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METHOD 27—DETERMINATION OF VAPOR TIGHT-
NESS OF GASOLINE DELIVERY TANK USING 
PRESSURE VACCUUM TEST 

1.0 Scope and Application 

1.1 Applicability. This method is applica-
ble for the determination of vapor tightness 
of a gasoline delivery collection equipment. 

2.0 Summary of Method 

2.1 Pressure and vacuum are applied al-
ternately to the compartments of a gasoline 
delivery tank and the change in pressure or 
vacuum is recorded after a specified period of 
time. 
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3.0 Definitions 

3.1 Allowable pressure change (∆p) means 
the allowable amount of decrease in pressure 
during the static pressure test, within the 
time period t, as specified in the appropriate 
regulation, in mm H2O. 

3.2 Allowable vacuum change (∆v) means 
the allowable amount of decrease in vacuum 
during the static vacuum test, within the 
time period t, as specified in the appropriate 
regulation, in mm H2O. 

3.3 Compartment means a liquid-tight divi-
sion of a delivery tank. 

3.4 Delivery tank means a container, in-
cluding associated pipes and fittings, that is 
attached to or forms a part of any truck, 
trailer, or railcar used for the transport of 
gasoline. 

3.5 Delivery tank vapor collection equipment 
means any piping, hoses, and devices on the 
delivery tank used to collect and route gaso-
line vapors either from the tank to a bulk 
terminal vapor control system or from a 
bulk plant or service station into the tank. 

3.6 Gasoline means a petroleum distillate 
or petroleum distillate/alcohol blend having 
a Reid vapor pressure of 27.6 kilopascals or 
greater which is used as a fuel for internal 
combustion engines. 

3.7 Initial pressure (Pi) means the pressure 
applied to the delivery tank at the beginning 
of the static pressure test, as specified in the 
appropriate regulation, in mm H2O. 

3.8 Initial vacuum (Vi) means the vacuum 
applied to the delivery tank at the beginning 
of the static vacuum test, as specified in the 
appropriate regulation, in mm H3. 

3.9 Time period of the pressure or vacuum 
test (t) means the time period of the test, as 
specified in the appropriate regulation, dur-
ing which the change in pressure or vacuum 
is monitored, in minutes. 

4.0 Interferences [Reserved] 

5.0 Safety 

5.1 Gasoline contains several volatile or-
ganic compounds (e.g. benzene and hexane) 
which presents a potential for fire and/or ex-
plosions. It is advisable to take appropriate 
precautions when testing a gasoline vessel’s 
vapor tightness, such as refraining from 
smoking and using explosion-proof equip-
ment. 

5.2 This method may involve hazardous 
materials, operations, and equipment. This 
test method may not address all of the safe-
ty problems associated with its use. It is the 
responsibility of the user of this test method 
to establish appropriate safety and health 
practices and determine the applicability of 
regulatory limitations prior to performing 
this test method 

6.0 Equipment and Supplies 

The following equipment and supplies are 
required for testing: 

6.1 Pressure Source. Pump or compressed 
gas cylinder of air or inert gas sufficient to 
pressurize the delivery tank to 500 mm (20 
in.) H2O above atmospheric pressure. 

6.2 Regulator. Low pressure regulator for 
controlling pressurization of the delivery 
tank. 

6.3 Vacuum Source. Vacuum pump capa-
ble of evacuating the delivery tank to 250 
mm (10 in.) H2O below atmospheric pressure. 

6.4 Pressure-Vacuum Supply Hose. 
6.5 Manometer. Liquid manometer, or 

equivalent instrument, capable of measuring 
up to 500 mm (20 in.) H2O gauge pressure with 
±2.5 mm (0.1 in.) H2O precision. 

6.6 Pressure-Vacuum Relief Valves. The 
test apparatus shall be equipped with an 
inline pressure-vacuum relief valve set to ac-
tivate at 675 mm (26.6 in.) H2O above atmos-
pheric pressure or 250 mm (10 in.) H2O below 
atmospheric pressure, with a capacity equal 
to the pressurizing or evacuating pumps. 

6.7 Test Cap for Vapor Recovery Hose. 
This cap shall have a tap for manometer con-
nection and a fitting with shut-off valve for 
connection to the pressure-vacuum supply 
hose. 

