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METHOD 5D - DETERMINATION OF PARTICULATE MATTER EMISSIONS
FROM POSITIVE PRESSURE FABRIC FILTERS

NOTE:  This method does not include all of the

specifications (e.g., equipment and supplies) and procedures

(e.g., sampling and analytical) essential to its

performance.  Some material is incorporated by reference

from other methods in this part.  Therefore, to obtain

reliable results, persons using this method should have a

thorough knowledge of at least the following additional test

methods: Method 1, Method 2, Method 3, Method 5, Method 17.

1.0  Scope and Application.

1.1  Analyte.  Particulate matter (PM).  No CAS number

assigned.

1.2  Applicability.

1.2.1  This method is applicable for the determination

of PM emissions from positive pressure fabric filters. 

Emissions are determined in terms of concentration (mg/m3 or

gr/ft3) and emission rate (kg/hr or lb/hr).  

1.2.2  The General Provisions of 40 CFR part 60, 

§60.8(e), require that the owner or operator of an affected

facility shall provide performance testing facilities.  Such

performance testing facilities include sampling ports, safe

sampling platforms, safe access to sampling sites, and

utilities for testing.  It is intended that affected

facilities also provide sampling locations that meet the
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specification for adequate stack length and minimal flow

disturbances as described in Method 1.  Provisions for

testing are often overlooked factors in designing fabric

filters or are extremely costly.  The purpose of this

procedure is to identify appropriate alternative locations

and procedures for sampling the emissions from positive

pressure fabric filters.  The requirements that the affected

facility owner or operator provide adequate access to

performance testing facilities remain in effect.

1.3  Data Quality Objectives.  Adherence to the

requirements of this method will enhance the quality of the

data obtained from air pollutant sampling methods.

2.0  Summary of Method.

2.1  Particulate matter is withdrawn isokinetically

from the source and collected on a glass fiber filter

maintained at a temperature at or above the exhaust gas

temperature up to a nominal 120 EC (248 ± 25 EF).  The

particulate mass, which includes any material that condenses

at or above the filtration temperature, is determined

gravimetrically after the removal of uncombined water.

3.0  Definitions.  [Reserved]

4.0  Interferences.  [Reserved]

5.0  Safety.
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5.1  Disclaimer.  This method may involve hazardous

materials, operations, and equipment.  This test method may

not address all of the safety problems associated with its

use.  It is the responsibility of the user to establish

appropriate safety and health practices and to determine the

applicability of regulatory limitations prior to performing

this test method.

6.0  Equipment and Supplies.  

Same as Section 6.0 of either Method 5 or Method 17.

7.0  Reagents and Standards.  

Same as Section 7.0 of either Method 5 or Method 17.

8.0  Sample Collection, Preservation, Storage, and

Transport.  

Same Section 8.0 of either Method 5 or Method 17,

except replace Section 8.2.1 of Method 5 with the following:

8.1  Determination of Measurement Site.  The

configuration of positive pressure fabric filter structures

frequently are not amenable to emission testing according to

the requirements of Method 1.  Following are several

alternatives for determining measurement sites for positive

pressure fabric filters.

8.1.1  Stacks Meeting Method 1 Criteria.  Use a

measurement site as specified in Method 1, Section 11.1.
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8.1.2  Short Stacks Not Meeting Method 1 Criteria. 

Use stack extensions and the procedures in Method 1. 

Alternatively, use flow straightening vanes of the "egg-

crate" type (see Figure 5D-1).  Locate the measurement site

downstream of the straightening vanes at a distance equal to

or greater than two times the average equivalent diameter of

the vane openings and at least one-half of the overall stack

diameter upstream of the stack outlet.

8.1.3  Roof Monitor or Monovent.  (See Figure 5D-2). 

For a positive pressure fabric filter equipped with a peaked

roof monitor, ridge vent, or other type of monovent, use a

measurement site at the base of the monovent.  Examples of

such locations are shown in Figure 5D-2.  The measurement

site must be upstream of any exhaust point (e.g., louvered

vent).

