCTION AND OPERATION MANUAL

Hi@HY VOLUME PMI0 SAMPLER

ANDERSEN SAMPLERS, INC.
4215-C WENDELL DRIVE
ATLANTA, GA 30336
(404) 691-1910
(800) 241-6898

GENERAL METAL WORKS, INC.
145 SOUTH MIAMI
VILLAGE OF CLEVES, OH 45002
(513) 941-2229
(800) 543-7412

Revised
July, 1988



ATTENTION!

1. To avoid an electrical shock, disconnect the 115 volt A.C. power prior to
performing any maintenance activities on the HVPM10 sampler.

2. Proper alignment of the Model 1200 Inlet halves is required to maintain a
proper seal. Check alignment pins and holes for proper seating before
locking the inlet hook-catches.

3. Handling care and technique should be developed to ensure the quartz fiber
fiter media is not damaged prior to or after a sample run (this media is
extremely brittle). A filter cartridge is mandatory with all AS/GMW HVPM10

systems.

4, Because of the size of the PM10 fractionating inlet, it is required that the sam-
pler be firmly anchored to the site platform or a pallet. Model 2021 (PN
G2021) accessory support feet are recommended.

5. The Model 1200 collection shim must be checked routinely for overloading.
Refer to Section 7.1 for procedures.

6. Adequate voitage is required for HVPM10 samplers equipped with mass flow
controllers. A minimum line voitage of 90 VAC is necessary to ensure proper
operation. Ground fault interrupters are recommended for all HVPM10

systems.
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ﬂ l@
Introduclion

On July 1, 1987, the U.S. Environmental Protection Agency (U.S. EPA)
promulgated a new size-specific air quality standard (refer to Appendix A) for
ambient particulate matter. This new primary standard applies only to particles with
aerodynamic diameters smaller than, or equal to, 10 micrometers (PM10), and
replaces the original rules for total suspended particulate matter (TSP). To
measure concentrations of these particles, the EPA also promulgated a new
federal reference method (FRM). This method is based on the fractionation of
non-PM10 particles from ther size distribution, followed by filtration and gravimetric
analysis of PM10 mass on the filter substrate.

The new primary standard (adopted to protect human health) limits PM10
concentrations to 150 micrograms per standard cubic meter (ng/std. m3) during a
24-hour period. It is believed that these smaller particles are able to reach the
lower regions of the human respiratory tract, and thus be responsible for most of
the adverse health effects associated with suspended particulate poliution. The
secondary standard, used to assess the impact of pollution on public welfare, has
also been established 150 pg/std. mS.

Andersen Samplers, Inc (ASI) and General Metal Works (GMW) High
Volume PM10 (HVPM?10) systems meet all FRM performance specifications for the
measurement of PM10 and hence, have been designated as an approved method
for the determination of suspended PM10 particulate concentrations. Each
ASI/GMW HVPM10 sampler bears an identification label with an inlet-specific FRM
designation number. Table 1.1 presents a description of each inlet and its
respective designation number.

Regardless of the model of ASI/GMW inlet employed, the reference method
also requires that the measurement system be equipped with the following

components:

A. Anodized aluminum high volume shelter identified as G8500,

B. PM10 fractionating inlet identified as either Model 1200, 321-B, or 321-C,

C. Either an acrylonitrile-butadine styrene-plastic filter holder, motor housing
and 0.6 hp motor (Sierra-Andersen Product and available only upon
request), or a stainless-steel filter hcider and phenolic plastic motor
housing with a 0.6 hp motor (GMW product),



Table 1.1 Description of ASI/GMW HVPM10 Sampler Inlets

REFERENCE METHOD INLET
DESIGNATION and
MODEL NUMBER DESCRIPTION

REPS-1287-063 1. Single Accleration Nozzle Stage
2. 9.7um, 50% cut point
SA/G 1200 3. Greased Collection Shim
4. Inlet Body Hinged for Cleaning

1. Two Accleration Nozzle Stages
RFPS-1287-064 g
' 2.:9.7um, 50% Cut Point
SA/G 321-B 3.  Greased Collection Shim on first stage
4. Inlet lid Removable for Cleaning '

1. Single Accleration Nozzle Stage
RFPS-1287-065 5 g7.m, 50% Cut Point
SA/G 321-C 3. Greased Collection Shim
4. Inlet lid Removable for Cleaning

Note: An inlet originally purchased as Model 321
(single stage inlet without greased shim) or Model 321-A
(two stage inlet without greased shim) must be modified to meet
reference method designation. Please contact the factory.



D. Either an electronic mass flow or volumetric flow control system (Variacs
and step-down transformers are not eligible flow control systems for
PM10 sampling),

E. Either a digital timer/programmer, seven-day mechanical timer, six-day
timer/programmer, solid state timer/programmer, or elapsed time
indicator.

F. Either a continuous flow recorder or an alternate method for recording
operation flow rate (e.g., pre-and post flow checks).

If an HVPM10 sampler is not equipped with a component from each of the °
above categories, data collected cannot be directly or ultimately reported to the
U.S. EPA. If there are questions regarding the authenticity of the monitoring
system, please contact the factory as soon as possible.

This document will address the recommended methods of operation for
ASI/GMW HVPM10 monitoring systems. The procedures presented herein are
within all quality assurance and operational specifications required by the FRM,
compatible with procedures presented in the "Quality Assurance Handbook for Air
Pollution Measurement Systems, Volume Il, Section 2.11 and are specific to
ASI/GMW systems.



2.0
Prineciples of OCperation

2.1 Method Summary
The FRM describes in detail the performance requirements for all PM10

samplers. The instrument must meet the basic requirements simplified in Table
2.1. All AS/IGMW HVPM10 monitoring systems satisfy these criteria. Only particles
<10 um are drawn through the inlet and a constant, controlled flow rate is
maintained by either a mass flow (MFC) or volumetric flow controller (VFC).
Particles are collected on a micro-quartz fiber filter that is equilibrated and weighed
before (tare) and after (gross) sampling to determine the weight (net mass) gain of
the sample. Sample duration is either controlled by a timer accurate to £15
minutes over a 24-hour sample period or measured by an elapsed time indicator.

To calculate the mass concentration of PM10, the total volume of air
sampled is determined from the measured actual flow rate and the sampling time.
The concentration of PM10 in the ambient air is then computed as the net mass
collected divided by the volume of air sampled. Since the sampler is operated in
terms of actual or seasonal average conditions (to meet the design specifications of
the inlet), the operational flow rate (and thus, the sample volume) must be cor-
rected to U.S. EPA reference conditions (298°K, 760 mmHg) for data reporting.
Reported concentrations must be expressed as micrograms per standard cubic
meter (ug/std. m3). -

As previously indicated, the Size-Selective Inlet (SSI) is the sampler
component that characterizes the reference method designation number of an
HVPM10 sampler. Since several modifications have occurred, the following brief
history of the evolution of the ASI/GMW SS! may be helpful.

The original SSI's were developed by Dr. A.R. McFarland under an U.S.
EPA grant to meet a potential Inhalable Particulate standard. At that time, the U.S.
EPA proposed to regulate only those particles with an aerodynamic diameter (a.d.)
of 15 um. After research and field studies, the U.S. EPA reconsidered this
particulate indicator and decided that an indicator based on the concentration of
Thoracic Particulates (those particles that can be entrained in the respiratory
system, <10 um a.d.) provided a better indication of the potential health effects from

particulate pollution.



Table 2.1 Federal Reference Method HVPM10 Performance Reauirements

SPECIFICATION PART NUMBERS

1. Draw a measured quantity of ambient SA/G 1200
air through a specially designed, particle SA/G 321-B°
size discn’minating inlet SA/G 321-C*

(*no longer sold)

2. Maintain a constant flow rate within the SA350 / G310 (mass flow rate)
design specifications of the HVYPM10'inlet G360 (volumetric flow rate)
3. Collect the sample on approved filter media GQMA (Micro-Fiber Quartz)

4. Have a timing control system within accuracy G70, G70i, G76,G76i,

limits stipulated by the FRM. G302,G801,G8000
Gg01,G801R,GS01,GS01R



Dr. McFarland modified the single stage, 15 pm (Model 320) SSI to obtain a
10 um cut point under funding from ASI and this inlet was sold from March, 1982
until May, 1984 under a Model 321 designation. Although the Model 321 inlet met
all of the prevailing performance specifications for PM10 inlets, Dr. McFarland
developed an improved SSI, the two stage Model 321-A. During subsequent U.S.
EPA field performance evaluations however, it was determined that a greased
collection surface was required (within the SSI) to prevent a potential "carry-
through” of large particles (>20 pm) at PM10 monitoring sites subject to high
concentration of wind-blown dust.

Later TAMU data analysis determined that the of 10.2 um inlet cut point
(original design of Model 321 and 321-A inlets) could be modified to a cut point of
9.7 um by using a smaller diameter acceleration nozzle. A 9.7 um cut point meets
not only all Federal Reference Method (FRM) inlet specifications (inlet cut point of
10 um £ 0.5 um) but also results in lower mass concentration measurements.
Hence, the development of greased shim and nozzle insert retro-fit kits for both the
321 and 321-A inlets. ASVGMW offer these modification kits free to all customers
who purchased Models 321 and 321-A inlets, it is only necessary to contact the
manufacturer. Retro-fit instructions are presented in Appendix E of this manual.

Once modified with a greased collection surface, the 321 and 321-A inlets
are designated Reference Methods (RFPS-1287-065 and RFPS-1287-064,
respectively) and are referred to as Model 321-C and 321-B, respectively. Note:
Nozzle inserts for Model 321-A inlets are not required for FRM designation, they
are however, recommended by the manufacturer.

Since the greased collection shim all ASVGMW HVPM10 inlets needs to be
routinely cleaned, Dr. McFarland later developed a hinged-body (Model 1200) SSI
to facilitate these maintenance procedures.

This section will examine each portion of the monitoring system and provide
a discussion on the principle of operation for each individual component. For
simplicity and organizational purposes, it will be assumed that the Model 1200 inlet
will be mounted on a high-volume sampler fitted with a volumetric flow controller,
elapsed time indicator, and a continuous flow recorder. It will also be assumed that
the 321-B inlet (note: These inlets are no longer being manufactured; however,
due to the number of these inlets in operation, their operational principles are
being included here.) has been mounted on a high volume sampler equipped with
a mass flow controller, continuous flow recorder, and a 6-day on/off timer. These
configurations are not required nor necessarily recommended. As indicated in



Table 2.1, if the monitoring system satisfies the requirements presented in 40 CF."
53, Appendix J, the individual components are interchangeable; any combination
of inlets, flow controllers and timers is allowed.

2.2 Model 1200/VFC HVPM10 Sampler, RFPS-1287-063

Figure 2.1 presents a schematic indicating the basic elements of the Model
1200 VFC HVPM10 sampler. As ambient air is drawn into the inlet, it is evacuated
from the buffer chamber through nine acceleration nozzles into the impaction
chamber where particles larger than 10 pm are impacted onto a greased collection
shim. The air containing the PM10 particle fraction is then channeled through an
additional 16 vent tubes and filtered through a specially formulated micro-quartz
fiber filter. The acceleration nozzles have critical diameters calculated and
performance tested to provide the necessary velocity to effect correct particle size
fractionation within the impaction chamber. Because air velocities are critical to
maintain a PM10 cut point within the inlet, maintaining the correct design flow rate
of 1.13 m3/min (£10%) at actual conditions is important.

Sample flow rate is controlled and maintained by a volumetric flow controller
(VFC). Simply stated, the VFC is a dimensional venturi device used to controlga___
flow. When applied to a high volume air sampler, this flow control principle
incorporates a smooth-wall venturi that gradually opens to a recovery section.
Vacuum is provided by a blower/motor downstream of the venturi.

Flow control is accomplished by occluding, and thus accelerating, the air
flow through the venturi. At some point in the flow stream, the air velocity will equal
the acoustic velocity, and critical flow will be achieved. As long as downstream
changes are small, all conditions at the venturi (including the flow rate) are
determined by upstream conditions. This condition is referred to as "choking" and
is a distinctive characteristic of all VFC's. The ASUGMW VFC utilizes this principle
of choked flow to maintain a constant actual flow rate of 1.13 m3/min over a sample
period. Note: If data are to be reported to the U.S. EPA, the flow rate must be
corrected to standard conditions before calculating the sample volume. These
calculations are presented in Section 6.0 of this document.

Since critical flow through the venturi is not greatly affected by changes in
filter loading, ambient temperature or station barometric pressure, a stable
volumetric flow rate is maintained as long as sufficient power is provided to the unit.
To determine the sampler's operational flow rate (as required by the FRM) ¢
calibration must be conducted. Specific calibration procedures are presented in
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Section 4.0. The sampler's indicated flow and the reading from an elapsed time
meter, is then used to compute the sample volume. ASI/GMW have two models of
elapsed time indicators: one that can be reset, the other provides a non-stop
record of the samplers total operational time. The model selected is optional.

2.3 Model 321-B/MFC HVPM10 Sampler, RFPS-1287-064

it is assumed for simplicity that the Model 321-B inlet has been mated with a
mass flow controller. However his is not necessarry since, a 321-B inlet will
perform as designed with a volumetric flow controller.

Figure 2.2 presents a schematic indicating the basic elements of the Model
321-B/MFC HVPM10 sampler. As ambient air is drawn into the inlet, it is evacuated
from the buffer chamber where the particles larger than 10 um are impacted onto a
greased collection shim. The air is then accelerated through an additional 16 jets
into a second impaction chamber. The acceleration nozzles have crtical diameters
calculated and performance tested to provided the necessary velocity to effect
correct particle size fractionation within the impaction chamber. The air flow finally
exits the inlet through nine vent tubes onto a micro-quartz fiber filter. Currently, the

micro-quartz filter is the only commercially available filter media that satisfies the...

requirements stipulated in 40 CFR 53, Appendix J for PM10 monitoring. ASVGMW
are researching alternate media and will inform our customers if any become
available.

Air is pulled through the filter into the intake of a motor and subsequently
exits into the atmosphere. The actual mass flow rate of the sampled air is con-
trolled with a reference/sensing flow probe mounted in the throat section of the filter
holder. The electrical output of the flow probe and associated solid state circuitry
is used as the control signal to adjust the motor speed. Thus, as ambient
conditions or filter loadings change; the controller increases or decreases the
electrical power to the motor in such a manner that the mass flow rate is maintained
at a constant velocity. The desired sampler flow rate is adjusted by a potentiometer
following the sampler's calibration.

The specific mass flow rate at which the sampler should be set will depend
upon local conditions of temperature and barometric pressure. The Model 321-B
SSi is designed to maintain a 10+ 0.5 um cut point over a flow rate range of 1.02 to
1.24 m3/min at actual conditions. It is imperative that the operator choose a set-
point that will "center” the flow rate in respect to fluctuating run day temperature
and barometric pressure conditions. To accomplish this, a seasonal average

9
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temperature and barometric pressure for each monitoring site should b___
determined. Using these values, an optimum seasonal average adjusted flow rate
is calculated and a set-point determined. Calculations and set point adjustment
procedures are presented in Section 4.4. A continuous recording of the
sampler's flow rate is provided by a pressure transducer. This instrument is
connected to the exhaust pressure port of the motor and monitors the difference in
pressure between atmospheric and the motor plenum. The response of the flow
recorder is calibrated and can be used to not only measure the sampler's flow rate,
but also to monitor the line-voltage stability and flow controller performance. itis
assumed that the Model 321-B/MFC sampler is also equipped with a mechanical 6-
day timer. This timer is designed to operate with the HVPM10 sampler to comply
with the sixth day format outlined in the Federal Register and is accurate to within
+15 minutes over a 24-hr sample period. Once properly set, this timer will energize
the sampler every sixth day, at midnight, and allows rotation of the sample period
over an entire week.

2.4 Calibration Equipment

A conventional orifice device, identical to that used in the calibration of 7
total suspended particulate sampler, is used to calibrate the ASVGMW HVPM10
sampler. Two orifice models are available: one equipped with a set of five
resistance plates (PN G25), and the other with a valve allowing for variable
resistance (PN G335). In either case, the orifice device must be calibrated against
a standard of known accuracy every year and provided with a calibration
relationship (orifice pressure drop vs. actual flow rate) by either the calibrating
agency or the operator.



3.0
HVPMI0 Sampler Assembdly Instructions

The ASI/GMW HVPM10 sampler is delivered in two cartons: one contains

the Slze-Selective Inlet (SSI), the second contains the sampler shelter or base
unit. This saction presents assembly instructions for the Model 1200 inlet and a
basic base unit.
Specific instructions for retro-fitting HVPM10 samplers (e.g., exchanging a
Model 321-B inlet for a Model 1200 or installing a VFC in a sampler previously
equipped with an MFC) are available from the manufacturer and are not
presented here. Retro-fit instructions for modifying a Model 321-A inlet to a
Model 321-B are presented in Appendix E. :

3.1 Model 1200 Size-Selective Inlet (SSl) Assembly Instructions
The Model 1200 SS! is packaged basically complete; only minor
assembly is necessary. When removing the SSI from the shipping carton, take
care not to drop the dome-shaped hood. The SSI is packaged with two
protective cushions: one rests between the hood and the inlet, the second
above the acceleration nozzles. Remove both cushions and the four cardboard
corner braces. Gently lift the SSI from the carton and place it on the floor or on
a workbench. Save the shipping container and packing matenal for future use.
Locate the hardware bag taped to the acceleration nozzle plate and assemble

the SSI as follows:

1. Place the hood (dome side up) onto the SSI housing.

2. Align one hole (8 total) on the hood with one located on the inlet rain
deflector ramp (PN SSI-106). The rain deflector ramp is the gently
curved section of the acceleration plate adjacent to the nozzles.

3. Place an aluminum spacer (PN SSI-60) between the hood and the
acceleration nozzle plate.

4. For each spacer, place a thumb screw and nylon washer in-line.
Loosely fasten the spacer to the nozzle plate and hood. Repeat steps
1-3 for the remaining spacers. When all spacers are installed, finger
tighten the thumbscrews to ensure a complete seal.

12



5. Release the 4 stainless steel inlet hook-catches and tilt back the top
portion of the SSI. Latch the inlet support strut in its upper most
position.

6. Release the collection shim from its 2 shim clips. Lift the shim care-
fully past the nozzles and out of the inlet.

7. Place the shim on a clean flat surface and spray with a thick coating of
Dow Corning Silicone #316. Do not substitute any other grease or oil
without contacting the manufacturer; particle bounce characteristics
may be affected by changing the viscosity of the oil.

8. Handling only the edges, return the collection shim (oiled side up) to
the sampler inlet and secure.

9. While holding the inlet support strut forward, close and secure the top
portion of the sampler inlet. Note: It may be necessary to adjust the
inlet hook-catches. To accomplish this, loosen the lock-nut on the
hook-catch rod. To shorten the catch length, turn the rod clockwise;
counter-clockwise to lengthen. After adjustments are complete, re-

tighten the lock-nut.

3.2 HVPM10 Sampier Sheiter  Assembly lnstrﬁuctlons-mVFC
SAMPLERS | o

The instructions presented in this section are specific to ASI/GMW
HVPM10 sampling systems ordered with Volumetric Flow Controllers (VFC).

The HVPM10 sampler shelter is easiest removed from the shipping
container by tipping the carton horizontally and then slowly removing the
shelter. The two additional boxes included in the shelter shipping carton house
the motor and VFC and the filter holder assembly. The procedure to assemble
the shelter are as follows:

1. Remove the VFC, motor (Figure 3.1) and filter holder assembly from
their respective boxes.

2.. Remove the male adapter (PN G2002) by removing the four (4) 1/4 20
x 1" hex-head bolts. This will expose the motor.

3. If a neoprene gasket has not been glued on the bottom of the VFC,
install one (1) of the VFC flange gaskets directly on top of the motor
housing. Make sure that the gasket is present and undamaged
before continuing.
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4.

5.

6.

7.

10.

11,

12.

Using the four (4) 1/4-20 x 5/8" hex-head screws, attach the VFC to the
motor housing. Do not over-tighten as damage to the VFC flange
gasket may result. Make sure that the arrow on the VFC is pointing
down (toward the motor).

Place the second VFC flange gasket on the top of the VFC. Attach the
male adapter to the VFC by installing and tightening the eight (8) 1/4 x
20 x1 hex-head bolts. Do not over-tighten.

Attach the assembled VFC system to the filter holder. Make sure that
the motor plate gasket (PN G2001) is present before tightening.
Center the FH-sealing gasket (8 x 10 x 3/8") over the rectangular hole
in the shelter pan. With the aid of another person, lift the entire filter
holder/VFC assembly and gently drop it into the rectangular shelter
pan hole. Make sure that FH-sealing gasket is centered evenly around
the hole. Adjustment may be necessary after the assembly is placed
inside.

Connect the tubing between the continuous recorder and the motor
pressure tap. Connect the tubing between filter pressure tap and quik-
connect fitting on shelter.

Note: If the sampler is being assembled at a central
location (not where it will be operated), it is
recommended to skip steps 9-12 until the sampler is
deployed. It is much easier to transport the sampler

" without the inlet attached. Once deployed, the shelter
must be firmly anchored before installing the inlet.
. Extended support feet (PN G2021) are suggested.

With the aid of another person carefully place the assembled SS! on
the shelter. e
Secure the inlet to the shelter body by installing the four (4) 10-24 x 17
machine screws in the sides of the sheiter (refer to Figure 3.2) and
through the shelter pan (PN G12006). Pre-punched holes are
provided in ‘each new shelter body.

Cut free the SSI shelter pan support strut (PN G120018). Unlatch the
6 draw catches that attach the base plate to the shelter pan section.
Attach the shelter pan support strut to the right side of the shelter pan.
Make sure the large washer is placed on the outside of the shelter pan
support strut. Carefully open the inlet.

15
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13. Place a loaded filter cartridge on the sampler and connect the male
power cord to line voltage. Energize the sampler and ensure that the
recorder indicates an upscale response. Contact the manufacturer
immediately if failure is suspected.

14. Tuyrn off the sampler. Following instructions in Appendix D for the
specific timer model installed, connect the motor to the timer and
program, if necessary. Close the shelter door.

15. While holding the shelter pan support strut toward you, close the inlet.
Latch the 6 shelter draw-catches. If necessary, adjust the shelter pan
draw-catches following the procedure presented in Step 9, Secticn

3.1.
16. Conduct a leak test and calibration as presented in Section 4.2.

17
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4.0
Flew Calicraticn FPrccscurss

As discussed in Section 2.1, it is assumed in this document that the
Model 1200 inlet has been mated with a volumetric flow controller; and Mcdel
321-B with a mass flow controller (MFC). As mentioned previously, this is not
required or necessarily recommended, either inlet will perform as designed
regardless of which flow controller is employed. The type of flow controller does
however, dictate the calibration method. Operating personnel should refer to
the section dealing with their specific type: Section 4.3 presents procedures for
VFC samplers and, Section 4.4 for MFC samplers. These two sections are
completely independent; it is possible to remove and bind (if necessary) only
those pages that deal with the type of sampler operated in the monitoring
network. It Is recommended however, that this entire section be reviewed and
the two methods evaluated. In-house equipment, procedural simplicity, and
subsequent data applications may warrant a new or retro-fitted PM10
measurement system.

T6 ensure an accurate calibration, AS/GMW recommend a leak test be
conducted after assembling the HVPM10 sampler and routinely thereafter. The
leak test must be conducted after motor maintenance to determine the integrity
of the seals. Complete leak test procedures are presented in Section 4.2

4.1 Discusion of Flow Rate Designations

The particle size discrimination characteristics of the Models 1200 and
321-B inlets are dependent upon the air velocity through the acceleration jets.
A change in the entrance velocity will result in a change in the nominal particle
size collected. For this reason, it is imperative that the flow rate through the inlet
be maintained at a constant actual flow rate of 1.13 actual m3/min (£10%).

Since this actual flow rate is so critical for particle fractionation, the
operator must have an understanding of the flow rate designations used in
PM10 monitoring. Confusion between various air monitoring units is the most
frequent source of error in a particulate monitoring network. Table 4.1 presents
a summary of PM10 flow rate designations; their primary use and conversion

equations.

18
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4.2 Pre-Calibration Leak Test

421 VFC HVPM10Q0 Sampler. This test should be conducted after
sampler assembly, after motor maintenance and at routine intervals throughout

the year.

1.

The following procedures should be followed:

Set up the calibration system as illustrated in Figure 4.1. VFC
HVPM10 samplers are calibrated without a filter or filter cartridge in
line. The operating filter pressure drop is simulated with multi-hole
load plates, or an adjustable Vari-flo® orifice. When installing the
orifice face plate adapter to the filter support screen, tighten the face
place nuts on alternate corners first to prohibit leaks and to insure
even tightening. The fittings should be hand tightened; too much
compression can damage the sealing gasket. Make sure the orifice
gasket is in place between the face plate adapter and orifice, tighten
down the orifice to the face plate adapter making sure not to cross
thread the lock-down ring.

Cover or tape over the inlet of the orifice unit with one or more strips of
duct tape. Check that the manometer valves of both manometers are
fully closed by removing the tubing to the orifice pressure tap and
blowing into the tube. Valve are closed by turning the plastic elbows
at the top of a monometer fully clockwise. If the valves are closed no
movement of the fluid will take place. Replace the tube to the orifice
pressure tap. Connect tubing to pressure tap on filter holder housing
located 1.5 inches below screen on side of holder. This pressure tap
is accessible through door of sampler. Close off this tube with a
tubing clamp. This tube should be closed during operation and leak
tests when a manometer is not connected to the tube. Production
VFC units have a quick-connect valve located on the shelter which
closes automatically when manometer is disconnected.

Connect the motor blower power cord to a stable voltage source
which has a power switch (e.g. the sampler's on-off timer (if so
equipped), or another source of line voltage, 60 hz /120 vac).

Turn on power to the sampler. Gently wiggle the orifice and listen for
a whistling sound that would indicate a leak in the system. A leak-

20
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free system will also indicate no upscale response on the recorder.
Leaks are usually caused by either a missing gasket at the junction of
the orifice and face plate,cross threading the orifice to the face plate,
or cross threading the VFC to the filter holder.

5. Ifthe VFC HVPM10 is leak free, turn off the sampler and remove duct
tape from the orifice.

6. Inspect the manometer connecting tubes for crimps or cracks. Open
the valves on the manometers and gently blow through the tubing,
watch for the free flow of the manometer fluid. Adjust the manometer
sliding scale so that the zero line is at the bottom of the meniscii.

7. Proceed to one point flow verification of sampler, in Section 4.3.1.

4.2.2 MFC HVPM10 Sampler. This test should be conducted after
sampler assembly, after motor maintenance and at routine intervals throughout
the year. The following procedures should be followed:

1. Set up the calibration system as illustrated in Figure 4.2. MFC
HVPM10 samplers are to be calibrated without a filter or filter
cartridge in-line. When installing the orifice on the sampler filter
support screen, tighten the face plate nuts on alternate corners to
prohibit leaks and to ensure even tightening. The fittings should be
hand tightened: too much compression can damage the sealing
gasket. Make sure the the orifice. gasket is in place and the orifice is
not cross threaded on the face plate.

2. If possible, disconnect the motor from the flow controller and plug it
directly into a stable voltage source (e.g. the sampler's on-off timer, if
sC equipped, or other source of line voltage).

3. Check that the continuous flow recorder is connected to the pressure
tap on the lower side of the sampler motor housing and that there are
no crimps or cracks along the tubing.

4. Install a clean recorder chart.

5. Cover or tape the inlet of the orifice calibration unit with one or more
strips of duct tape. Check the manometer valves and verify that they
are fully closed. Note: the valves are closed by turning the plastic
elbows at the top of a manometer fully clockwise.
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6. Energize the sampler. Gently wiggle the orifice and listen for a
whistling sound that would indicate a leak in the system. A leak-free
system will also indicate no upscale response on the recorder. Leaks
are usually caused by either a missing gasket at the junction of the
orifice and face plate, cross-threading the orifice on the face plate or
cross threading the motor on the filter holder.

7. Turn off the sampler and remove the tape from the orifice.

8. Inspect the manometer for crimps or cracks in the connecting tubing.
Open the valves and blow gently through the tubing, watch for the free
flow of the fluid. Adjust the manometer sliding scale so that the zero
line is at the bottom of the meniscii.

9. If the HVPM10 sampler is leak free, proceed to calibrate the sampler
according to procedures presented in Section 4.4,

4.3 Basic Calibration Procedure for the VFC HVPM10 Sampler

The sampler calibration procedure in this section simply verifies the
accuracy of the look-up chart and condition of the critical venturi used for flow
control in VFC HVPM10 sampler. During operation of the sampler the flow
controller will maintain an actual flow rate of 1.13 m3/min (+10%). This flow rate
is a function of ambient conditions and the pressure differential across the filter.
The approved filter media is a quartz fiber filter GQMA. Clean filter media will
have a pressure drop ranging from 15 to 20 Inches-of-water. The VFC is
designed so that proper operating flow rate is maintained over a broad range of
temperature and pressure conditions.

Regardless of which type of orifice calibrator used,(muilti-hole load plate
unit or the Vari-flo®) the calibration procedure remains the same (Figure 4.3).
The sampler inlet should be opened completely to prevent flow interference
with the calibration transfer orifice. Flexible tubing is used to connect the orifice
pressure tap with a water manometer. The pressure tap on the filter housing is
connected to a separate water manometer. Pressure drops and indicated flow
recorder readings are measured and the results checked against a calibration
curve for the top loading orifice and the lookup table for the VFC. The flows
determined from the orifice and lookup table should be within £3%. If this is not
the case the VFC should be checked for internal obstructions and leakage in
the system. Flow rate calculations should be repeated. I[f the difference in flow
rates is not eliminated, contact the manufacturer.
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The U.S. EPA stipulates calibration frequencies for all samplers that are -

used to report data into the National data base. Please refer to "Quality
Assurance Handbook of Air Pollution Systems, Volume Il, Section 11.2 " for
basic requirements. ASUGMW recommend calibration at least twice a year.
Since the orifice transfer standard can be calibrated in terms of actual or
standard conditions, the operating personnel must determine which calibration
curve has been generated and modify their calibration curves accordingly. The
VPM1 mpler m libr in terms of [ conditions, Two types
of orifice calibrators are available: one equipped with muiti-hcle load plates (PN
G25) to simulate various pressure drops, and the other with an adjustable flow
restrictor valve, or "Vari-flo®" orifice (PN G335).

4.3.1 VFC One Point Fiow Verification, For optimum accuracy

and performance, the following calibration procedures are recommended:

1. Assemble the calibration equipment.

° Calibrated (traceable to NBS) orifice device (load plate or Vari-
flo®)

° Duct tape

° Manometer with a range of 0 to 16 Inches-of-water and a
minimum scale division of 0.1 inch.

° Manometer with a range of 0 to 30 Inches-of-water and a
minimum scale division of 0.1 inch.

° Thermometer (with verified accuracy). All temperatures must be

- expressed in degrees Kelvin for the calculations in this section to
be correct. (°K = °C + 273).

° Barometer (with verified accuracy). All pressures must be
expressed in mmHg for the calculations in this section to be
correct, (mmHg = Inches of Hg x 25.4). Note: Barometric
pressure readings can be obtained from nearby weather station;
however, such readings must be "station pressure” which is
uncorrected to sea level. Pressures may however, need to be
corrected for changes in elevation between the weather station
and the monitoring site if elevatioon difference is greater than

1000 ft.
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° Spare recorder charts, miscellaneous hand tools, calibration
data sheets, or sampler log book.

2. To verify the flow during normal operating conditions, the filter

pressure differential must be matched using the Vari-flo® restrictor or
appropriate load plate. The approved filter media is a quartz fiber
fiter, GOMA. The pressure differential across a clean quartz fiber filter
varies from15 to 20 Inches-of-water.
. Remove the orifice and orifice transfer plate from filter holder. Place a
clean filter and a filter cartridge on the filter holder. Tighten the fiiter
holder nuts on alternate corners to ensure even tightening. Hand
tighten the nuts to prevent over-compression of the gasket.
. Connect tubing to the pressure tap on the filter screen holder. The tap
is located 1.5 inches below the screen on the side of the holder. This
pressure tap is accessible through the door of the sampler.
Production VFC units have a quick-connect located on the shelter
which closes automatically when manometer is disconnected.
Connect tubing to one side of the manometer with 0-30 Inches-of-
water range. The other side of the manometer is left open to the
atmosphere.
. Turn on the sampler blower and allow it to warm up to a stable
operating temperature. Five minutes is usually sufficient .
. Read and record the following parameters on a VFC HVPM10 Field
Data sheet or in the log book of the sampler.

° Ambient temperature, (Ta), °F or °C. Convertto °K

° Ambient pressure , (Pa), mmHg

° Sampler Model, S/N, and VFC S/N

° Qrifice S/N, and its Qa relationship (m,b,r)

° Date, location and operator

. Read the pressure differential (Pf) across the filter and filter cartridge.
Record this on the VFC Data Sheet or log book of the sampler. This is
the operating pressure differential that will be matched by the using
the restrictor of theVari-flo® orifice or the load plate.

. Turn off sampler and remove filter cartridge and filter. Install the
orifice and perform precalibration leak test (Section 4.2).
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8.

Turn on sampler and, if necessary, allow to warm up to operating
temperature.

10. Simulate filter pressure differential (Pf) by adjusting knob on Vari-flo®

11.

orifice or by placing appropriate load plate between orifice and face
plate adapter. The approximate pressure drops across multi-hole load
plates at 1.13 m3/min (40 cfm) is given in Table 4.2

Choose a load plate which has a pressure drop approximately the
same, but not greater than the filter pressure to be simulated but not
greater then the filter pressure drop. Fine tune the load plate by
placing duct tape over holes one at a time until the pressure
differential is matched. the pressure drop match should be within one
Inch-of-water. A leak test should be performed each time the orifice is
removed.

Once the differential pressure has been matched, the sampler will be
operating at approximately the same flow conditions as will take place
during sampling. Record the orifice and filter pressure differentials

(AH20) and (Pf), respectively.

12. For the VFC, calculate pressure ratios and find the flow rate on the

look-up table.See Section 6.1 for sample calculations.

Table 4.2. Approximate Values of Pressure Drop
across Orifice and Load Plates

Load Plate Pressure Differential,
Nuymber of Holes nches-of-water
22 7.3
18 9.1
13 13.7
10 20.6
7 35.2

orifice only 3.9
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13. If the orifice calibrator has not been furnished with a calibration curve
in terms of Qa, use the calibration data provided with the orifice to
generate a calibration relationship in the form of:

y=m(Qa) +b

where: Qa = orifice flow rate, actual m3/min
y =\ r((AH20xTa/Pa))
b = intercept of orifice calibration relationship
m = slope of orifice calibration relationship
See Section 6.3 for sample calculations.

14, Calculate Qa for the calibration point as :

Qa = [V{AH20xTa/Pa) - bym

where: AH20 = orifice pressure drop, Inches-of-water N
Ta = ambient temperature, °K
Pa = ambient pressure, mmHg
b = intercept of orifice calibration relationship
m = slope of orifice calibration relationship

15. If a discrepancy greater then 3% appears between the orifice
calculated flow rate (Qa) and the look-up table flow rate, recheck
calculations and procedures. Make sure serial numbers of hardware
and calibration curves match. Recheck for leaks in the system.
Inspect the VFC for debris or corrosion in throat. If necessary clean
with a bottle brush and soap and water. Inspect motor blower
operation. Check to be sure there are no leaks in the manometers.
To make this check, disconnect tubes from the sampler or orifice.
Connect a second tube to the manometer that is used for the filter
pressure drop. For each manometer blow air into one side of the
manometer in order to get a differential reading of approximately 15
Inches-of-water. Next pinch the tubing on both sides of the
manometer by doubling the tubing back onto itself and squeezing the



pinched location. This will prevent air from entering the manometer.
Chreck the reading on the manometer. Wait approximately one
minute and re-read the manometer. The reading should not have
dropped by more the 0.3 inches. If it has, check the connections and
tubes to determine the source of the problem. If problem cannot be
resolved contact the manufacturer.

16. Continue to recorder calibration

4.3.2 One Point Calibration of Dixon Recorder. The Dixon flow

event recorder simply verifies that the sampler operated without failure during
the 24 hour sampling period and maintained normal operational flow rate.
Large deviations from the mean flow rate on the recorder would indicate that
there has been a power failure, or a motor blower, or power problem.

This calibration procedure is:

Install a new recorder chart (G106) into the Dixon event recorder
which has been properly labeled on the back of the chart. Replace

ink pen if needed.
Ensure that the continuous flow recorder is properly connected to the

pressure tap on lower side of the sampler motor housing.

- While sampler is running, determine the operating flow rate from the

Look-up Table. Convert flow rate to actual cfm.

- Adjust the reading on the Dixon recorder using the set screw. Gently

tap the side of the recorder to make sure pen is not hung-up on the

chart.

Lift the pen off the chart then rotate the chart by center slot using a
coin or screw driverin the center slot until the time is properly
indicated on recorder . Be sure the pen is back down on the chart

surface.

4.4 Basic Calibration Procedure for the MFC HVPM10 Sampler
The sampler calibration procedure presented in this section relates

known flow rates (as determined by a calibrated transfer standard orifice

device) to the pressure differential across the orifice at the exit of the blower

housing.

This pressure differential is referred to as the plenum pressure, where

the plenum is the region within the motor housing (downstream of the motor
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unit) where the pressure level exceeds atmospheric pressure.

The calibration orifice used in this procedure may have been calibrated
either in terms of "actual” or "standard" conditions. Operating personnel must
determine which calibration curve has been supplied. The HVPM10 sampler
must be calibrated in terms of actual conditions. Two types of orifice calibrators
are available: one equipped with multi-hole load plates (PN G25) to simulate
various pressure drops, and the other with an adjustable flow restrictor valve, or
*Vari-flo®" orifice (PN 335).

Regardless of the type of orifice used, the calibration procedure remains
the same (Figure 4.4). The calibrator is installed directly beneath the inlet of the
HVPM10 sampler. Flexible tubing is used to connect the orifice pressure tap
with a water manometer. Pressure drops and indicated flow recorder readings
are recorded and checked against the calibration curve for the top loading
orifice. The relationship between the flow rates determined by orifice and
responses indicated by the sampler becomes the calibration equation. Note:
When using the multi-hole load plates to calibrate the continuous flow
recorders, use load plates in increasing resistance in order (e.g. 18-, 13-, 10-,
and 7-, and 5-hole).

The U.S. EPA stipulates calibration frequencies for all samplers that are
used to report data into the national data base. Please refer to "Quality
Assurance Handbook of Air Pollution Systems, Volume Il, Section 11.2%, for
basic requirements. ASUGMW recommends calibration at least twice a year.

For opfirnum accuracy and performance, the following calibration
procedures are recommended:

1.” Assemble the calibration equipment.

° Calibrated (traceable to NBS) orifice device

° Manometer with a range of 0 to 16 Inches-of-water and a
minimum scale division of 0.1 inch.

° Thermometer (with verified accuracy). All temperatures must be
expressed in Kelvin for the calculations in this section.

(°K = °C + 273).