8.1.4  Compartment Housing.  Sample immediately

downstream of the filter bags directly above the tops of the

bags as shown in the examples in Figure 5D-2.  Depending on

the housing design, use sampling ports in the housing walls

or locate the sampling equipment within the compartment

housing.

8.2  Determination of Number and Location of Traverse

Points.  Locate the traverse points according to Method 1,

Section 11.3.  Because a performance test consists of at
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least three test runs and because of the varied

configurations of positive pressure fabric filters, there

are several schemes by which the number of traverse points

can be determined and the three test runs can be conducted.

8.2.1  Single Stacks Meeting Method 1 Criteria. 

Select the number of traverse points according to Method 1. 

Sample all traverse points for each test run.

8.2.2  Other Single Measurement Sites.  For a roof

monitor or monovent, single compartment housing, or other

stack not meeting Method 1 criteria, use at least 24

traverse points.  For example, for a rectangular measurement

site, such as a monovent, use a balanced 5 x 5 traverse

point matrix.  Sample all traverse points for each test run.

8.2.3  Multiple Measurement Sites.  Sampling from two

or more stacks or measurement sites may be combined for a

test run, provided the following guidelines are met:

8.2.3.1  All measurement sites up to 12 must be

sampled.  For more than 12 measurement sites, conduct

sampling on at least 12 sites or 50 percent of the sites,

whichever is greater.  The measurement sites sampled should

be evenly, or nearly evenly, distributed among the available

sites; if not, all sites are to be sampled.

8.2.3.2  The same number of measurement sites must be

sampled for each test run.



470

8.2.3.3  The minimum number of traverse points per

test run is 24.  An exception to the 24-point minimum would

be a test combining the sampling from two stacks meeting

Method 1 criteria for acceptable stack length, and Method 1

specifies fewer than 12 points per site.

8.2.3.4  As long as the 24 traverse points per test

run criterion is met, the number of traverse points per

measurement site may be reduced to eight.

8.2.3.5  Alternatively, conduct a test run for each

measurement site individually using the criteria in Section

8.2.1 or 8.2.2 to determine the number of traverse points. 

Each test run shall count toward the total of three required

for a performance test.  If more than three measurement

sites are sampled, the number of traverse points per

measurement site may be reduced to eight as long as at least

72 traverse points are sampled for all the tests.

8.2.3.6  The following examples demonstrate the

procedures for sampling multiple measurement sites.

8.2.3.6.1  Example 1:  A source with nine circular

measurement sites of equal areas may be tested as follows: 

For each test run, traverse three measurement sites using

four points per diameter (eight points per measurement

site).  In this manner, test run number 1 will include

sampling from sites 1,2, and 3; run 2 will include samples

from sites 4, 5, and 6; and run 3 will include sites 7, 8,
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and 9.  Each test area may consist of a separate test of

each measurement site using eight points.  Use the results

from all nine tests in determining the emission average.

8.2.3.6.2  Example 2:  A source with 30 rectangular

measurement sites of equal areas may be tested as follows: 

For each of the three test runs, traverse five measurement

sites using a 3 x 3 matrix of traverse points for each site. 

In order to distribute the sampling evenly over all the

available measurement sites while sampling only 50 percent

of the sites, number the sites consecutively from 1 to 30

and sample all the even numbered (or odd numbered) sites. 

Alternatively, conduct a separate test of each of 15

measurement sites using Section 8.2.1 or 8.2.2 to determine

the number and location of traverse points, as appropriate.

8.2.3.6.3  Example 3:  A source with two measurement

sites of equal areas may be tested as follows:  For each

test of three test runs, traverse both measurement sites,

using Section 8.2.3 in determining the number of traverse

points.  Alternatively, conduct two full emission test runs

for each measurement site using the criteria in Section

8.2.1 or 8.2.2 to determine the number of traverse points.

8.2.3.7  Other test schemes, such as random

determination of traverse points for a large number of

measurement sites, may be used with prior approval from the

Administrator.
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8.3  Velocity Determination. 