° Barometer (with verified accuracy). All pressures must be
expressed in mmHg for use in the calculations in this section,
(mmHg = in.Hg x 25.4). Note: Barometric pressure readings can
be obtained from nearby weather stations and must be "station
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2.

pressure” or uncorrected to sea level. Pressures may however,
need to be corrected for changes in elevation between the
weather station and monitoring site. If the diference in elevation
is greater than 1000 ft.
° Spare recorder charts, miscellaneous hand tools, calibration
data sheets; or sampler log book
Install the calibration system as pictured in Figure 4.2. Position the
orifice faceplate on the sampler filter support screen and tighten the
four corner nuts. Do not use a filter or filter cartridge during
calibration. If a leak test is required, refer to Section 4.2.2
Install the 18-hole plate in the orifice calibrator by loosening the orifice
retaining ring (or open the Vari-flo® valve fully). Make sure there is a
gasket on the bottom of the restriction plate and on the bottom of the
orifice device. =
Check that the flow event recorder is properly connected to the
pressure tap on the lower side of the sampler motor housing and that
it.is properly zeroed (pen rests on the inner most circle of the chart).
Adjust the set-screw on the front of the recorder as necessary.

> Record the site location, sampler S/N, date, and the operator's initials

on the back of a clean recorder chart. The same chart used for the
leak test (if performed) can be employed in this step.
Disconnect the mass flow controller. The motor is to be connected
directly to a stable power source,110 VAC/60Hz. Energize the
sampler and allow it to warm up to operating temperature. A period of
five.minutes is usually sufficient.
Read and record the following parameters on an MFC HVPM10
calibration data sheet (Table 4 .3) or in the sampler log book.

° - Ambient temperature, (Ta), °K

° Station barometric pressure (Pa), mmHg
Sampler S/N, model, and motor number
Orifice S/N and Qa relationship
° Date and Location

Read and record the manometer deflection (in Inches-of-water) and its
corresponding recorder response.
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Table 4.3 MFC Calibration Data Sheet

HVPM10 SAMPLER CALIBRATION DATA SHEET
MASS FLOW CONTROLLED UNIT

gmoler Location: Date:
Conditions: Ta(K): F’a(mmHg)
Ts(K): Ps(mmHg)
Sampler Model: Sampler S/N: Motor No:.
Qrifice S/N-: Orifice Cal Date- Orrifice Model:
\_ Orifice Qa Cal. Relationship: m= b= r=
Calibration Conducted by:
Qa(orifice) | Sampler Corrected
flow rate | Response Response
Cal. Point_| Plate No. | Total AH20 |  ma/min I Ic
1
2
3
4
5

Qa(orifice): = 1/m [VAH20(Ta/Fa)] - b}
IC =I{V(Ta/Pa)] -
Sampler's Qa Calibration Relationship:
Qa(orifice), x-axis, IC, y-axis

M=

=

Set Point Flow Rate:

SFR = 1.13(Ps/Pa)(Ta/Ts)

Sampler Seasonally Adjusted
Calibration Relationship

ms =

bs=

ms = m /[N(Ts/Ps)]

bs = b /[V(Ts/Ps)]
Sampler Set Point:
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9. Read the samplers response I, from the chart of the event recorder,
and enter on data sheet or log book.

10. Repeat Step 3,8 and 9 for each of the remaining resistance plates or
Vari-f{lo® settings. When installing each plate, be sure the orifice
plate is properly seated and that no cross threading has taken place.

11. Turn off the sampler and remove the calibration orifice and recorder
chart. '

12. If the orifice calibrator has not been furnished with a calibration curve
in terms of Qa, use the calibration data provided with the orifice to
generate a calibration relationship in the form of:

y=m(Qa) +b

where: Qa = orifice flow rate, actual m3/min
y = V(AH20xTa/Pa)
b = intercept of orifice calibration relationship
m = slope of orifice calibration relationship
See Section 6.3 for sample calculations.

13. Verify that the correct event recorder response, I has been inscribed
on the calibration data sheet and that the orifice calibration curve is
current and traceable to an acceptable primary standard.

14. Calculate Qa for each calibration point as: :

Qa = [V{aH20xTa/Pa) - b)/m

where: Qa = Orifice flow rate, actual m3/min
AH20 = pressure drop across the orifice, Inches-of-water

Ta = ambient temperature, °K

Pa = station barometric pressure, mmHg

b = intercept of the orifice calibration relationship
m = slope of the orifice calibration relationship

15. Calculate and record the flow event recorder actual correction (IC)
for each calibration point as:



IC =1[ (Ta/Pa)1/2]

where: IC = actual correction
I = recorder response, arbitrary units

16. On a sheet of graph paper, plot the sampler corrected recorder units,
IC (y-axis) versus the corresponding calculated orifice flow rates Qa
(x-axis), to obtain a visual calibration curve and indication of the
calibration linearity. A five-point calibration should yield a regression
equation with a correlation coefficient of r > 0.8990. Since the
determination of a Qa flow rate requires the addition of an ambient
average temperature and pressure correction, it is not recommended
to use a graphic plot of the calibration relationship for subsequent
data reduction.

Each sampler therefore, must be provided with a mathematical
expression that indicates the slope, intercept, and the linearity of the
calibration relationship. Using a programmable calculator, determine
the best-fit straight line by the method of least squares. The equation
for this fit is:

IC = m(Qa) + b

17. The slope, m, and intercept, b, are then calculated to determine the
sampler's actual flow rate (Qa) from :

Qa=1/m[l (Ta/Pa) 1/2]-b

18. To aveoid making daily temperature and pressure corrections to
determine the sampler's operational flow rate, adjust the sampler's
slope and intercept to seasonal average conditions.

ms =m /[V(1s/Ps)]
bs= b/[‘“ |S/pS)|
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where: ms = seasonally adjusted sampler calibration slope
bs = seasonally adjusted sampler calibration intercept
Ts = seasonal average temperature, °K
Ps = seasonal average station barometric pressure, mmHg

The sampler is now equipped with two calibration relationships:
actual (Qa) and seasonally adjusted actual (SQa). To calculate the
sampler's instantaneous flow rate for flow checks or audits, use the
formula presented in step 17.. For routine operation however,
determine the flow rate as:

SQa=(I-bs)/ms
where: SQa = sampler's seasonally adjusted flow rate, m3/min

19. Calculate and record on the calibration data sheet (or in the sampler
log book) the set point flow rate (SFR).

SFR = 1.13 (Ps/Pa) (Ta/Ts)

where: SFR = sampler's seasonally adjusted set point flow rate,
m3/min.

20. Calculate and record the sampler's calibration data sheet the MFC
set point (recorder response that corresponds to the SFR calculated
in Step 19.

SSP = {[m (SFR) - b} (Pa/Ta)1/2}

where:  SSP = sampler's seasonally adjusted set point, recorder
response

21. Re-connect the motor to the mass flow controller.

22. Install a clean filter (within a filter cartridge) in the sampler. Tighten
the four wing-nuts to ensure an even seal, do not over-tighten or the
gasket may warp.



22. Install a clean recorder chart in the flow recorder and verify that the
recorder is zeroed (the pen rests on the innermost circle of the
chart).Gently tap on side of sampler to seat ink pen. Rotate chart with
coin or screw driver until chart indicates correct time.

24. Energize the sampler and allow it to warm up to operating
temperature. Adjust the flow rate potentiometer (pot) on the mass flow
controller until the recorder response indicates the sampler
seasonally adjusted set point (SSP) as calculated in Step 20. Refer
to Appendix B for the location of the flow rate pot for a particlular
mode! of flow controller.

25. Verify that the flow controller will maintain this flow rate for at least 10
minutes. Turn off the sampler. The sampler can now be prepared for
the next sampler run day.
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5.0
Fleld Cperation

This section presents information pertaining to the routine, basic
operation of an HVPM10 sampler. Also included are references to direct the
operator to information on U.S. EPA site requirements, laboratory procedures,
and routine quality control/quality assurance activities. Since our customers are
not exclusively governmental agencies, specific U.S. EPA-sanctioned

guidelines are not presented here.

5.1 Siting Requirements
Complete siting criteria (for samplers collecting data to be directly or

ultimately reported to the U.S. EPA) can be found in 40 CFR 58. Minimum
ASI/GMW requirements are presented below:

1.

@ p

[0))

Sampler should be at least 20 meters (m) from trees, buildings or
other large obstacles. A general placement rule is that the sampler
should be located at least twice as far away from the obstacle as the

hieght of the obstacle..
Sampler inlet should be 2 to 7 m above the ground

. Sampler must have unrestricted air flow

Sampler inlet should be at least 2 m from any other high-volume
sampler inlet. For collocated samplers, the inlets must be within 4 m

of each other.
Do not place the sampler directly upon the ground or gravel roof top.

.- Do not place sampler near exhaust flues or vents.

If samples are to be chemically analyzed (e.g. mass spec., A.A., stc.)
evaluate the site for potential contamination.

5.2 Sampler Installation Procedures

1.

Carefully transport the assembled inlet and sampler shelter to the
monitoring site. The sampler must be either bolted or anchored to the
site platform. Extended support feet (PN G2021) are available from
the manufacturer and can be easily installed on the sampler to

provide extra stability.
Attach the sampler inlet according to Assembly Procedures presented

in Section 3.1.
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3. Check all the power cords and pressure recorder tubing for crimps,
cracks, etc..

4. Plug the male power cord into a grounded line voltage outlet of
compatible AC voitage. Be sure that the electrical connectors are not
exposed to inclement weather.

An electrical surge suppressor and a ground fault interrupter (GFl) are
recommended to protect the system from transient voltage spikesand
for safety. For any sampler equipped with an MFC, an independent
AC power circuit is suggested; alternating current voltage (VAC) at
the sampler cannot be below 80 VAC for the 115 VAC system; or
below 200 volts 220 VAC system. If it is necessary to run extension
cords to provide power, a lower gauge (heavier conductor wire) is

necessary.

5. Perform a flow rate calibration, as described in Section 4.

5.3 Sampling Operations _

The HVPM10 sampler is a user-friendly instrument capable of providing
accurate, reproducible data when calibrated, operated and maintained
properly. If the calibration procedures presented in this manual are followed, the
routine operation of the HVPM10 sampler can be highly simplified by:

1. Eliminating daily temperature and pressure readings,

2. Using identical calculations (for both MFC and VFC samplers) to

determine the sampler's operational flow rate, and

3. Not requiring any extraneous equipment (i.e. manometer, orifice, etc)

to determine the operational flow rate.

As with the calibration procedures presented in Section 4, all operational
procedures are in accordance and agreement with U.S. EPA protocol and the
FRM. If the operator has any questions regarding these procedures, please
contact the factory.

With reference to Figure 5.1, the steps taken prior to sampling in the field are:

1. Collect the following monitoring equipment:
° Filter Cartridge (PN G3000), required on all ASI/GMW HVPM10

samplers
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° Quartz Fiber Filter (PN GQMA), required for PM10 sampling
° Clean Recorder Chart
° Sampler log book or field data sheet (Table 5.1 and 5.2 for VFC

and MFC)
2. Fill out the top portion of the Field Data Sheet, Table 5.1 for VFC or

Table 5.2 for MFC.

3. On the back side of the flow event recorder chart, record the sampler
S/N, sampler location and date of the sample period.

4. Inspect the filter for any pinholes, tears, or irregularities. If found,
reject and select another filter. Record the selected filter identification
number (ID) on the back side of the recorder chart and on the Field
Data Sheet.

5. Load the filter cartridge with 1 quartz filter.

A. Loosen the four nuts that clamp the cartridge together and re-
move the upper portion of the filter cartridge .

B. Inspect the filter cartridge screen for deposits or foreign
material. Clean if necessary. Ensure that the cartridge gasket
is not damaged or compressed.

C. Center the filter on the cartridge support screen. Every filter
has an "up" side on which the particulate matter should be
deposited. For GQMA filters, this is the rough side. It'is
recommended that the purchaser request the analysis

" laboratory emboss the filter with a filter ID consistently on the
bottom of the filter. This will allow access to the ID number
when the sample is folded (post-sampling) and also provide
the operator with a fool proof method for determining the “up”
side. '

D. Replace the top cover and tighten the nuts.

E. If the cartridge is equipped with a protective, snap-on screen,
cover the cartridge.

6. Transport the monitoring equipment to the sampler location.

7. Raise-the sampler inlet by releasing the six shelter pan draw-catches
and gently tilting back the inlet until the shelter pan support strut is
locked in the second position.

8. Inspect the sampler's filter screen and remove any deposits or foreign

matter.
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Table 5.1 Example HVPM10 Field Data Sheet
VFC HVPM10 FIELD DATA SHEET

ite Location: ‘ . Sample Date:
ampler S/N: Sampler Model: Motor No.
VFC No.
Filter 1D Number: Average oﬁeratinﬁ pressue drop _______ "H20
Seasonal operating conditions Ps,______ mmHg Ts, °C

Seasonal operating pressure ratio Po/Ps

T Po/Ps =(1- P{/Ps) ,note Pf and Ps are in mmHg
Seasonal operating flow rate from lookup table @Ts and Po/Ps, SQa ____m3/min
Recorder pen setting, Actual flow conditions, Qa cfm -

\
Filter Differential Start (Pf) *H20 Filter Ditferential Stop (Pf) "H20
Sample Start Time: Sample Stop Time:
Sampler Timer Start ) Sampler Timer Stop

e

Average Recorder Response: L
Average Filter Ditferential{Pfa) H20

Pressure Ratio Po/Ps Circle One:

Po/Ps=(1-Pfa/Ps) Qa between 1.02 and 1.24 m3/min? Yes No
Look-up Flow SQa= m3/min Sampler recalibrated? Yes No
Pressure Ratio Po/Pa Qstd = _____m3/min :
Po/Pa=(1-Pfa/Pa) Qstd = SQa (Ps/Pstd) (Tstd/Ts)
Look-up Flow Qaa m3/min Elapsed Time (min): (t)

Comments:

Stid. Vol. m3
Std. Vol. = Qstd (1)

‘ Optional. Calculate periodically and
when temperature and pressure conditions during
sample peniod are unseasonal. Operator:
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Table 5.2 Example HVPM10 Field Data Sheet
MFC HVPM10 FIELD DATA SHEET

ite Location: Sample Date:

ampler S/N: Sampler Model: Motor No.

jiter 1D Number:

ampler's Qa calibration relationship: m=
a=1/m@VTaPa) - b

ampler's seasonal adj. calibration relationship: m=
Qa = (I-bs)/ms

Average Recorder Response: Sample Start Time:

SQas= m3/min Sample Stop Time:

Qa= m3/min * Elapsed Time (min):

Optional. Caleuiate periodically and im

when temp.eranre and pressure conditions oduring Qstd = ma/min :

sample period are unseasonal. Qstd = SQa (Ps/Pstd) (Tstd/Ts)

Circle One: Std. Vol. m3
Qa between 1.02 and 1.24 m3/min? Yes No Std. Vol. = Qstd (1)

Sampler recalibrated? Yes No

Comments: Operator:



9.

10.

11.

12.

13.

14.

Inspect the filter holder-sealing gasket located beneath the filter
screen for compression or damage. Replace, if necessary, before the
next sample period.

Remove the filter cartridge top cover (if so equipped) and center the
cartridge on the the sampler's filter screen. Tighten the four swing
bolts. The wing nuts should be tightened at diagonally opposite
comers simultaneously to assure even compression of the gasket.

Open the shelter door and the flow event recorder. Install the
annotated recorder chart by raising the pen arm and placing the chart
canter hole over the recorder slotted drive. Lower the pen arm. If the
sampler is controlled by a master On/Off timer, and data are to be
reported to the U.S. EPA, set the chart at 12 midnight. The chart is
advanced by rotating the slotted drive clockwise, until the desired
sample start time is beneath the pointed indicator on the lower right
side of the recorder. i

Make sure that the flow recorder is connected to the motor housing
pressure tap and and it is properly zeroed ( the pen rests on the inner
most circle of the chart). Adjust the zero by the rotating the small set
screw located on the bottom right of the recorder.

Energize the sampler. Ensure that the recorder pen is inking and
indicates that the sampler is operating at its correct set-point.

A. No adjustment can be made to the VFC sampler flow rate. If
the recorder indicates that the sampler is not operating within
'3 chart divisions of the correct set point, check the recorder
connections. If problem persists, contact the manufacturer.

B. If the sampler is equipped with an MFC, allow the sampler to -

operate for 3-5 minutes. If necessary, adjust the potentiometer
‘on the MFC (refer to Appendix B) until the correct set point is
indicated. Note: If the MFC is operating correctly, there will be
no "searching” of the motor.
Tum off the sampler and close the recorder and shelter doors. Lower
the sampler inlet and attach the six shelter pan draw-catches.

15. Following procedures presented in Appendix D, set the master timer (if

SO equipped) to activate the sampler on the next scheduled run day.
Reset the elapsed time indicator to 0000.
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The post sampling steps are illustrated in Figure 5.2. As soon as possible
after the run day, the operator must:

1. Return to the monitoring site. Release the six shelter pan-draw-
catches and raise the sampler inlet. Reversing the installation proce-
dure (step 10), remove the filter cartridge. Replace the snap-on cover.

2. Open the shelter door. Open the recorder door and remove the
recorder chart. Examine the chart. The trace should be stable without
peaks or interruptions. Investigate any irregularities before continuing.

—-spikes and peaks indicate power fluctuations

—blank spots indicate power failures or that the pen failures
--slow downward trend indicates MFC or motor brush failure
—~wavering trace indicates MFC failure

3. Observe conditions around the monitoring site and record any
unusual activities that might affect the sample.

4. Complete the Field Data Sheet.

5. Calculate the sampler's operational flow rate:

a) Forthe VFC:
Calculate average filter pressure differential Pfa

Pfa=(Pfi+Pff)/2
Calculate Pressure Ratio Po/Pa
Po/Ps=(1-Pfa/Ps)
Look-up seasonally ajusted flow
SQa, at Ts, Po/Ps

where: Pfi = initial filter pressure ditferential
Pff = final filter pressure differential
Ps = seasonal average barometeric pressure
Ts= seasonal average temperature

Note: If unseasonal weather conditions occur, perform calculations with
ambient pressure and temperature.

b) For the MFC, use:

SQa=(1-bs)/ ms
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where: SQa = sampler's seasonally adjusted flow rate, m3/min
| = continuous recorder response, arbitrary units
bs = seasonally adjusted sampler calibration intercept
ms = seasonally adjusted sampler calibration slope

6. Determine whether the operational flow rate is within design
specification requirements of the HVPM10 sampler:

% Difference = [(SQa-1.13) / 1.13] (100)

where: SQa = sampler's seasonally adjusted flow rate, m3/min
1.13 = sampler's design flow rate, m3/min

Difference must be <10%. If exceeded, recalibrate the sampler before
the next sample period.

7. Record the sample period's elapsed time. If reporting to the U.S. EPA,
the sample duration must be 1440 min. 60 min; and, the sampler
must have turned on and off within 30 min. of midnight.

8. The sampler can now be prepared for the next sample period.

9. Transport the filter cartridge to a protected area.

10. Reversing the installation procedure, carefully remove the filter from
the cartridge. Handle the filter only by the edges to avoid disturbing
any of the deposit. Fold length-wise, aligning the deposit edges. Place
the filter in a protective cover and transport it, the recorder chart and
data sheet to the analysis laboratory.

5.4 Laboratory Procedures

Complete information regarding laboratory procedures and quality
assurance functions can be found in the "Quality Assurance Handbook for Air
Monitoring Systems, Volume II", Section 11.4.

The laboratory is responsible for providing tare (Wt) and gross (Wg)
weights for each sample filter. The difference of these two weights, the net
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mass (Wn), is then used to calculate the concentration of PM10 collected on the
fiter. The calculations necessary to report data to the U.S. EPA are as follows:

1. Correct all operational flow rates to standard reference conditions
Qstd = SQa (Ps/Ts)(298/760)
where: Qstd = flow rate at reference conditions, std. m3/min
SQa = flow rate adjusted to seasonal conditions
Ps = seasonal average station barometric pressure, mmHg
Ts = seasonal average temperature, °K

298 = standard reference temperature, °K
760 = standard reference barometric pressure, mmHg

2. Calculate the standard sam'ple volume
Vstd = Qstd (t)

where: Vstd = standard volume, std. m3
t = sample duration, minutes

3. Calculate the net weight of the sample filter
Wn = Wg - Wt
where: Wn = net weight of the sample filter, g
Wg = gross weight of the sample filter, g
Wt = tare weight of the sample filter, g
4.- Calculate the PM10 concentration of the sample filter

PM10 = (Wn)(106) / Vstd

where: PM10 = PM10 concentration, pg std. m3
106 = conversion for grams to micrograms
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5.5 Quality Control/Quality Assurance Procedures

The U.S. EPA stipulates that routine quality control and periodic quality
assurance procedures be conducted in each monitoring network. These
activities are used to assess data quality, precision and accuracy. Complete
U.S. EPA requirements and procedures can be found in the "Quality Assurance
Handbook for Air Monitoring Systems, Volume I,” Sections 11.3 and 11.7.
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6.0
PMI0 Monitoring Routine Calculations

When an HVPM10 sampler is being operated with the intention of
submitting data either directly or ultimately to the U.S. EPA, it must be must be
reported as the mass concentration of PM10 expressed in micrograms per
standard cubic meter (ng/std.m3). For particulate sampling, standard or
reference conditions are 298K and 760 mm Hg. This section presents the
calculations required to compute and report ambient PM10 concentrations as
per the U.S. EPA's Quality Assurance Manual. -

As discussed in the Introduction, an HVPM10 sampler must be equipped
with either a volumetric flow or mass flow controller.

The U.S. EPA stipulates that routine quality control data validation
checks be conducted on all data collected in a PM10 monitoring network.
These activities are used to assess data quality and accuracy. Complete U.S.
EPA requirements and procedures can be found in the "Quality Assurance
Handbook for Air Monitoring Systems, Volume 11", Section 11.5.

- The U.S EPA reference conditions of temperature and barometric
" pressure as reported in the Federal Reglster / Vol. 52, No. 126 / Wednesday,
July 1, 1987 Appendlx J are: g T B

PR

Tstd = standard temperature, defined as 298 °K
Pstd = standard barometric pressure, defined as 760 mm Hg

This standard reference condition, converted to some commonly used
units is shown in Table 6.1 -

le 6.1 Referen nditions in mmon Uni
Standard Temperature Standard Pressuyre
298 °K 760 mmHg
25 °C 101.3 kPA

537 °R 29.92 in Hg
77 °F :
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Note: Existing calibration orifices, prior to the release of this manual,
were supplied with calibration curves for standard flow rates. The VFC and
MFC HVPM10 sampler flow rate is calculated at actual conditions so that the

proper operating flow rate may be determined.

6.1 VFC Look-up Table Use and Sample Calculations

1 of Look Table for Determination of Fiow

1. Determine and record the atmospheric properties:
° ambient temperature (Ta), °F or °C
° ambient barometric pressure (Pa), mm Hg or in Hg

2. Operate sampler and allow to warm up. Perform leak test as per
instructions in Section 4.2.

3.  Read the differential pressure across the filter (Pf), inches or mm of
water. Reading is taken with a differential manometer with one side
of the manometer connected to the pressure tap on the filter housing
and the other side open to the atmosphere. Filter must be in place
during this measurement or pressure drop is being simulated by load

plates.

4. Convert filter pressure drop readings to units consistent with those of
barometric pressure using the conversions given in Table 6.2.

Table 6.2 Pr r nversion F r
T nvert from: , To units of: Divide by:
In H20 In Hg 13.61
mm H20 mm Hg 13.61
mm H20 In H20 25.4
mm Hg InHg 25.4

mm In 25.4



5. Calculate pressure ratio, Po/Pa.
Po/Pa = (1 - Pi/Pa)
Note: Pf and Pa must have consistent units.

6. Read flow rate from look-up table that is supplied with each VFC unit.
Table 1 (provided with the unit), is set up with temperature in °F and
the flow rate is read in units of actual cfm (actfm). In Table 2 (provided
with unit), the temperature is in °C and the flow rate is read in
m3/min (actual).

7. Determine flow rate in units of standard air, Qstd

Tstd
Qstd=Q Pstd Ta)

Jn English ynits

537°R
Qstd = Qa(29 52 In Hg \460 + Ta)

where the units of Pa and Ta are:

[Pa] = inches Hg
[Ta]=°F

n Metric Uni

. 298°K
Qstd = Qa(?GO mm Hg A273 + Ta)

where the units of Pa and Ta are:

[Pa] = mm Hg
[Ta] =
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6.1.2 VFC Exampie of Fiow Rate Determination .

1. Suppose the ambient conditions are:
Temperature: Ta=27.5°C
Barometric Pressure: Pa = 752 mm Hg (this must be station
pressure which is pgt corrected to sea level pressure but js
corrected for density changes in Hg due to temperature)

2. Assume system is allowed to warm up for stable operation.

3. Measure filter pressure differential, Pf. Assume that:

Pf=16.85 in H20

4. Convert Pfto same units as barometric pressure..

. in Hg mm
Pt=(16.85 in H20)(13.61 = Hzc-)-)x 25.4 [T—= 31.45 mm Hg

Pf=31.45 mm Hg
5. Calculate Pressure Ratio.
Po/Pa = (1- Pf/Pa)
= (1-31.45/752)

Po/Pa = 0.958
6. Determine actual Flow rate from Look up Table.

a) on Table 2 (provided with VFC unit), locate the temperature
and pressure ratio entries nearest the conditions of:

Ta=275°C
Po/Pa = 0.958



Example: Look-up Table for Actual Flow Rate in Units of m3/min

Temperature °C

PoPa Il 26 28 30 32 34
0.950 [1.121 1.124 1.126 1.128 1.131
0.952 }1.125 1.127 1.130 1.133 1.135
0.854 [1.128 1.131 1.134 1.136 1.138
0.956 |1.132 1.135 1.138 1.140 1.143
0.958 [1.135 1.138 1.141 1.144 1.147

{1.139 1.142 1.145 1.148 1.150

0.860

b) by interpolation, the reading of the flow rate is:

Qa = 1.137 m3/min (actual)

7. Determine flow rate in terms of standard air.

298°K

3
Qstd = 1.137 T (752 mm Hg

min (760 mm Hg

Qstd = 1.116 m3/min

)(Tz?ﬁzﬂ)°x)
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6.2 MFC Flow Determination and Sample Calculations

6.2.1 MFC Determination of Flow with Calibration Orifice

1. Determine and record the atmospheric properties:
° ambient temperature (Ta), °C or °F
° ambient barometric pressure (Pa), mm Hg or In Hg

2. Operate sampler and allow to warm up. Perform leak test as per
instructions in Section 4.2.

3. Read the differential pressure drop across the orifice (AH20), Inches
of water. Reading is taken with a differential manometer with one
side of the manometer connected to the pressure tap on the
calibration orifice and the other side open to the atmosphere. Do not
use a filter or filter cartridge when calibrating the sampler.

4. Convert ambient temperature and barometric pressure to units
consistent with those required for the orifice calibration curve, which

are °K and mm Hag.
Temperature Conversion Formulas

°K=273 +°C
°C = (°F - 32)x5/9

Table 6.3 Pressure Conversion Factors

T nvert from: To units of: ivi
In H20 InHg 13.61
mm H20 mm Hg 13.61
mm H20 In H20 25.4
mm Hg InHg 25.4

mm In 25.4
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5. Read and record the orifice calibrator's calibration relationship
constants, m and b. The calibration relationship is in the form of:

Qa=(y-b)/m

where: Qa = Orifice flow rate, actual m3/min

y = V(AH20xTa/Pa)

b = intercept of the orifice calibration relationship
m = slope of the orifice calibration relationship
AH20= orifice differential pressure, Inches-of-water
Ta = ambient temperature in °K

Pa = station barometric pressure in mm Hg

6. Calculate Qa for the calibration point as:

Qa = [V{AHZOxTa/Fa) - b)/m

7. Determine flow rate in units of standard air, Qstd

Tstd
Qstd = Qa(Pstci Ta)

In English units

537°R
Qstd = Qa(29 92 in Hg \460 + Ta)

where the units of Pa and Ta are:

[Pa] = inches Hg
[Ta] =
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In Metric Units

Pa 298°K
Qstd = 0 755" mm 7G| 275 + T2

N—

where the units of Pa and Ta are:

[Pa] = mm Hg
[Ta] = °C

6.2.2 Example of Flow Rate Determination

1. Suppose the ambient conditions are:

Temperature: Ta=27.5°C

Barometric Pressure: Pa = 752 mm Hg (this pressure must be
station pressure which is not corrected to sea level pressure but s
corrected for density changes in Hg due to temperature)

2. Assume system is allowed to warm up for stable operation.
3. Measure orifice pressure differential, AH20. Assume that:
AH20 = 3.1 in H20

4. Convert ambient temperature and barometric pressure to units °K and
mm Hg.

Temperature: Ta=273 +27.5°C
Ta =300 °K
Pressure: Pa= 752 mm Hg (no change)



5. Assume the calibration relationship constants are:

= -0.01851, intercept of orifice calibration relationship
m = 0.96162, slope of orifice calibration relationship

6. Calculate calibration point as:

Qa = [V{AH20xTa/Pa) - by/m ,m3/min

q (3.7 1n HZ0) X (300.5 °K)
a=( (752 mm Hg)

+ 0.01 851)/ 0.976162

Qa = 1.159 m3/min

7. Determine flow rate in terms of standard air.

Qstd = 1.159

(273+27.5)°K

m3 (752 mm Hg\/__298°K
min (760 mm Hg)( )

Qstd = 1.137 m3/min

6.3 Orifice Calibration Relationship and Sample Calculations
r re f rminin libration Relationshi

1. Obtain the following information from the orifice calibration sheet
supplied with the unit and enter in the sampler log book or Table
6.1:

° Qrifice calibration S/N

° Roots meter S/N

° Date of calibration

° Date in Service

° Ambient temperature during calibration (Ta)°K
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Table 6.1 Orifice Calibration Relationship Worksheet

Cal. | Plate No.| Volume Volume ATime AHg AH20
Point vbe Initlal Final AVolume | (minutes) (mm) (Inches)
DATA TABULATION
Orifice SN x-axs y-axs
) Va Ga yf Ta/P
(m3) {(m*3/min) AHZ0 xTa/fal
Rootsmeter S/N

Date ot Calibration

Date in Service

Ta *K)

Pa (mmHg)

Calibration.

performed by:

CALCULATIONS AND CONVERSIONS

Qa = Va/ATime

Va = AVolume {(Pa - AHg) / Pa

M=
b=
I

Linear Regression: Qa, x-axis; ¥ [AH20(T a/Pa)], y-axis

mm = inches x 25.4
#1243 =« m*3 x 35.31
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° Station barometric pressurs during calibration (Pa) mmHg
° Operator

Record the orifice differential pressure (AH20) and corresponding
pressure differential at inlet of roots meter (AHg), run time (t), and
volume passed through system for each test condition (AV).

Calculate the actual flow rate for each test condition
Qa= —a;,—‘:'ig-) XAV /1
Note: Pa and AHg must be in consistent units.
The orifice calibration relationship is in the form
Qa=(y-b)/m
where: Qa = orifice flow rate, actual m3/min

b = intercept of orifice calibration relationship
m = slope of orifice calibration relationship

Calculate y for each test condition.

Using a programmable calculator, determine the best-fit straight line
by method of least squares. The equation to be fit is:

y= m(Qa) +b

Enter the date pairs of Qa and y for each test condition into the
calculator. perform the linear regression on the data set and record
the intercept (b), slope (m), and the correlation coefficient (r) of the

curve fit.
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6. the correlation coefficient (r) must be 20.99 in order for the
calibration to be valid. If r < 0.99, recheck calculations. If necessary,
repeat calibration procedure.

7. To determine the actual flow rate in m3/min from the orifice
calibration relation, use:

Qa = [V{AH20xTa/Pa) - b] / m

.2 Example for Determination of libration Relationshi

1. Assume the following data are applicable to an orifice which is to be
calibrated:
Orifice SN F-139
Roots S/N 7064132
Date of calibration 5-9-1988
Date in service 6-1-1988
Ta = 300.65 °K
Pa = 752.6 mm Hg

Volume Roots Orifice
Through Pressure Pressure
Roots meter Time Differential  Differential
Test (Av), (t), (AHg), (AH20),
Condition m3 min mmHg Inches-of -water

1 2.562 1 104.1 11.73
2 2.025 1 78.7 7.98
3 1.774 1 63.5 6.34
4 1.512 1 53.3 4.69
5 1.249 1 43.2 3.29
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2. Fortest condition 1:

where: AHg = 104.1 mm Hg
AV =2.562 m3
(t) =1 min
Pa = 752.6 mm Hg

Q (752.6 mm Hg - 104.1 mm Hq) .563 m3
a= ( (752.6 mm Hg) ) 1 min )
Qa = 2.208 m3/min
3. Calculate y for test condition 1:
where: AH20 = 11.73 Inches-of-water
Ta = 300.65 °K

Pa = 752.6 mm Hg

y = V(AH20xTa/Pa)

. _\[(11 ./3 inches-of-water X 300.635 “K)
Y= (752.6 mm Hg)

12
Inches-of-water x °K
mm Hg )

y= 2.165(
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4.

5.

For all the test conditions there results:

Qa, m3/min
(Qa-value)

2.208
1.813
1.624
1.405
1.177

Performing a linear regression of this data provides the slope,
intercept and correlation coefficient for the orifice; namely, m=

JAHZO x Ta/Pa

(y-value)

2.165
1.785
1.591
1.369
1.146

0.991556,b =-0.02014, and r = 0.999¢9

The correlation coefficient meets the criteria of:



7.0
Malnicnanecs

A regular maintenance schedule will allow a monitoring network to
operate for longer periods of time without system failure. Our customers may
find that adjustments in routine maintenance frequencies are necessary due to
the operational demands on their sampler(s). ASVGMW recommend however,
that these cleaning and maintenance activities intervals be observed until a
stable operating history of the sampler has been established. Table 7.1
presents a summary of recommended maintenance procedures and
frequencies.

This section presents maintenance procedures specific to a Model 1200
SSI, the sampler shelter and both VFC and MFC motors (Models GBM2000V
and GBM2000H, respectively). For information concerning the Model 321-B
inlets, please refer to Appendix E.

7.1 Model 1200 Size-Selective Inlet (SSI)

The SSI hood should be inspected every sampling period for dents or
irregularities in the inlet gap. Contact the manufacturer if dents exceeding 1/2"
are noted.

In general, AS/GMW recommends a thorough cleaning of the SSI after
15 days of sampling; which, on a 6 day schedule would correspond to 3
calender months. If the TSP can be estimated from historical data to the site, It
is recommended that the schedule shown in Table 7.1 be used.

Table 7.1 Inlet Cleaning and Maintenance Schedule

MAINTENANCE FREQUENCY

AVERAGE ESTIMATED

TSP AT SITE NUMBER OF INTERVAL, ASSUMING
STD. pg/mS SAMPLING DAYS 6-DAY SAMPLING SCHEDULE
40 30 6 months
75 15 3 months
150 10 2 months
200 ' 5 1 months

‘
|
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Procedures for cleaning and maintaining the Model 1200 inlet (Figure 7.1) are

as follows:

1. Inspect the four inlet hook-catches for proper tension. The sealing

4.

S.

8.

gasket should be slightly compressed when the inlet is closed. Adjust
as necessary by the first loosening the lock-nut on the hock-catch rod.
To shorten the catch length, turn the rod clockwise; counter-clockwise
to loosen. After adjustments are complete, re-tighten the lock-nut.

. Remove the hood (reverse assembly procedure presented in Section

3.1) and clean the nine acceleration nozzles with a small bottle brush.
Wipe all internal surfaces with a damp cloth or Kimwipe. Replace the
hood.

. Release the four inlet hook-catches located on the sides of the SSI.

Open the inlet fully; the support strut should lock on the second slot
and support the inlet. The sixteen vent tubes and the collection shim
(Figure 7.2) will be visible. Inspect the collection shim pattern. A
normal greased shim pattern is indicated by a circular pattern of
particle collection directly beneath the acceleration nozzles. An
overloaded shim can be identified by bars or stripes of deposit
between the vent tube holes.
Remove the collection shim (PN G120027) by rotating the shim clips
g0-.
Carefully lift the shim (handling by the edges only) over the vent tubes.
Use a putty knife to first remove bulk of deposited material. Wipe with
a clean cloth or Kimwipe to remove oil and place on a workbench.
(Acetone can be applied to completely clean the shim.)
Inspect all gaskets for wear and compression. Replace as necessary.
a. Carefully remove the gasket by scraping with a small,
dull knife and wiping with acetone. The RTU adhesive
must be thoroughly removed to ensure a complete seal
for the new gasket.
b. Evenly spread silicone adhesive to the surface of the
gasket and gently press on the inlet edge.
c. Wait at least 24-hours before resuming sampling to
allow the adhesive to "cure." As with all chemicals,
caution must be exercised if any organic analysis will
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Figure 7.1 Sierra - Andersen/GMW Model 1200 HVPM10 Inlet
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Figure 7.2 Sierra - Andersen/GMW Model 1200 HVPM10 Inlet
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be conducted on future samples. Contact the
manufacturer or the analysis laboratory for additional
information.

7. Remove the first stage plate by carefully lifting it above the two male
centering pins located on each side of the plate. Inspect the TM-bead
gasket for wear and replace if necessary (see Step 6) before resuming
sampling.

8. Remove the bug screen located beneath the first stage plate. All
internal surfaces should be cleaned with a damp cloth and the bug
screen inspected for contamination.

9. Reassemble the inlet by reversing steps 6-8. Caution: When
replacing the first stage plate, ensure the male pins are aligned with
the centering holes. The first stage plate should seat completely on
bead-sealing gasket, (PN 1200-21).

10. Re-grease the collection shim. On a clean surface, spray the shim with
a thick coating of Dow Silicone #316 (this grease is available from
ASI/GMW) . DO NOT SUBSTITUTE ANY OTHER SUBSTANCE
WITHOUT CONTACTING THE MANUFACTURER. Particle bounce
characteristics within the inlet may be affected by a change in viscosity.
Shake the can, and holding it upright 8 to10-in. away, apply a
"generous” amount of the silicane spray. Over-spraying will not affect
the performance of the inlet, so when in doubt, apply more spray.

11. Allow 3-5 minutes for drying; the shim should be tacky (not slippery)
and slightly cloudy when returned to the inlet.

12. Replace the collection shim in the inlet (oiled-side up) and secure with
the shim clips.

13. Close the SSI. It is important to ensure that the male guide pin
centers in the clearance hole.

7.2 High Volume Sheilter
The HVPM10 sampler shelter should be routinely inspected and

maintained as follows:
1. Power cords should be checked for crimps, cracks or exposed
junctions each sample day. Do not allow power cords or outlets to be
immersed water; if necessary raise the cords above the ground by
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taping them to the shelter legs. Interlocking plugs can be purchased
from the factory to preciude shock hazards.

2. With reference to Figure 7.3, inspect the filter screen,the filter holder
gaskets (PN 3003 and 3005) and the sealing gasket each sample
period. Remove any deposits on the filter screen and replace gaskets
as necessary.