8.3.1  The velocities of exhaust gases from positive

pressure baghouses are often too low to measure accurately

with the type S pitot tube specified in Method 2 [i.e.,

velocity head <1.3 mm H2O (0.05 in. H2O)].  For these

conditions, measure the gas flow rate at the fabric filter

inlet following the procedures outlined in Method 2. 

Calculate the average gas velocity at the measurement site

as shown in Section 12.2 and use this average velocity in

determining and maintaining isokinetic sampling rates.  

8.3.2  Velocity determinations to determine and

maintain isokinetic rates at measurement sites with gas

velocities within the range measurable with the type S pitot

tube [i.e., velocity head greater than 1.3 mm H2O (0.05 in.

H2O)] shall be conducted according to the procedures

outlined in Method 2.

8.4  Sampling.  Follow the procedures specified in

Sections 8.1 through 8.6 of Method 5 or Sections 8.1 through

8.25 in Method 17 with the exceptions as noted above.

8.5  Sample Recovery.  Follow the procedures specified

in Section 8.7 of Method 5 or Section 8.2 of Method 17.

9.0  Quality Control.

9.1  Miscellaneous Quality Control Measures.

Section Quality Control Measure Effect
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8.0,
10.0

Sampling equipment leak
check and calibration

Ensures accurate
measurement of stack
gas flow rate, sample
volume

9.2  Volume Metering System Checks.  Same as Method 5,

Section 9.2.

10.0  Calibration and Standardization.  

Same as Section 10.0 of either Method 5 or Method 17.

11.0  Analytical Procedure.  

Same as Section 11.0 of either Method 5 or Method 17.

12.0  Data Analysis and Calculations.  

Same as Section 12.0 of either Method 5 or Method 17

with the following exceptions:

12.1  Nomenclature.

Ao =  Measurement site(s) total cross-sectional

   area, m2 (ft2).

C̄ or Cavg =  Average concentration of PM for all n

   runs, mg/scm (gr/scf).

Qi =  Inlet gas volume flow rate, m3/sec

   (ft3/sec).

mi =  Mass collected for run i of n, mg (gr).

To =  Average temperature of gas at measurement

   site, EK (ER).

Ti =  Average temperature of gas at inlet, EK

   (ER).

Voli =  Sample volume collected for run i of n,
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v '
Qo

Ao

Eq. 5D-1

Qo ' Qi % Qd     Eq. 5D-2

Qd '
Qi(Ti&To)

To&Tamb

       Eq. 5D-3

   scm (scf).

v̄ =  Average gas velocity at the measurement

   site(s), m/s (ft/s)

Qo =  Total baghouse exhaust volumetric flow

   rate, m3/sec (ft3/sec).

Qd =  Dilution air flow rate, m3/sec (ft3/sec).

Tamb =  Ambient Temperature, (EK).

12.2  Average Gas Velocity.  When following Section

8.3.1, calculate the average gas velocity at the measurement

site as follows:

12.3  Volumetric Flow Rate.  Total volumetric flow

rate may be determined as follows:

12.4  Dilution Air Flow Rate.
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Cavg or C '

'n
i'1

mi

'n
i'1

Voli

Eq. 5D-4

12.5  Average PM Concentration.  For multiple

measurement sites, calculate the average PM concentration as

follows:

13.0  Method Performance.  [Reserved]

14.0  Pollution Prevention.  [Reserved]

15.0  Waste Management.  [Reserved]

16.0  References.  

Same as Method 5, Section 17.0.

17.0  Tables, Diagrams, Flowcharts, and Validation Data.
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0.20 x D
(Cell Size)

 D

0.45 x D

NOTE:  Position Straighteners So That Cell Sides Are Located
Approximately 45E From Traverse Diameters.

Figure 5D-1.  Example of Flow Straightening Vanes.
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(a)

(b)

Ventilator Throat
Sampling Sites

Entry Ports for
Sampling Above

Filter Bags

Ventilator Throat
Sampling Sites

Entry Ports for
Sampling Above

Filter Bags

Figure 5D-2.  Acceptable Sampling Site Locations for: (a)
Peaked Roof; and (b) Ridge Vent Type Fabric Filters
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