3. The filter cartridge used to support the sample filter should be checked
each time a filter is installed. These gaskets may become warped or
cracked due to over-tightening. Replace routinely.

4. Ensure that the continuous recorder pen is still inking each time the
sampler is prepared for a sample period. Inspect the tubing to the
motor for crimps and cracks. The recorder door should seal
completely; replace the gasket as necessary.

5. The MFC (if so equipped) should cperate without failure. The probe
however, should be cleaned routinely with water followed by
isopropyl alcohol. The use of a small camel hair brush is
recommended. An electronic schematic of the MFC is presented in
Appendix B.

7.3 VFC Motor (PN GBM 2000V) Maintenance Activities:

HVPM10 motors are durable and have a long life if maintained properly,
The only routine maintenance required is : 1) inspecting and replacing the
motor's neoprene gaskets routinely and 2) replacing the motor's carbon
brushes every 300 to 400 hours of operation. The brushes have a higher rate of
wear than the brushes used in an MFC motor. It is imperative that the brushes
be replaced before the brush shunt touches the motor commutator. If this
oceurs, contact the manufacturer.

The procedure for motor gasket and brush replacement is as follows:

CAUTION: Ensure all electrical power to the HVPM10 sampler is
disconnected prior to opening the motor housing. Unplug the motor
power cord from the line voltage source.

1. Open the shelter door. Disconnect the rubber hose that connects the
motor housing pressure tap to the continuous recorder.
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11.

12.

14.

While supporting the motor housing with one hand, loosen the four (4)
1/4-20 x 5/8" hex-head screws that attach the motor to the bottom of
the VFC. Inspect the VFC flange gasket for wear. Replace if
necessary. To facilitate access tc the motor , the filter holder, VFC
and motor can be removed from sampler by lifting the assembly
through the top of the sampler base.

Remove the motor and motor housing from the sampler.

Inspect the mounting plate gasket (PN G2001) and replace as
necessary (at least twice each year).

By looking down through the filter screen, inspect the VFC for any
debris or large particles. Disassemble and clean as necessary.

Release the power cord by turning the cap of the power cord
connector (PN G2010H) counter-clockwise.

Carefully let the motor slide from the housing exposing the brushes.
Remove each brush holder clamp and release the expended brush.
Insert new brush and replace the clamps.

Assemble motor after brush replacement by returning the motor to the
housing. Do not pinch any motor wires beneath the motor mounting
ring (PN G2006).

Gently pull the power cord back out of the moter housing and secure it
with the connector cap.

Return the motor to its position beneath the VFC. Replace the four (4)
1/4-20 x 5/8"  hex-head screws and tighten cross-corners
simultaneously to ensure an even seal.

For proper motor performance and maximum brush life expectancy,it
is necessary to seat or "break-in" the brushes. Apply approximately
50% voltage to the motor for at least thirty minutes. A brush miser
(PN GS00) can be used or simply connect two motors of similar
rating in series.

Caution: Direct application of full voltage after changing
brush will cause arcing, commutator pitting, and
reduce overall life.

15. A leak test is recommended after brush changes, refer to Section 4.0.



7.4 MFC Motor (PN GBM 2000H) Maintenance Activities:

HVPM10 motors are durable and have a long life if maintained properly.
The only routine maintenance required is : 1) inspecting and replacing the
motor's necprene gaskets routinely and 2) replacing the motor's carbon
brushes every 400 to 500 hours of operation. It is imperative that the brushes
be replaced before the brush shunt touches the motor commutator. |If this

occurs, contact the manufacturer.
The procedure for motor gasket and brush replacement is as follows:

CAUTION: Ensure all electrical power to the HVPM10 sampler is
disconnected prior to opening the motor housing. Unplug the motor
power cord from the line voitage source.

1. Open the shelter door and disconnect the rubber pressure hose that

connects the motor to the continuous recorder.

2. Using both hands, clasp the motor mounting ring and turn counter-

clockwise to locsen the ring.

3. Remove the motor and motor housing from the sampler.

4. Inspect the motor housing gaskets and replace as necessary (at least

twice a year).

5. Remove the mounting plate motor cover (PN G2002) by removing the

four (4) 1/4 20 x 3/8" round-head bolts. This will expose the motor.

6. Release the power cord by turning the cap of the power cord

connector (PN G2010H) counter-clockwise.

7. Carefully let the motor slide from the housing exposing brushes.

Remove each brush holder clamp and release the expended brush.

Insert a new brush and replace the clamps.

10. Assemble motor after brush replacement by returning the motor to the
housing. Do not to pinch any motor wires beneath the motor mounting
ring (PN G2006).

11. Replace the mounting plate motor cover and bolts.

12. Gently pull the power cord back out of sampler housing and secure it
with the connector cap. :

13. Return the motor to its mounting ring beneath the filter holder. Itisa
common error to cross thread the ring or to forget the gasket. Ensure

© ®
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there is a proper seal and all wires are free from rotating motor parts
and the motor frame.

14. For proper motor performance and maximum brush life expectancy, it
is necessary to seat or "break-in" the brushes. Apply approximately
50% voltage to the motor for at least thirty minutes. A brush miser
(PN GS00) can be used or simply connect two motors of similar
rating in series.

Caution: Direct application of full voltage after changing
brush will cause arcing, commutator pitting, and
reduce overall life.

15. A leak test is recommended after brush changes, refer to Section 4.0.
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REPLACEMENT PARTS
ASI/GMW HVPM10 SAMPLERS

Model 1200 SSI
(numbers refer to parts indicated in Figure 7.1) _
item Part Number

1. Upper Tub Housing G12001
2. Lower Tub Housing G12002
3. First Stage Plate G12003
4. Acceleration Nozzle G12004
5. Acceleration Nozzle Plate SSI-108
6. Shelter G12006
7. Shelter Draw-Catch G12007
8. BP-sealing Gasket (16 x 167) G12008
9. FH-sealing Gasket (8 x 107) G12009
10. Vent Tube G12005
11. Brass Bolt Assembly G120011
12. Shelter Hinge Bracket G120012
13. Shelter Shoulder Bolt G120013
14. Inlet Base Plate G120014
15. Inlet Base Plate Hinge Bracket G120015
16. Inlet Base Plate Strike G120016
17. Support Strut G120018
18. Inlet Base Plate Shoulder Bolt G120019
19. Bug Screen With Edging G120020
20. TM-bead Gasket G120021
21. Inlet Hook-Catch Gt120022
22. Inlet Hook G120024
23. Lower Tub Hinge G120025
24. Upper Tub Hinge G120026
25. Collection Shim Plate G120027
26. Collection Shim Clips G120028
27. Filter Holder Support Frame G120029
28. Collection Shim Kit G120030
29. Nozzle Plate Gasket SSI-20
30. Hoced SSI-106
31. Nozzle Modification Kit (.2um) G120034
32. Shim and Nozzle Mcdification Kit G120035

Dow Silicone 316 Grease

G10536 or SE290G
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~Model G3000 Filter Cartridge

| item Part Number |

Filter Cartridge Complete G3000 .
Aluminum Cover G3001
Aluminum Filter Frame GFH2017
Rubber Filter Gasket GFH2018
Aluminum Frame with Stainless Steel Screen G3004

Rubber Frame Gasket GFH2018
Brass Thumb Nut (2 per set) G3006

REPLACEMENT PARTS
ASI/GMW HVPM10 SAMPLERS

Model GFH2100 Filter Steel Filter Holder

[ Item Part Number |
Aluminum Filter Holder Complete GFH2100
Aluminum Hold Down Filter Frame GFH2017
Rubber Filter Gasket GFH2018

Model GBMZGOOV Motor Assembly for VFC units

t item Part Number |
Motor Assembly Complete (does not include filter holder) GBM2000V
Mounting Plate Gasket G2001
Male Adapter G2002

. Top Motor Gasket G2003
110 volt VFC Motor (Note: Different then MFC motor) G115923
Carbon Motor Brushes, motors purchased GB1

after 1/78 (set of 2)

Motor Armature with Bearings G215276
Motor Cushion Gasket G2005
Motor Mounting Metal Ring G2006
Motor Housing G2007H
Power Cord Retainer G2010H
Male Power Cord G2011
Motor Pressure Tap G2015
Pressure Recorder Tubing G2016



Model GBM2000H Motor Assemblyfor MFC units

{ item Part Number
Motor Assembly Complete (does not include filter holder) GBM2000H
Mounting Plate Gasket G2001
Male Adapter G2002
Top Motor Gasket G2003
110 voit MFC Motor (Note: different than VFC motor.) G115750
Carbon Motor Brushes, motors purchased GB1

after 1/78 (set of 2)
Carbon Motor Brushes, motors purchased GB3
before 1/78 (set of 2)
Motor Armature with Bearings G215276
Motor Cushion Gasket G2005
Motor Mounting Metal Ring G2006
Motor Housing G2007H
Power Cord Retainer G2010H
Male Power Cord G2011
Motor Pressure Tap G2015
Pressure Recorder Tubing G2016

REPLACEMENT PARTS
ASI/GMW HVPM10 SAMPLERS

Model G105 Continuous Recorder (Dickson)

[ item ~ Part Number
Continuous Recorder (complete assembly) G105
Circular Charts (Box of 100) G106
Ink Pen Cartridge (Red) G127
Recorder Chart Motor (115 volts, 60Hz) G108
Door Gasket G113
Tube Hose-Barb Fitting G115
Back Gasket G123
Pen Arm Lifter G124
Cartridge Pen Arm G126

Cartridge Pen Point G127
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Appendix |—Referenca Method for the
Determination of Particulate Matter as
PMio in the Atmosphere

1.0 Applicability.

1.1 This method provides for the
meassurement of the mass concentraton of
particulate matter with an aerodynamic
diameter less than or equal to a nominal 10
micrometers (PMiq) in ambient air overs 24-
hour period for purposes of determining
!nminnmt and maintenanca of the primary
and secondary national ambient air quality
1§ 80.8 of this chapter. The measurement

.process is nondestructive. and the PMie
sample can be subjected to subsequent
physical or chemical anaiyses. Quality
assurance procedures and guidance are
provided in Part 58, Appendices A and B, of
thig chapter and in References 1 and 2.

20 Principle.

2.1 An zir sampler draws ambient air ata
constant flow rate into a specially shaped
inlet where the suspended particulate matter
is inertially separated into one or more size
fractions within the PM,, size range. Each
size fraction in the PM,, size range is then
collected on s separate filter over the -
specified sampling period. The particle size
discrimination characteristics (sampling
effectiveness and 50 percent cutpoint) of the
sampler inlet are prescribed as periormance
specifications in Part 53 of this chapter.

22 Each filter {s weighed (after moisture
equilibration) before and after use to
determine the net weight (mass) gain due to
collected PMie. The total volume of air
sampled. corrected to EPA reference
conditions (25" C. 101.3 kPa), is determined
from the measured flow rate and the
sampling time. The mass conceatration of
PMie in the ambient air is computed as the
total mass of collected particies in the PMe
size range divided by the volume of alr
sampied. and is expressed in micograms per
standard cubic meter (j28/std m3). For PMuse
samples collected at temperatures and .
pressures significantly different from EPA

'standards for particulate matter specified in

referenca conditions. these corrected
concentrations sometimes differ substantially
from actual concentrations (in micrograms
per actual cubic meter), partcularly st high

elevations. Although not required. the actual -

PM,e concentration can be calculated from
the corrected concentration. using the
average ambient temperature and barometric
pressure during the sampiing period.

23 A method based on this principle will
be considered a reference method only if (a)
the associated sampler meets the
requirements specified in this appendix and
the requirements in Part 53 of this chapter,
and (b) the method has been designated as a
reference method in accordance with Part 53
of this chapter.

30 Range.

31 The lower limit of the mass
concentration range is determined by the
repeatability of filter tare werghts, assuming
the nominal sir sample volume for the
sampler. For sampiers baving an automatc
flter-changing mechanisxm, there may be no
upper limit. For samplers that do not have an
automatic filt ing mechanism, the

" upper limit is determined by the filter mass

loading beyond which the sampler po langer
maintains the operating Sow rate within
specified limits due to increased pressure
crop ecyoss the loaded fiter. This upper lirnit
cannot be specified precisely because it is a
complex function af the ambient particie size
distribution and type. humidity, filter type,
and perhaps other factors. Nevertheless, all
samplers should be capable of measuring 24~
hour PMhe mass concantrations of at least 300
pg/std m3® while maintaining the operating
flow rats within the specified limits.

431 ‘The precision of PMie samplers must
be 5 ug/m3 for PMie concentrations below 80
pg/m3 and 7 percent for Pivhe concentrations
above 80 pg/m3, as required by Part 53 of this
chapter, which prescribes a test
that determines tha veriation in the PMie
concentration measurements of identical
samplers under typical sampling conditions.
Continual assessment of precision via
collocated samplers is required by Part 58 of
this chapter for PM:e samplers used in certain
monitoring netwarks. ..

5.0 Accuracy.

5.1 Because the size of the particles
making up ambient paruculats matter varies
over a wide range and tha conceatration of
particles varies with particle size. it is
difficult to define the absolute sccuracy of
PMe samplers. Part 53 of this chapter
provides a specification for the sampling
effectiveness of PMie samplers. This
specification requires that the expected mass
concentration caiculated for a candidate
PMie sampler, when sampiing & specified
particle size distribution. be within =10
percent of that calculated for an ideal
sampler whose sampling effectiveness is
explicitly specified. Also. the particle size for
50 percent sampling eifectivensss is required
to be 102=0.5 micxometers. Other
specifications related to accuracy apply to
flow measarement and calibration. filter
media, analytical (weighing) procedures, and
artifact. The flow rate accuracy of PMie
samplers used In certain monitoring networks
{s required by Part 58 of this chapter.to be

., .assessed periodically via flow rate andits.

80 Poteayal Sources of Error.

8.1 Volatile Particles. Volatile particles
collected on filters are often lost during
shipment and/or storage of the filters pnior to
the post-sampling weighing 3. Although
shipment or storage of loaded filters is
sometimes unavoidable. filters should be
reweighed as soon as practical to minimize
these losses.

82 Artifacts. Positive errors in PMie
concentration measurements may resuit from
retention of gaseous species on filters * %
Such errors include the retention of sulfar
dioxide and nitric acid. Retention of sulfur
dioxide on filters, followed by oxidation to
sulfate. is ceferred to as artifact sulfats
formstion. a phenomenon which increases
with increasing filter alkalinity 4. Little ar no
artifact sulfate formation should occar using
filters that meet the alkalinity specification in
section 724 Artifact nitrats formatics. -
resulting primarily fram retsation of nitric
acid, occurs to varying degrees on many filter
types. including giass fiber, celiulose ester,
and many quarex fiber filters & =8 8 9 [ o8
of true atmospheric particniate nitrate during
or fallowing sampling may also occur.due to
dissociation or chemical reaction. This
phenomenon has been observed on Teflon®
filters  and inferred for quartz fiber
filters ** 13, The magnitude of nitrate artifact
errors in PMws mass cancentration
messarements will vary with Jocation aod
ambient temperature: however, for most
sampling locations, these ecrors ere expectsd
to.be small.

83 Homidity. The eifects of ambient

* . humidity on the sample ars unavoidable. The

filter equilibration procedure in section 8.0 is

" designed to minimize the effects of moisture

on the flter medium.

8.4 Filter Handling Carsful bandling of
filters between presampling and .
postsampling weighings is necessary to avaid
errors dus to damaged flters or loss of
collected particles from ths fillers. Uss of a
filter cartridge or cassette may reducs the
magnitude of these errors. Filters must also
meet the integrity specification in section
723

&S Flow Rate Variation. Variations in the
sampler's operating flow rats may alter the
particle size disciminancs characteristics of*
the sampler inlet. Tha magnitude of this error
will depend on the sensitivity of the inlet to
variatioas in flow rate and on the particle
distribution in the atmosphere during the
sampling period. The use of a flow contol
device (section 7.1.3) Is required to minimize
this ecror.

88 Air Volume Determinaction. Esrors in
the air yolume determination may result from
errors in the flow rste and/or sampling time
measurements. The flow cantrol devica
serves to minimize errors in the flow rate
determination. and an elapsed ime meter
(section 7.1.5) Is required to minimize the
error in the sampling time measurement.

7.0 Apperotus.

7.1 PMe Sampler.

7.1.1 The sampler shall be designed to:

a. Draw the gir sample into the sampler
inlet and through the particie collection Giter’
at & uniform face velogty. -
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b. Hold and seal the filter in a horizontal
position so that sample air is drawn
downward through the filter.

< Allow the filter to be installed and
remaved conveniently.

d Protect the filter and sampler from
precipitation and prevent insects and other
debris from being sampied.

e. Minimize air leaks that would cause
error in the measurement of the air volume
passing through the filter.

£ Discharge exhaust air at & sufficient
_ distanee from the sampler inlet to minimize
the sampling of exhaust air.

g Minimize the collection of dust from the
supporting surface.

712 The sampler shall have a sample air
inlet system that, when operated within a
specified flow rats range, provides particls
size discrimination characteristics meeting all
of the applicable performance specifications
prescribed in Part 53 of this chapter. The
sampler inlet shall show no significant wind
direction dependence. The latter requirement
can generally be satisfied by an inlet shape
tha_t is circularly symmetrical about a vertical
axis.

713 The sampler shall have a flow
control device capable of maintalning the
sampler's operating flow rats within the flow

rate limits specified for the sampler inlet over’

normal variations in line voltage and filter
pressure drop. .

7.14 The sampler shall provide a means
1o measure the total flow rate during the
sampling period. A continuous flow recorder
is recommended but not required. The flow
messurement device shall be accurate to =2
percent. tom

745 A timing/control device capable of
starting and stopping the sampler shail be
used to obtain a sample collection pericd of
24 %1 hr (1.440 =80 min). An elapsed time
meter, accurate to within =15 minutes. shall
be used to measure sampling time. This meter
Is optional for samplers with continuous {low
recorders if the sampling time measurement
obtained by means of the recorder meets the
=15 minute accuracy specification.

7.1.8 The sampier shall have an
associated operation or instruction manual as
required by Part 53 of this chapter which
includes detailed instructions on the
calibration. operation. and maintenance of
the sampler.

72 Filters. .

721 Filter Medium. No commercially
available filter medium is ideal in all respects
for all samplers. The user’s goals in sampling
determine the relative importiance of various
filter characteristics (e.g. cost. ease of
bandling. physical and chemical
characteristics. etc.) and. consequently.
determine the choice among scceptable
filters. Furthermore. certain types of filters
may not be suitabie for use with some
samplers. particularly under heavy loading
conditions (high mass concentrations).
because of high or rapid increase in the fiiter
flow resistance that would exceed the
capability of the sampler's flow control
device. However. samplers equipped with
automatic filter-changing mechanisms may
allow use of these types of flters. The
specifications given below are minimum
requirements to ensure acceptability of the

v

filter medium for measurement of PMis mass
concentrations. Other filter evaiuation
criteria shauld be considered to meet
individual sampling and analysis objectives.

722 Collection Efficiency. >99 percent.
as measured by the DOP test (ASTM-2988)
with 0.3 pm particles at the sampler’s
operating face velocity.

723 Integrity. =5 pg/m?3 (assuming
sampler's nominal 2¢-hour air sample
volume). Integrity is measured as the PMie
concentration equivalent.corresponding to
the average difference between the initial
and the final weights of a random sample of
test filters that are weighed and handled
under actual or simulated sampling
conditions. but have no air sample passed
through them (i.e.. fiter bianks). As a
minimum. the test procedure must include
{nitia) equilibration and weighing. installation
on an inoperative sampler, removal from the
sampler. and final equilibration and

weighing.
.. 7.24 . Alkalinity. <25 microequivalents/

gram of filter, as measured by the procedure
given in Reference 13 following at least two
menths storage in a clean environment (free
from contamination by acidic gases) at room
temperature and humidity.

73 -Flow Rate Transfer Standard. The

- -flow rate transfer standard must be suitable

for the samplec's operating flow rate and
must be calibrated against s primary flow or
volume standard that is traceable to the
National Bureau of Standards (NBS). The
flow rate transfer standard must be capable
of measuring the sampler’s operating fow
rate with an accuracy of =2 percent.

74 Filter Conditioning Environment.

741 - Temperature range: 15° to 30° C.

742 Temperature controk =3° C.

743 Humidity range: 20% to 45% RHL

. 7.44 Humidity control: ==5% RHL

‘75 Anaiytical Balance. The analytical
balance must be suitable for weighing the
type and sizs of filters required by the
sampler. The range and sensitivity required
will depend on the filter tare weights and
mass loadings. Typically. an analytical
balance with a sensitivity of 0.1 mg is
required for high volume samplers (flow rates
>0.5 m3/min). Lower volume sampiers (flow
rates <0.5 m3/min) will require a more
seasitive balance.

80 Calibration.

81 Generol Requirements.

211 Calibration of the sampler’s flow
measurement device is required to establish
traceability of subsequent flow
measurements to s primary standard. A flow
rate transfer standard calibrated against a
primary flow or volume standard shall be
used to calibrate or verify the accuracy of the
sampler's flow measurement device.

812 Particle size discrimination by
inertial separation requires that specific air
velocities be maintained in the sampler’s air
inlet system. Therelore. the flow rate through
the sampler’s inlet must be maintained
throughout the sampling penod within the
design flow rate range specified by the
manufacturer. Design flow rates are specified
as actual volumetnc flow rates, measured at
existing conditions of temperature and
pressure (Q.). In contrast. mass
concentrations of PMye are computed using

flow rates corrected to EPA relerence
conditions of temperature and pressure

8.2 Flow Rate Calibrotion Procedus

8.21- PMs samplers empioy us
of flow control and flow measw. .t
devices. The specific procedure used fc
rate calibration or verification will var
depending on the type of flow controlle
flow indicator employed. Calibration ir
of actual volumetric flow rates (Q.) Is
generally recommended. but other mes
of flow rate (e.g~ Q,.o) may be used prc
the requirements of section &.1 are met.
geaeral procedure given bere is based ¢
actual volumetric flow units (Q,) and s
to illustrate the steps involved in the
calibration of a PMus sampler. Consuit
sampler manufacturer’s instruction ma:
and Reference 2 [or specific guidance o
calibration. Reference 14 provides add:
information on the use of the commoni'
measures of flow rate and their
interrelationships.

822 Calibrate the flow rate transfe
standard against a primary flow or vol
standard tracesble to NBS. Establish a
calibration relationship (e-g.. an equati:
family of curves) such that traceability
primary standard is accurate to within
percent over the expected range of amu
conditions (i.e.. temperatures and prese
under which the transfer standard will
used. Recalibrate the transfer standarc
periodically. : N N

823 Following the sampler -

manufacturer’s instruction manual, rerr
- the sampler inlet and connect tha flow

transfer standard to the sampler =uch t
transfer standard accurately res
samples's Dow rate. Make sure .-~~g a1
leaks between the transfer standard ar
sampler. ) :

824 Choose a minimum of three flc
rates (actual m?/min), spaced over the
acceptable low rate range specified [o
inlat (see 7.1.2) that can be obtained by
suitable adjustment of the sampler flov
In sccordance with the sampler
manufacturer's instruction manual. obt
verify the calibration relationship betw
the flow rate (actual m3/min) as indica
the transfer standard and the sampler’:
indicator response. Record the ambien:
temperature and barometric pressure.
Temperature and pressure corrections
subsequent flow indicator readings ma
required for certain types of flow
measurement devices. When such corm
are pecessary. correction on an individ
daily basis is preferable. However. sea
average temperature and average baro:
pressure for the sampling site may be
incorporated Into the sampler calibratic
avoid daily corrections. Consult the sa:
manufacturer's instruction manual and
Reference 2 for additional guidance.

a2s Following calibration. verify
sampler is operating at its design flow
{actual m3/min) with a clean filter in p

828 Replace the sampler inlet.

9.0 Procedure.

91 The sampler shall be operated i
accordance with the specific guidance
provided in the sampler manuf er':
instaction manual and in Refe. 22
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general procedure given hers assumes that
the sampier's {low rate calibration is based
on flow rates at ambient conditions (Q.) and
serves to illustrate the steps involved in the
operation of a PM,e sampler.

92 Inspect each filter for pinboles.
particles. and other imperiecuons. Establish a

" filter information record and assign an

{dentification number to each [ilter.

9.3 Equilibrate each filter in the .
conditioning environment {see 7.4) for at least -
24 hours.

8.4 Following equilibration, weigh each
filter and record the presampling weight with
the filter identification aumber.

23 Install a preweighed filter in the
sampler following the mstuctions provided
in the sampler manufacturer’s insguctional
marmual.

9.8 Tumn on the sampler and allow it to
establish nm-temperanre conditions. Record
the flow indicator reading and. if needed. the
ambient temper=ture and barometric
pressure. Determine the sampler fow rate
(actuzl m3/min) in accordance with the
instroctions provided in the sampier
manufacturer's mstrection mranual. NOTE—
No onsite temperature or pressure
messurements are necessary if the sampler’s
flow indicator does not require temperature
or pressure corrections or if seasonal average
temperature and average barometric pressure
for the sampling site are mcorporated into the
sampler calibration (see step 8.2.4). If
individual or daily temperature and pressure
corrections are required, ambiemnt
temperature and barometric pressure can be
obtained by on-site meamurements or from a
nearby weather station. Barometric pressure

, readings obtained from sirports must be
' station pressare. not corrected to sea level,

and may need to be corrected for differences
in elevation between the sampling site and
the sirport. ’

9.7 If the flow rate is outside the
acceptable range specified by the
manufacturer, check for leaks, and if
pecessary. adjust the flow rate to the
specified setpoint. Stop the sampler.

8.8 Set the timer to start and stop the
sampler at appropriate times. Set the elapsed
time meter to zero or record the inudal meter
reading.

9.9 Recard the sampie infarmation (site
location or identification pumber, sample
date. filter identification sumber. and
sampler model and serial sumber).

9.10 Sample for 2422 hours.

9.11 Determine and record the average
flow rate (Q.} in actual m3/min for the
sampling period in accordance with the
instuctions provided in the sampler
manufacturer's instruction manual Record
the elapsed time meter final reading and. if
needed. tbe average ambient temperature and
barometric pressure {oc the sampling period
(see note following step 9.6).

912 Carefully remove the filter from the
sampler. following the sampler
manufacturer's instruction manual Touch
only the auter edges of the filter. .

9.13 Place the fiiter in a protective holder
or container (e.g.. petri dish. glasune
envelope. or manila folder)

9.14 Record aay factors such as
metearological conditions. consgucticn

activity. fires or dust storma. etc., that might
be pertunent to ths messumment on the flter
Information record.

815 Transport the exposed sample filter
to the filter conditicning envuonment as soon
as possible for equilibration and subsequent
wei 3
9.16 Equilibrate the exposed filter in the
conditioning environment for at lsast 24
hours under the same temperature and
humidity conditions used for presampling
filter squilibration (sae 83).

917 knmediately efter equilibration.
reweigh the filter and recard tha

. postsampling weight with the Elter

jdentification oumber.

108 Sampier Maintesance.

101 Tha PMis sampler shall be
maintained {r strict accordance with the
maintenance procedures specified in the
sampler manufacturer’s instruction

110 Coaleulotions.

111 Calculate the average {low rats over
the sampling period corrected to EPA

- pefarence conditicos as Qu, When the

sampler's flow indicatar is calibrated in

actual volumetric units (Q.), Q. is calculated

as:

in’QAx (P-/T-)IT-JP-J

where . . .

Qua=average flow rate at EPA reference
conditions. std m?/minc

Q,=average flow mte at ambient conditions,
m?/min;

P..=average barometric pressare during the -
sampling period er average barometric

. .. .pressure for the sarpling site. kPa (or

mm Hgk
T,.=average ambient temperatare during the
sampiing period or seesonal sverage
ambient temperature for the sampling
site, Ko
Toe=standard temperature, defined as 290 K&
P.o=standard pressure, defined a3 1013 kPa
{or 760 mm Hg).
112 Calculate the total volume of air
sampled as: ‘
Via=Qaa X1
where .
Vg=total air sampled in standard volume
units, std m3;
t=sampling time, min.
11.3 Calculate the PMse concentration as:
PMioas (W— W) X10¢/ Ve
whers .
PMue = mass concentration of PMie. kg/std

m¥%
collecting PMo particles. &
10® = conversion of g to pg.
Note.—if more than one size fraction in the
PMe size range is collected by the sampler.

" the sum of the net weight gain by each

coliection filter {T{We—W,)] fs used to
calculate the PMie mass coocentration.
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ELECTRONIC MASS FLOW CONTROLLER
(MFC)

1. riotion

An electronic MFC adjust the sampler's motor speed and thus maintains
a constant mass flow rate regardless of fluctuating ambient conditions
(temperature and barometric pressure) and filter loadings. All AS/GMW MFC
models are designed to control HYPM10 motors with power ratings up to 3/4hp
(ASI/GMW motors are rated at 0.6hp) and are available at both 50 and 60Hz,
115 VAC. All models have an adjustable flow range of 0.4 std. m3/min to 1.7 std.
m3/min with an accuracy of #0.03 std. m3/min when operated in the
temperature range of 0°C to 45°C.

An ASI/GMW MFC utilizes a set-screw potentiometer (pot) to adjust the
sampler's flow rate. The pot is located (dependent upon the model) either: 1)
on the front panel of the MFC, 2) on the printed circuit card (before 1882) tehind
the front panel or 3) on the front door of the MFC (USEPA units). This pot is
adjusted after the sampler's calibration (refer to Section 4.0 of the Operator's
Manual) to set the sampler at its seasonally adjusted set point flow rate (SFR).

Elapsad time indicators (ETI) are included with all ASI/GMW MFC
systems. ETls are mechanical devices that are activated only when the
sampler is energized. Both resettable and non-resettable ET! are available;
the purchaser should evaluate the options available and chose the model most
useful in their monitoring network. The ETI's mechanical digital totalizer is read
in either units of XXXX.X hours or XXXX.X minutes.

ASUGMW offer a variety of MFC systems to our customers. The following
is a brief description of the MFCs and combination MFC/timers provided with

ASI/GMW HVPM10 samplers (Figure B-1).
1. Model SA350/G310
This electronic MFC is sold as a single unit and is encased in a
steel all-weather enclosure. In HVPM10 samplers, GMW-IP-801
AND GMW-IP-10-8000, it is electronically wired to activate when
the master timer energizes the motor.
2. Model SA352/G312



- Model 310, 350

- Model 312, 352

- Model 313, 353

Electronic Flow Controllers



This is an MFC that has been mated with a Model 302 electronic
digital timer/programmer. These two units are packaged in a
single steel all-weather enclosure and are supplied in HVPM10
systems SAUV-10-H and GMW-IP-10. :
3. Model SA353/G313

This is an MFC that has been mated with a with Model 70
mechanical 7-day master timer. These two units are packaged
together in the enclosure that houses the Model 70 timer. A Model
76 master timer may be substituted for the Model 70 master timer
at the user's option. The Model SA353 and G313 are supplied in
HVPM10 systems SAUV-11H and GMW-IP-10-70.

Note: All MFC systems must have a minimum of SOVAC to operate correctly. It
is recommended that each sampler equipped with a MFC have a separate
circuit to preclude low-voltage failure. Due to amperage fluctuations, the use of
portable generators for power supplies is strongly discouraged.

The f ration
The electronic MFC is designed to control the sampler's mass flow rate

over the range of 0.4 to 1.7 std. m3/min. Since mass flow rates are always
expressed in terms of standard conditions, and an HVPM10 sampler must be
operated in terms of actual conditions, ASI/GMW calibration procedures use the
MFC as a device to set the sampler's operational flow rate to a "centered” (in
respect to the réquired design flow rate) seasonally adjusted flow rate. For
further information, please refer to Section 4.0, "Calibration Procedures.”

Simply stated, the MFC contrals the sampler's flow rate by increasing or
decreasing the motor speed by adjusting the input voltage to the motor. The
MFC ability to operate correctly, is therefore dependent upon line voltage and to
a lesser extent, the motor's pcwer rating. A separate power circuit for each
MFC sampler is recommended and a minimum of SOVAC is required.

Each MFC consists of two basic components; 1) a temperature
differential sensor and a feedback control circuit that varies the voltage input
into the motor. The temperature differential sensor is a short (4-in) metal-
covered glass probe that is inserted into the throat of the sampler's filter holder.
(Note: At one time, ASI/GMW also manufactured a long-probe model MFC that
was compatible with HYPM10 samplers equipped with plastic filter holders.

tw



These long probe MFC and plastic filter holders are no longer in production,
please contact the factory for additional information.)

The temperature differential probe consists of a gas temperature sensor
and constant temperature hot-wire anemometer. Gas passing the temperature
sensor (the open area on the probe) has a cooling effect that is proportional to
the pressure, temperature, and velocity of the gas. The anemometer, a heated,
metal covered tungsten wire, provides a reference temperature. The ratio of
temperature change between the temperature sensor and the anemometer
determines the voltage input into the sampler's motor.

The probe and related electronic circuitry produce an output signal that is
proportional to the mass of the gas flowing past the probe. The feedback
control circuit contains the electronics necessary to vary the input voltage to the
motor so as to maintain a constant, mass flow rate.



Flow Range:

Accuracy:

Sensor:

Motor Type:

Ins:aila:ion:

Construction:

Dimensions:

Power:

Shpg. Wt:

SPECIFICATIONS

15-60 SCFM, adjustable.

Better than + 1 SCFM over
-20%¢ to 55°C temperature

range.

Rugged metal-covered type
with temperature compensation.

Compatible with series wound

or.universal or split-capacitor

type.

Electronics enclosure mounted
on Hi-Vol shelter, semsor

inserted into 17/64" dia.

- hole in filter holder.

All solid-state electromnics

in a weatherproof enclosure.

Electronics: 6.25" x 9.0" x 3.75"
WLD; Metal-covered sensor: 0.25"
dia. x 3.0" L.

115 VvAC, 50/60 Hz, 10 amp. max.
(200/230 VAC available).

8 lbs.

Meets all EPA Specifications:
Federal Register, Vol 47, No.
December 6, 1982



" MAINTENANCE

The Model 310 requires little maintenance in most cases
If the probe sensor gets contaminated by dust accumulation (e.g. if the
8" x 10" filter breaks and-allows.dust to be .pulled across the sensor) ,
it should be cleaned by brushing with a solvent such as acetone OT methanol.
Andersen recommends keeping the probe sheathed in its protective cover if

it is removed from the throat of the Hi-Vol.

1f the probe or electronics enclosure are damaged, call the

factory:

ANDERSEN SAMPLERS, INC.
4215-C WENDELL DRIVE
ATLANTA, GEORGIA 30336

TOLL FREE (800) 241-6898
(404) 691-1910



TROUBLE SHOQTIG

B-7

Symptom
1. Is 310 running too high or low?

Correction

a) Is the probe properly lined up?
b) Are the paper and probe clean?
c) Is there a leak upstream? (too low) if none then the uait
probally needs recalibration.
Symptom
2. Doe§ it oscillate?

Correction

a) Make sure f£ilter paper is in place! (If there is no filter pape
the system ascillates because the time constant of electronics

is slower than the change in mass flow rate)

Symptom
3. Can't get full mass flow rate?

Correction

a) Check Hi-Vol motor first by bypassing -310.
. b)Y Install.b:ushes,

c) Change paper and Hi-Vol motor.
Symptom ’ ‘
4. Hi-Vol running £full blast?

Correctian

a) Either the diac or triac is bad. (See instruction manual for
location) IEf the triac is bad your unit will run full force
with the diac out of the system. (replace)

b) If not then diac is bad.

SympoTom N

S. Unit does not ccme on at all.

Correctiaon

a) Check ta see if the transformer primary or secondary leads
have broken locose. If so regolder or replace transformer.
Calibration procedures are outlined in the instruction man-
ual. CAUTION DO NOT REMQVE PROBé-WITH POWER APPLIED OR
Y0U WILL DESTROY IT. (The circuit sees -infinate resistance
and turns the Op Amp all the way on and with no current
limit it burns up one of the sensors. _?aygclose attention
to proper wiring as improper wiring of probe alsa can destroy

one of the sensars. See instruction manual before attempting



Trouble Shooting

component replacement on the circuit board. Check with the
factory for proper procedures. .

Symptom
6. Flow probe dirty?
Correction
a) Disconnect all power plugs from the unit.

b) Remove flow probe.
¢) Cléan with water using camels hair brush.
d) Clean again in .alcohol.
e) Re-install in gi-fol being certain not to re-connect
power éoids until operation is complete.
" NOTE:
when‘returninq the 310 to the factory. .
a) Wrap the probe in a p:béective covering being certain it

‘cannot he damaged. in transit. 1Ia all cases the probe must

be returned with the Ho@el 310 as.bbth are balanced and

‘calibrated together.

ik
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ITEM

Bl
. B2
B3
Cl
c2
c3
C4
.C5
Dl
D2
D3
‘D4
-D5
‘Pl

R2

R4
RS
R6
R7
R8
R9
‘~R10

R1l -

R12
TR13

' M
’N3001

O-SY.lt
Spen Pots

Mode/ 370, 3/08 and 3/0A4

COMPONENT PARTS LIST

DESCRIPTION

PRINTED CIRCUIT BOARD

TERMINAL STRIP 6 (1-6)
TERMINAL STRIP 6 (7-12)
CAPACITOR .022 MFD

CAPACITOR 220 MFD @ 35V
CAPACITOR 100 MFD @ 10V
CAPACITOR 3300 MFD @ 25V
CAPACITOR .47 MFD @ 200 V

EROXY BRIDGE RECTIFER VEO8 SfJIOS

( le\..c!

** FOR 310R

% % *

REMOTE FLOW ADJ.

w . k Suu-r(f

_QUANITY

HHEHHHHHVHHHHHHHPHHHAQHH

DIODE ALY
DIODE ZENER 1N823
DIODE ZENER 1N5242
DIODE ZENER 1N5242
PHOTO RESISTOR vTLT4I0
RESISTOR 5 WATT 30.1 ohms
RESISTOR RN60D
RESISTOR RN60D factory selected
RESISTOR RN60D
RESISTOR RN60D:
RESISTOR RN60D 9.09K ohms
RESISTOR RN60D 20K ohms
RESISTOR VARIABLE 2K ohms
RESISTOR CARBON 270 ohms
RESISTOR CARBON 820 ohms
RESISTOR RN60D factory selected 7K Y wik sy, 1*
RESISTOR RN60D 10K ohms
RESISTOR RN60D 9.09K ohms l*
RESISTOR RN60D 9.09K ohms 1*
RESISTOR RN60D factory selected 2z#7K fHuwdlIf ix
RESISTOR CARBON 36K ohms (75K ohms in

. 220 VAC version) 1*
RESISTOR VARIABLE, 25T, 2K ohms (See) 1*
RESISTOR VARIABLE, 25T,~2K ohms (2er® 1*
RESISTOR CARBON 270 ohms 10% - 1l
RESISTOR VAFIABLE, 25T, 2K ohms 1
RESISTOR VARIABLE 10T, 2K ohms PANEL MOUNT 1*x**
TRANSFORMER, TRIAD F-40X, or Equiv. 1
OPERATIONAL AMPLIFIER, 741HC 1l
OPERATIONAL AMPLIFIER, 741lHC 1l
TRANSISTOR, MJE 520 1
OPERATIONAL AMPLIFIER, 741HC 1=*
OPERATIONAL AMPLIFIER, 741HC 1*
TRIAC 8 AMP ISOLATED TAE SC l42D 1
TRIGGER DIAC 1N5761 1
HEAT SINK 1
METER READOUT, 310R 1**
FLOW PROBE ASSEMBLY 1
ENCLOSURE 1°

* FOR 310B



COMPONENT PARTS LIST

TERMINAL STRIP NOMENCLATURE:

DESCRIPTION

NQ.
1l
2
3
4
3
6
7 AC
8 AC
9. AC
ac

AC
AC

el
LNl =

+ OUTPUT FOR 0-5 VDC SIGNAL .

- QUTPUT FOR 0-5 VDC SIGNAL (GROUND)
TRANSDUCER OUTPUT

RED LEAD TO PROBE

BLACX LEAD TO PROBE

SILVER LEAD TO PROBE (GROUND)

OUTPUT, TO HI-VOL MOTOR
COMMON (GROUND)

OUTPUT, TO HI-VOL MOTOR
LINE VOLTAGE

GROUND

LINE VOLTAGE
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SERIES 350 FLOW CONTROLLER 5.

PARTS LIST
_ REFERENCE
‘Al _° NUMBER DESCRIPTION DESIGNATION
350-001 Probe, 20ohm/l60chm R1, R2
350-002 Resistor, 30.1 ohms, 3W, 1% R3
50-003 = Resistor(pair), Factory Selected R4
-350-004 Resistor (pair), Factory Selected RS
350-005 * Resistor, 80-100K, %W 1% selected R9
. 30-006 Resistor, 200K, %W, 1% R26
. 30-007 Resistor, 8.2X, %W, 5% rR6,7,13,17,19,23
350-008 Resistor, 820chms, %W, 5% R10
~50-009 Resistor, 240chms, %W, 5% R36
. 10-010 Resistor, 100K, %W, 1% R27
350-011 Potentiometer, miniature, 10K R11
25 turn,l%
. 30-012 Resistor, 30.1K, %W, 1% R8,12,15,34
550-013 Resistor, 2.7K, %W, 1% R16,24,33,37
350-014 . Resistor, 33 ohms, %W, 5% R18 :
. 10-015 . Resistor, l1.8K, %W, 5% R20
~J0-016 Resistor, 330ohms, %W, 5% R21
350-017 Resistor, 47 ohms, %W, 5% R22
270-018 Potentiometer, 10K, Ten Turn 1% R30
Panel Mount .
350-01¢ : Resistor, 15K, %W, 1% R14,28
250-020 Resistor, 7.5K, %W, 1% R29
1-021 : Resistor, 5.1K, %W, 1% R2S
«_»—-022 Potentiometer, Miniature, 10K R31,32
X Single Turn, 1%
Z 0-023 Resistor, 1K, %W, 5% R35
2.0-024 Diode, 1N91l4 . Cr.,2,4,5,9,10,11
350-025 Diode, 1N4002 : Ccr6,7,8,12,14,15
Z 0-02s6 Diode, Zener, 1N753A CR3 (discontinued
Z 0-027 IC, Zener, LM329BZ CR3
350-028 -~ :
3-0-029 Capacitor, l0mf, 16V elect. - c1,2
3 0-030 Capacitor, .33mf, 50V Tant. Cc3
350-031 Capacitor, 2200mf, 35V elect. C4
350-032 Capacitor, .lmf, 400V Cs
3 0-033 Capacitor, .lmf, 630V CS
(for 230 VAC version) :
350-034
3 0-035
3.0-036 Bracket, Transformer BKT-1
350-037 Transformer, PC-24-450 Tl
3 0-038 Transformer, DPC-24-450 Tl
(for 230 VAC version) '
350-039 Transformer, PE-5760 T2
30-040 Screw, 6-32x%, Tl Eold down 4 each
3 0-041 Nut, Keps, 6-32, Tl Hold down 4 each
A420-042
. 1-043 IC, LM324N, Quad Op-Amp Ul
- 1-044
3-.0-045 Transistor, 2N2907 03

350-046 Regulator, LM317LZ Q8



PAGE TWO

SERIES 350 FLOW CONTROLLER

PARTS LIST

PART NUMBER

350-047
350-048
350-049
350-050
350-051
350-052
350-053
350-054 -
350-055
350-056
350-057
350-058
- 350-059
350-060
350-061
350-062
350-063
350-064
350-065
350-066
350-067
350-068
350-069
350-070
350-071
350-072
350-073
350-074
350-075
350-076
350-Q077
350-078
350-079
350~080
350-081
350-082
350-083
350-084
350-085
350-086
350-087
350-088
350-089
350-090
350-091
350-092

\

DESCRIPTION

Transistor, MJE520, NPN
Transistor, 2N3906, FNP
Transistor, 2N3904, NPN
Transistor, 2N4871, UJT

Triac, SCl42D Q Lorses

Dcme Washer, Ql Mounting Hardware
Insulator, Mica

socket, DIP, 14 pin .

. Connector, Ribbon Cable assy.

Header, Connector, P.C.B
Relay, PC mount, 12vDC
Screw, 6-32x3/8, TB-1 Mtg. Hdwre.

Nut, Keps, 6-32, TH-1 Mtg. Hdwre.

Fuse clip, 2 each
Fuse, 8 Amp, slo-blo 314-008

Heat Sink .

"~ Screw, 4-40x%, Ql Mtg.Hdwre -

Nut, Keps, 4-40 Q1 Mtg. Hdwre
Terminal Block, 9 Terminal

Thermal Grease

- printed Circuit Board

Box - Short

-Front Panel, Model 352

shaft lock, for 350-018
Stand-off, 1%", assy.
Stand-off, 1 3/8", assy.
Strain Relief, Pwr. Cord Set
Strain Relief, Probe

Cord Set, Male & Female

Latch, Enclosure
Model 302 Clock P.C.B. Assembly

Elapsed Time Indicator, 115VAC/60hz

Circuit Breaker/Switch
Meter Movement, lmA

Bulkhead fitting, retrofit

Washer, 60 duro, retrofit
15° Block, 2 part, retrofit

aratta,

REFERENCE
DESIGNATION

Ql

Q2

Q4 '5 '7
Q6
THE-1
WW-1

IN-1

RY1 (R-1)
1l each

1l each
FC-1
FU-1

HS-1
1 each
1l each
TB-1
Sn-1
PC-1
B-1

P-1
SL-1
so-1,4
so-2,3
SR-1,2
SR-3
c-1
L-1
PCB302-1
ETI-1
ce-1

Read-1l

See I.M.
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CONTINUOUS FLOW RECORDER

1.0 Description

Each ASI/GMW continuous flow recorder (PN#G105) comes equipped
with a pen cartridge (PN# G107), a box of 100 recorder charts (PN# G106) and
connecting tubing. The flow recorder is a borden-gauge unit which responds to
changes in plenum pressure caused by either flow restriction during the
sampler's calibration, or changes in flow rate during the sample period. It also
provides a hard-copy of the sampler's flow rate stability and indicates any
interruption of the sample period (i.e. power or motor failures).

The flow recorder is supplied with a female AC receptacle power cord.
The recorder can be wired to be on continuously or only when the master timer

energizes the HVPM10 sampler.

Th f ration:
The sampler calibration procedure presented in this Operator's Manual

(Section 4.0) relates known flow rates (as determined by a calibrated transter
standard orifice device) with the ratio of atmospheric to plenum pressure. The
plenum is the area within the motor housing (aft of the motor unit) in which
pressures exceed atmospheric. To measure the plenum pressure, ASUGMW
equips all their HYPM10 samplers with a continuous flow recorder (Figure B-1)
that is connected to the motor pressure tap by a length of rubber tubing.

The sampler's operator must install a clean recorder chart for each

sample period. To install a chart, the following procedure should be followed:

1. Open the recorder door. Raise the pen arm by gently pressing against
the flat portion of the pen lifter. Never energize the sampler while the
pen arm is raised; this will result in a warp of the pen arm and pcssibly
damage the spring inside the flow recorder.

2. Slip a clean recorder chart beneath the pen arm and over the slotted
chart drive. Make sure that the chart is held by the two chart clips
located on the face of the recorder.

Note: During periods of inclement weather, or when the sampler
is being operated in a humid environment, two recorder charts
can be installed simultaneously. This practice will prohibit the
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sample chart from becoming adhered to the recorder face and
not advancing throughout the sample period.

3. Lower the pen arm. Ensure that the recorder is properly zeroed (the
pen rests on the inner-most circle of the chant). Adjust the set screw
(located on the bottom right corner of the recorder face) as necessary.
Advance the chart to check the zero and to ensure that the pen is
inking.

4. |f the recorder is wired to operate continuously (e.g. plugged directly
into line voltage) turn the slotted drive clockwise until the correct time is
indicated by the pointed chart clip. If the recorder is plugged into a
Master Timer, set the time for the beginning of the next sample period.

5. Close the recorder door and engage the locking mechanism. Inspect
the connecting tubing for crimps or cracks.

6. The recorder is now ready for the next sample period.

Caution must always be exercised to ensure that the tubing does not
become pinched in the shelter door.

The pressure recorder is supplied with an pen cartridge that requires no
filling. When operated in an arid environment, the pens may dry out before the
ink is exhausted. If this occurs, place the pens in a sealed plastic bag with a
damp cloth or Kimwipe. Pens have a life of approximately 3 to 6 months
(dependent on the sample frequency) and should be replaced routinely as part
of a preventati\)e maintenance schedule. To replace the pen, follow the
procedure presented below: :

1. Lift the pen arm by pressing gently on the flat portion of the pen lifter.

2. Slide the old cartridge off the pen arm, being careful not to bend the

arm.
3. Lay the new cartridge on the pen arm with the tip centered in the Vee

cut.
4. With the forefinger and thumb, deflect the hinged retainer, and snap it

into the engaged position around the pen arm.

The circular chart paper is time marked and logarithmically scaled. The
flow rates printed on the chart are only for reference purposes; the sampler must
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be calibrated to determine operational flow rates. The continuous recorder is
n ian irect r in men
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TIMING DEVICES

1.0 Description

Timers control the start time and duration of each sample event. The
following is a brief descriptionof the timers available with ASV/GMW HVPM10
samplers, operation procedures are presented in the following subsection.

1. Mode!l 70: Mechanical 7-day Skip Timer

This timer can be set to start the sample period at any given time
within a seven day period and will allow for an up-to-24-h time period.
Regardless of the sample duration selected, the timer will initiate the
sample period at the same time every seventh day. The 14 trippers
provided allow weekly scheduling with sampling periods during any
day or days. One or mare days can be omitted. Day and night periods
are distinctly marked. A switch on the front panel allows for manual or
timed operation.

The accuracy of the Model 70 is £30 min over a 24-h period. The
Model 70 has a Model 901 elapsed time indicator (ETI) that has an
accuracy rating of #2-min over 24-h. The ETI is non-resettable and
reads in terms of XXXX.X hours. (An optional 901-R, resettable ETl is
available.)

2. Model 76: Mechanical 6-day Skip Timer

Identical to the Model 70 except operates on a €-day cycle and
allows the rotation of the sample period over the entire week and is
designed to comply with the sixth day format outlined in the Federal
Register. Its operation is identical to the Model 70.

3. Model 302: Digital/Timer/Programmer

This electronic timer/programmer can be programmed to start
sai'npling at any given time within a 9 day period and allows sample
duration to be programmed for 2, 4, 6, 8, 16, or 24-h periods. This
timer was specially designed to be used with an automatic mass flow
controller (MFC) and is frequently combined in the same enclosure
with the model G312/SA352 MFC.

4. Model 801: Timer/Programmer
Provides 6-day programming in addition to 24-h and episade
sampling for the day or days selected. Episode programming leaves
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sample duration (up to 24-h) to the discretion of the operator. A digital,
non-resettable elapsed time indicator is included. The Model 801
provides three distinct programming modes: 24-h, episode, and 6-day

sampling schedules.

5. | : i Timer/Programmer

Provides the same programming capability of the Model 801 but
includes additional features, including an auxiliary battery for clock
operation in the event of power failure. When primary power is
restored, the timer will cycle as originally programmed. The "power
tailure" indicator lamp continues flashing to signal that failure has
occurred. By comparing the elapsed time with the programmed.
sampling time; it can be determined if the sampling period was
affected. Mode!l 801 provides three distinct programming modes: 24-
h, episode, and 6-day sampling schedules. Changing from program
modes or sample duration is achieved by simple manipulation of a
thumb wheel. The actual and total elapsed times are verified and

displayed on command.

2.1 Operating Procedures:
2.1.1 Models 70 and 76, Mechanlcal 7-Day and 6-Day Skip Timers, respectively
1. Place the timer's ON/OFF "Flipper" switch (located on the bottom of

the timer wheel) in the OFF position.

2. Plug the male power cord of the timer into the line voltage and
connect the remaining electrical components of the HVPM10 sampler.

3. Set the trippers by placing the "A", or bright trippers, at the sample
start time. Place the "B" , or dark trippers, at the sampler stop time.
Place the "Flipper” switch to its ON position.

4. The timer will now turn off and on the sampler automatically.
Note: For manual operation, use the timer's "Flipper" switch
exclusively. Manual operation over-rides the automatic settings.

2.1.2 Mode! 302 Digital Timer/Programmer
1. Open the cover of the timer enclosure. Turn the sampler's main power

switch to OFF.
2. Plug the male cord into line voltage (115 VAC for Model 302, 220VAC

for Model 302X)
3. Plug the female cord into the sampler.



4,

5.

6.

7.

8.

9.

Press the "Power" switch to ON. The pump will not energize. If an
optional battery is used, connect battery at this time. Note: When
programming, the digits will flash until set.

Set present "Time of Day": Set "Display” switch to "Time of Day".
Hold DOWN the "fast/slow” switch as necessary to set. The "Time of
Day" is a 24-h format.

Set the "Sample Start Time":  Set "Display” switch to "Sample Start
Time". Hold DOWN the "fast/slow"switch as necessary to set.

NOTE: The "Sample Start Time" must be at least 30 minutes after
the present "Time of Day". The "Display” switch must not be in the
*Sample Start Time" mode within 10 minutes of the initiation of the
sample period.

To use the "Delay Start” programming capability (Sample after X
days, 0-8 days, maximum), set the "Sample After" switch to the
number of days to be skipped before the next sample period. Position
*O" will initiate the first sampling period as soon as the time of day
matches the sample start time. Or in other words, no days will be
skipped. Position 1, the timer will skip one day, Position 2, two days,
etc.

To use the "Skip Timer" (sample every X days, 1-9 days), set the
"Sample Every" switch to initiate one sample every X days. Position 1
samples daily, Position 2, every second day, etc.

To set sample duration (sample for X hours, 1-24-h), set the "Sample
For" switch for the number of hours that the sampler is to remain
energized.

Note: The switches referred to in steps 7-9 are positive detent
switches that provide exact timing. |f the switch is not in the detent, it is
not useable.

10. Set the timer by pressing the "Set" switch DOWN to the "Timer”

position momentarily. Place the "Sampler" switch in the "Timer"
position.

Notes:

« Flashing time display indicates AC and battery power failure.
« AC Power Fail light indicates failure of AC power during sample
period.



- Display may be left on. Battery life however, may be shortened
to approximately 24-h if AC power fails.

» The ETlI records the total time sample is left on. AC power failure
stops ETI until power is restored.

« The power switch uses a circuit breaker. When circuit is broken,
the ON button pops UP. If more than 15 amps are drawn, the
circuit breaker will trip even if the button is held in. Reset is
accomplished by pressing the ON button.

2.1.3 Mode! 801 Sixth Day, Timer Programmer
Model 801 provides three distinct programming modes: 24-h, episode,

and 6-day sampling schedules. For all modes discussed below, the real time
clocks, "A" and "B" are set to the actual time of day. Both clocks rotate clockwise
together with the top position of the power switch.

The white ON and black OFF tabs of clock "A" are set at midnight. The
function of clock "A" is to sequentially advance the indicator light every 24-h.
The tabs are secured together under the clock face and must be moved
together. The OFF tab of clock "A” must never be permitted to swing around in
front of the ON tab. This will result in a burn out of the stepping mechanism coil.

The ON and OFF tabs of clock "B" are needed only while in the episode
sampling mode. The function of clock "B" is to act as a series switch to the
output, according to the setting of the ON and OFF tabs. The series switch of
clock "B" can be brought into the circuit by placing the toggle switch between
the two clocks in the right hand position.

The indicator lights are wired in parallel and indicate the day or position
of the stepping mechanism. As a result, it is possible for more than one
indicator light to glow when the timer output is activated. To reset the indicator
light, all seven day switches must be in the DOWN position.

The timer is arranged with three power cords extending down from the
bottom of the unit. The male cord is plugged into line voltage, the left-hand
female cord is the timed output and should be plugged into the motor, the right-
hand cord is an auxiliary output that is not timed.

24-H Sampling Schedule:
1. Set all seven "Day" swiiches and the "6-day Sample” switch in the

DOWN position.



2.

3.

4,

Reset the indicator light to the present day by pressing the "Day

Reset" switch.
Set the toggle switch between clocks "A" and "B to its left-hand

position.
Place the desired "Sampling Day(s)" switch(es) in the UP position.
The sampler will activate at midnight.

Episode Sampling:

1.

4.
5.

Set all seven "Day" switches and the "6-day Sample switch in the
DOWN position.

Reset the indicator light to the present day by pressing the "Day

Reset" switch.

Set the toggle switch between clocks "A" and "B to its right-hand

position.

Place the desired "Sampling Day(s)" switch(es) in the UP position.

Set the ON and OFF tabs of clock "B" for the sample start and stop
time.

6-Day Sampling Schedule:

-t
.

»

Note: When programming for 6-day operation, disregard the
names of the sample days. The days of the week should be
referred to as positions and not as Monday, Tuesday, etc.

Set all seven "Day" switches in the DOWN position.

Reset the indicator light to the fifth from the left position (T hursday) by
pressing the "Day Reset" switch.

Place the "6-Day Sample” switch in the UP position.

Place the sixth from the left switch (Friday) in the UP position.

Set the toggle switch between clocks "A" and "B" to its left-hand
position.

The sample period is from midnight to midnight the following day
or position, and every 6-days thereafter.

2.1.4 Model 8000 Solid State Timer /Programmer

1.

Remove the batiery compartment cover to expose the battery and
loose battery clip. Attach the clip to the battery and replace the cover.
This battery should be checked every six months and replaced
annually (subject to frequency and duration of any power failures).
This battery should be disconnected when the timer is in transit or
storage to preclude unnecessary power drain.

k-1



2. Plug the male cord into line voitage. The left hand female cord is the
timed output to be connected to the sampler motor; the right-hand cord
is an auxiliary output that is not timed.

. Press the "Display On/Total Time" button to activate the time cisplay.
Set the correct time (military time, 0000 hours) using the fast/slow time
buttons. This display will remain on for seven minutes unless reset by
repeating this step. If bright sunlight makes seeing the display or
indicators difficult, close the door to partially block the sunlight and

darken the power.
. Reset the power failure indicator by pressing the "Power Failure

Reset" button. )

Manually activate the sampler to ensure that the motor is operating
correctly. Press the ON button, the sampler should energize. Press
the OFF button to turn off the sampler. No accumulated time results
when using these manual controls. It is not possible however, to turn
the sampler off within the first minute of programmed operation using
these controls.

. Reset the "Day Indicator" lamp (top row of lamps) to the present day by
pressing the "Set Day" button.

Select the start and stop times on the thumb wheel switches (in
military time). For a midnight to midnight sample, set both at 0000
hours.

. Set the "Day Mode" thumb wheel to the frequency of sampling cesired.
Position 1 will sample every day, Position 2, every other day, etc.
When using Position 7, more than one sample day can be selected
and the sampler will activate on the same day(s) each week.

. To check the elapsed time after a sample, press the "Display On/Total
Time" button. To reset the total elapsed time, simultaneously press
the "Display On/Total Time" and "Display Test" buttons. Note: If the
power failure indicator blinks indicating loss of power, the failure could
have occurred during a non-sampling period. Press the "Display
On/Total Time" button and compare the elapsed time with the sampling
time indicated on the thumb wheel switches. |f the readouts are
identical, the failure occurred during the non-sampling period. If a
discrepancy exists, subtract the elapsed time to determine the
sample's duration.
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RETRO-FIT INSTRUCTIONS,
SIZE SELECTIVE INLET
MODEL 321-A TO 321-B

1.0 Background:
The original SSI's were developed by Dr. A.R. McFarland of Texas A&M

University (TAMU) under an U.S.Environmental Protection Agency (EPA) grant
to meet a potential 15 micron (um) ambient Inhalable Particulate (IP) standard.
After research and field studies, the EPA reconsidered this particulate indicator
and decided that an indicator based on the concentration of Thoracic
Particulates (those particles that can be entrained in the respiratory system,
<10pm aerodynamic diameter (a.d.) provided a better indication of the potential
health effects from particulate pollution.

Dr. McFarland modified the single stage, 15um SSI to obtain a 10.2 pum
cut point under funding from Andersen Samplers, Inc. (ASI). This inlet was sold
by ASI and General Metal Works (GMW) from March, 1982 until May,1984
under a Model 321 designation.

Although the Model 321 inlet met all of the prevailing performance
specifications for PM10 inlets, Dr. McFarland developed an improved SS8I, the
two stage Model 321-A. During subsequent EPA field performance evaluations
however, it was determined that a greased collection surface was required
(within the SSI) to prevent a potential "carry-through” of large particles (>20um)
at PM10 monitoring sites subject to high winds.

Later TAMU data analysis determined that the of 10.2um inlet cut point
(original design of Model 321 and 321-A inlets) could be modified to a cut point
of 9.7um by using a smaller diameter acceleration nozzle. A 8.7um cut point
meets not only all Federal Reference Method (FRM) inlet specifications (inlet
cut point of 10um + 0.5u) but also results in lower mass concentration measure-
ments. Hence, the development of greased shim and nozzle insert .retro-fit kits
for both the 321 and 321-A inlets.

Once modified with a greased collection surface, the 321 and 321-A
inlets are designated Reference Methods (RFPS-1287-065 and RFPS-1287-
064, respectively) and are referred to as Model 321-C and 321-B, respectively.
Note: Nozzle insertsfor Model 321-A inlets are not required for FRM
designation, they are however, recommended by the manufacturer. Please

refer to Table 1.1.
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Reference Method
Designation Number

Model Number

Inlet Description

RFPS-1287-064

for

Model 321-B

Modified 321 -A inlet

1. Two Acceleration
Nozzle Stages

2. 9.7um, 50% cut point

3. Greased collection
shim on first stage

4. Inlet hood removable

cleaning

RFPS-1287-065

Model 321-C

Modified 321-Inlet

1. Single Acceleration
Nozzle Stage

2. 9.7um, 50% cut point

3. Greased collection
shim

4. Inlet hood removable
for cleaning

RFPS-1287-063
Noz-

Model 1200

1. Single Acceleration
zle Stage
2. 9.7um, 50% cut point
3. Greased collection
shim
4. Inlet body hinged for
cleaning

Table 1.1 AS/GMW Iniet Description L



Each Greased Shim and Nozzle Modification Kit (PN#G 120035)
consists of the following components and is offered free to all ASI/GMW
customers who have purchased Model 321 or 321-A inlets. As indicated below,
individual items can be ordered and purchased separately.

1. Collection Shim Kit: PN# G120030

a. Collection Shim Plate: PN # G120027

b. Collection Shim Clips: PN# G120028

c. Dow Silicon #316 Grease PN# G10544 or SE290G
2. Nozzle Modification Kit (9.2um): PN# G120034

a. RTV adhesive: PN# G105396

b. Nozzle Plate Gasket PN# SSI-20

Note: ASI/GMW will exchange any Model 321 or 321-Ainlet for a

new, hinged body Model 1200 SSI. The exchange price is

450.00 per unit plus freight. Please contact the factory.

Note: The installation procedures presented below are
applicable only to the Model 321-A SSI (Figure 1) . Contact the
manufacturer for modification instructions for the Model 321.

1. Gather the following tools:
° Flat Head Screwdriver
° Power Drill with 7/32" Diill Bit
° Crescent Wrench

2. Remove the inlet hood by removing all of the spacer bolts that affix the
hood to the inlet body. Lift the hood carefully and place it on the floor or a
workbench, dome-side-down to avoid warping. The acceleration nozzle
plate will now be visible.

3.. Remove the twelve (12) bolts that attach the acceleration nozzle plate
(PN#SSI-109) to the inlet housing. Gently lift the plate and place it on the
floor or a workbench, nozzle-side-up to avoid contaminating or damaging
the nozzles.

4. Discard the nozzle plate gasket (PN# SSI-20) that forms a seal between
the acceleration nozzle plate and the inlet housing.



5. Remove the first stage collection plate by loosening the four (4) bolts and
liting over the inlet housing. Carefully place the collection plate onto a
level, sturdy surface, top-side-up.

6. Using a power drill with a metal 7/32" drill bit, drill two holes in the
collection plate at the locations shown in Figure 2. While drilling,
exercise caution to avoid bending the plate.

7. Mount the two shim clips (PN# G120028) as shown in Figure 3.

8. Clean all interior surfaces of the SSI using a clean cloth or Kimwipe
Inspect all nozzles and vent tubes and clean with a bottle brush as
necessary. Ensure that the collection plate is completely clean; remove
any metal shavings or residual debris.

9. Return the collection plate to the sampler inlet. Replace and tighten the
four (4) retaining bolts.

10. Place the collection shim (PN# G120027) on a clean, flat surface at some
distance from the rest of the inlet. Spray the shim with a thick coating of
Dow Silicone #316 (PN# SE209G) n i ny other n
without_contacting_the manufacturer. Shake the can, and holding it
upright 8 to 10-in. away, apply a "generous™ amount of silicone spray.
Over spraying will not affect the performance of the inlet, so when in doubt,
apply more spray.

11. Allow 3 to 5 minutes for drying; the shim should be tacky (not slippery)
and have a slightly cloudy appearance before placing it in the inlet.

12. Lift the greased collection shim by the edges and place it on the collection
plate, greased-side-up.

13. Rotate the two (2) shim clips 90° so that they are placed over the edge of
the greased collection shim.

14. Inspect the acceleration nozzles and clean as necessary using a soft
clean cloth or Kimwipe.

15. Install a new nozzle plate gasket (PN#SSI-20).

16. Reversing step 3, install the acceleration nozzle plate.

17. Place a small bead of RTV (silicone caulking) adhesive on the bottom lip
of an acceleration nozzle insert (Figure 4). Press the nozzle insert firmly
into an existing nozzle. Repeat for the remaining eight (8) inserts.

18. Remove any excess adhesive from the edges of the nozzle inserts.

19. Replace the inlet hood by reversing the procedures presented in step 2.




20. Attach the enclosed gummed label to the outside of the SSI. This label
provides natice that the inlet has been modified to become a Model 321-8
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4.0 Maintenance Activities:

The SSI| hood should be inspected every sample period for dents or
irregularities in the inlet gap. Contact the manufacturer if dents exceeding 1/2"
are noted.

In general, ASI/GMW recommends a thorough cleaning of the SSI after
15 days of sampling; which, on a 6 day schedule would correspond to 3
calender months. If the TSP can be estimated from historical data to the site, It
is recommended that the schedule shown be used.

MAINTENANCE FREQUENCY

AVERAGE ESTIMATED

TSP AT SITE NUMBER OF INTERVAL, ASSUMING
STD. pg/m3 SAMPLING DAYS 6-DAY SAMPLING SCHEDULE
40 30 6 months
75 15 3 months
150 10 2 months
200 5 1 months

W
Procedures for cleaning and maintaining the Model 321-B inlet are as follows:

1. Inspect the four shelter draw-catches for proper tension.  Adjust as
necessary by the first loosening the lock-nut on the hook-catch rod. To
shorten the catch length, turn the rod clockwise; counter-clockwise to
loosen. After adjustments are complete, re-tighten the lock-nut. Do not
over-tighten, distortion in the inlet housing can result.

2. Remove the hood (reverse assembly procedure presented in section 3.0,
step 2) and clean the nine (9) acceleration nozzles with a small bottle
brush. Wipe all internal surfaces with a damp cloth or Kimwipe.

3. Remove the acceleration nozzle plate according to procedures presented
in section 3.0. Clean the twelve (122)accleration nozzles with a bottle
brush or clean cloth.

4. Inspect the collection shim pattern. A normal greased shim pattern is
indicated by a circular pattern of particle collection directly beneath the
acceleration nozzles. An overloaded shim can be identified by bars or
stripes of deposit between the margins of the circular deposits.



5. Re-grease the collection shim by following procedures in section 3.0,

steps 10 and 11.
6. Inspect all gaskets for wear and compression. Replace as necessary.
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APPENDIX C
SARTORIUS ANALYTICAL BALANCE OPERATION MANUAL



Sartorius analytic.
A200S.

Electronic analytical balance
Installation and operating instructions

Elektronische Analysenwaage
Aufsteilungs- und Betriebsanleitung

Balance d'analyse électronique
Montage et Mode d’Emploi

Balanza analitica electrénica
Instrucciones de instalacidén y manejo
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Sartorius analytic.
A 200 S.

With this Sartorius toploader you have acquired a
sophisticated, top-of-the-line electronic balance,
which will help lighten your daily workload.

Please read these instaliation and operating
instructions carefully before operating your new
toploader.



Technical data.

Model A200S

Weighing range g 202

Readability g 0.0001

Tare range (by subtraction) g 202

Standard deviation g = £ 0.0001

Max, linearity deviation g =+0.0002

Stahilization time (typical) s 3

Display update rate S 0.1 - 0.8 (selectable)

Adaption to environment

and application by selection of one of

requirements four digital filter levels

Stability range d selectable from 0.25...64

Ambient temperature range K 283...313

Sensitivity drift

within 283 ...303 K /K s+210° i

Deviation from result

when tilted 1:1000 g. =+ 0.0001

Calibration weight built-in, standard

Pan dimension mm @ 90

Clearance above pan mm 257

Weighing chamber

WxDxH) mm 200 x 184 x 265

Balance housing

WxDxH) mm 230 x 291 x 343

Net weight kg 75

Line voltages, 100/120 V or 220/240 V,

frequencies 50 - 60 Hz depending on the power
supply (adapter) being used

Consumption VA 9

interface

RS 232 C/V24 - V28,
RS 423/V10; 7-bit;
parity: even, mark, odd,
space; transmission
rates 150 ... 9600 Baud




Installation
instrudiions.

Choose a suitable installation site largely free of

- heat radiation

- corrosive substances
- vibrations

— drafts.

Despite unfavorable operating conditions, your MP8
balance will deliver accurate weight resuits. Simply
adapt it to your requirements by programming the
appropriate codes via the balance operating
program. For this purpose, please refer to the final
pages of the English section.

After connection to line power, aliow fpr
> 30 minutes warmup.

Important!
Pull out the power supply unit (AC/LDC adapter)
prior to connecting or disconnecting peripherals.

Accessories (optional)

Carrying case YOBO1A
Theft prevention lock 6087

Data output YDOO1A
integratable keyboard

"Data Input” YDIQ 1 A-%*F
with F for formulation

Printer "Data Print" YDPO 1




v u ongane s

Complete
Consignment.

Please complete the guarantee card, indicating the
installation date, and return the card to your
Sartorius dealer.

Complete consignment
A complete consignment consists of the illustrated
components plus a dust cover.



Startup.

install components (3 = 1) in the weighing chamber
one at a time in the indicated sequence.

Your balance is supplied via the power supply unit.
Please check if the voltage printed on this adapter is
identical to that of your local fine voltage.

Make the power connection. Secure the connection
with the threaded ring. Now connect the power
supply unit to a line outlet.

At the point of use, level the balance using the
levelling screws (6) such that the air bubble is
centered in the circle of the level indicator (5).

TR



Operation.

The weight display provides the following
special messages for your information:

BUSY

The processor is still busy processing other
information and will not accept other functions at
this time.

STANDBY
The balance was switched off with the ON/OFF
function and is now in the STANDBY mode.

POWER OFF
The balance was separated from line power (fresh
power connection, power failure).

CAL
The calibration function has been called.



Use the ON/OFF button (7) for switching on or off.
You can also switch on with the tare bar (11).

After connection to line power, only the weight
display will go off whenever you switch the balance
off. The electronic circuits remain power-supplied
(STANDBY). This feature provides for instant
operability the moment you switch on, without
having to wait for warmup.

After power-on, there is an automatic test of ail
electronic functions. Successful completion of the
test is signalied by 0.0000 g in the weight display.

You must zero the display prior to weighing, if you
are using a container or if the weight display does
not read 0.0000 g (or the equivalent with the weight
unit of your choice).
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Calibration.

Internal calibration:

Clear the pan and zero the display.

Once the display reads 0.0000 g, push the CAL
button (8). The display now reads "C". If you get
"CE", zero the display and push the CAL button

again.

After a few seconds, the display will read "CC",
followed by 0.0000 g. A beeper confirms successful
completion of calibration.

External calibration:
This requires an accurate calibration weight

Clear the pan and depress the tare button for at
least three seconds until the calibration weight
appears in the display.

Place the calibration weight on the pan.

Now the weight unit symbol appears and a beeper
sounds to signal completion of calibration.

You can lock both the external and the internal
calibration function ~ see "Balance operating
program.” Both functions are active whenever the
balance operating program has been unlocked with
the access switch.



i

In addition to grams, this balance gives you a
variety of other international weight unit
options to work with.

Select the weight unit you need from the table in the
balance operating program, and set the appropriate
code as described in section "Balance operating
program.”

1
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Balance operating
program.

The balance operating program permits adaption of
your balance to ambient conditions at the point of
use and different weighing requirements, plus
selection of various weight units. At the factory, we
have set the codes for a standard program, which is
protected by a locking function to prevent accidental
changes..

The "code” is the information carrier of the
operating program. it consists of three digits: one
each for the page, the fine and the word.

Access to the balance operating program:

Activate the ON/OFF button while at the same time
depressing the tare bar.

After completion of the automatic power-on test, the
status of the balance operating program appears in
the weight display: "L" stands for the list mode. In
this mode, you can only verify the code setting, but
you cannot program new codes.

if you want to change a program code, you must
first unlock the program access.

To do so, slide the unlocking switch (10) at the
forward right of your balance in the arrow direction.

The display will signal "C" representing the change
mode, and you can now proceed to make the
necessary code changes.



After the balance operating program has been
called, the display will show a continuous numerical
sequence from 0 to 5 representing the page
selection, in addition to the status signal "L" or "C".
When your selected number for the "page” appears,
push the tare bar. The "page” code number is now
fixed in the display, and the cycle for the "line" starts.
Again confirm your selected number withe the tare
bar, and your selection will be fixed. Next the "word"
cycle appears.

When the o-symbol apears, this marks the actual
setting.

To make changes ("C" mode), press the tare bar
when the appropriate code appears.

Brief display of "BUSY” and the o-symbol confirms
your selection, followed by return to the "zero”
representing the "line".

To return to the weighing program:

push the tare bar each time a 0 appears in the
numerical cycie (word, line, page). If you have made
code changes, your code entry is stored as soon as
the display returns to the weighing mode.

Lock the balance program with the menu access
switch (display "L") and replace the protective cap.

Auto-zero
This balance has an automatic zero tracking

function. Any change off zero < 2 digits per second
will be set to zero automatically.

13.




page line

Balance operating program

(active parameters)

very stable
stable
unstable
very unstable

0.25 digt
0.5 digit
1 digit
2 digits
4  digits
8 digits
16 digits
32 digts
64 digits

Code Tare mode

Environment

word

Stability range

Display format
last decimal ON
last decimal OFF
last decimal at stability
ali decimals at stability

% without stability
! at stability

Code Auto-zero

ON
OFF

Code External calibration

% accessible
i locked

internal calibration
accessible
locked

Special information

Program lock
OFF
ON

Weight units

grams g
kilograms kg
carats ct
pounds o]
ounces oz
troy ounces ozt
parts/pound o]
taels Hongkong 1l
taels Singapore i
taels Taiwan tl
orains ar
pennyweights dwt
momnes 0
milligrams o]
karats o)

call program line
call program page

end of programming

Additional parameters for the data output format and for calculator programs are
available on request. - Please refer to "Accessories.”

14



Sartorius GmbH

Postfach 3243

Weender LandstraBe 94 - 108
3400 Goettingen/West Germany
Telefon (05 51) 308-1

Telex 96 723

Telefax 308 289

Austria

Sartorius Vertriebsgeselischaft mbH
LeberstraBe 108

A-1110 Wien

Telefon 0222/743707/08/10
Telex 134 645

France

Sartorius SAR.L

BP.27

11, Avenue du ler Mai

F-91 122 Palaiseau Cedex
Téléphone (1) 69.20.93.11
Télex 692 339

Télécopieur (1) 69.200.922

Great Britain
Sartorius-instruments Ltd.
18, Avenue Road
GB-Belmont

Surrey SM26JD

Phone 01/642-86 91

Telex 946 918

N

\

N

Holland
Verkoopscombinatie
Sartorius-Instrumenten 8.V,
Postbus 60

NL-3620 AB Breukelen
Telefon 03 462/6 3144
Telex 47 024

Sweden

Sartorius Produkter AB
Box 2005

Rissneleden 140
$-17202 Sundbyberg
Phone 08-733 0060
Telex 12 308
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FOR SERVICE & CALIBRATION CALL

Sartorits

(800) 645-3108

in NY (516) 334-7524

Brinkmann Instruments Co., Div. of Sytron
Westhury. New Yark 11590

e Federal Repubiic ol Germany- M
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CWM Chemical Services, L.L.C. PM10 Air Monitoring Program
May 12, 2005

APPENDIX D
SUGGESTED QUARTERLY PM10 CALIBRATION AND FLOW RATE AUDIT EQUIPMENT LIST
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CWM Chemical Services, L.L.C. PM10 Air Monitoring Program
May 12, 2005

SUGGESTED QUARTERLY PM10 CALIBRATION AND
FLOW RATE AUDIT EQUIPMENT LIST

e Z1 and Z2 Variable Resistance Orifice Transfer Standards

e Motors (if brushes were changed)

e Motor Gaskets (if brushes were changed)

e Thermomefter

e Barometer

e Extra Tubing

e Spare PM10 Red Pens

e Field Blank Filter Cassette with a Clean Filter

 Clipboards (aluminum and routine PM10)

e Screwdriver

» Chart Papers (one for each air station plus audits)

e Calculated Seasonal Average Temperature and Barometric
Pressure Data

e Calibration Data Sheets (one for each air station)

e Audit Data Sheets (for 2 air stations)

e Calibration/Audit Instructions from PM10 Manual

e Manometer

e Power Strip and Cord

o Laptop Computer with spreadsheets prepared with current
calibration and audit data

o Laptop Computer Case, Stand, and AC/DC Power Adapter