6.8 Caps for Liquid Delivery Hoses. 

7.0 Reagents and Standards [Reserved] 

8.0 Sample Collection, Preservation, Storage, 
and Transport 

8.1 Pretest Preparations. 
8.1.1 Summary. Testing problems may 

occur due to the presence of volatile vapors 
and/or temperature fluctuations inside the 
delivery tank. Under these conditions, it is 
often difficult to obtain a stable initial pres-
sure at the beginning of a test, and erroneous 
test results may occur. To help prevent this, 
it is recommended that prior to testing, 
volatile vapors be removed from the tank 
and the temperature inside the tank be al-
lowed to stabilize. Because it is not always 
possible to completely attain these pretest 
conditions, a provision to ensure reproduc-
ible results is included. The difference in re-
sults for two consecutive runs must meet the 
criteria in Sections 8.2.2.5 and 8.2.3.5. 

8.1.2 Emptying of Tank. The delivery 
tank shall be emptied of all liquid. 

8.1.3 Purging of Vapor. As much as pos-
sible the delivery tank shall be purged of all 
volatile vapors by any safe, acceptable meth-
od. One method is to carry a load of non- 
volatile liquid fuel, such as diesel or heating 
oil, immediately prior to the test, thus flush-
ing out all the volatile gasoline vapors. A 
second method is to remove the volatile va-
pors by blowing ambient air into each tank 
compartment for at least 20 minutes. This 
second method is usually not as effective and 
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often causes stabilization problems, requir-
ing a much longer time for stabilization dur-
ing the testing. 

8.1.4 Temperature Stabilization. As much 
as possible, the test shall be conducted under 
isothermal conditions. The temperature of 
the delivery tank should be allowed to 
equilibrate in the test environment. During 
the test, the tank should be protected from 
extreme environmental and temperature 
variability, such as direct sunlight. 

8.2 Test Procedure. 
8.2.1 Preparations. 
8.2.1.1 Open and close each dome cover. 
8.2.1.2 Connect static electrical ground 

connections to the tank. Attach the liquid 
delivery and vapor return hoses, remove the 
liquid delivery elbows, and plug the liquid 
delivery fittings. 

NOTE: The purpose of testing the liquid de-
livery hoses is to detect tears or holes that 
would allow liquid leakage during a delivery. 
Liquid delivery hoses are not considered to 
be possible sources of vapor leakage, and 
thus, do not have to be attached for a vapor 
leakage test. Instead, a liquid delivery hose 
could be either visually inspected, or filled 
with water to detect any liquid leakage. 

8.2.1.3 Attach the test cap to the end of 
the vapor recovery hose. 

8.2.1.4 Connect the pressure-vacuum sup-
ply hose and the pressure-vacuum relief 
valve to the shut-off valve. Attach a manom-
eter to the pressure tap. 

8.2.1.5 Connect compartments of the tank 
internally to each other if possible. If not 
possible, each compartment must be tested 
separately, as if it were an individual deliv-
ery tank. 

8.2.2 Pressure Test. 
8.2.2.1 Connect the pressure source to the 

pressure-vacuum supply hose. 
8.2.2.2 Open the shut-off valve in the 

vapor recovery hose cap. Apply air pressure 
slowly, pressurize the tank to Pi, the initial 
pressure specified in the regulation. 

8.2.2.3 Close the shut-off and allow the 
pressure in the tank to stabilize, adjusting 
the pressure if necessary to maintain pres-
sure of Pi. When the pressure stabilizes, 
record the time and initial pressure. 

8.2.2.4 At the end of the time period (t) 
specified in the regulation, record the time 
and final pressure. 

8.2.2.5 Repeat steps 8.2.2.2 through 8.2.2.4 
until the change in pressure for two consecu-
tive runs agrees within 12.5 mm (0.5 in.) H2O. 
Calculate the arithmetic average of the two 
results. 

8.2.2.6 Compare the average measured 
change in pressure to the allowable pressure 
change, Dp, specified in the regulation. If the 
delivery tank does not satisfy the vapor 
tightness criterion specified in the regula-
tion, repair the sources of leakage, and re-
peat the pressure test until the criterion is 
met. 

8.2.2.7 Disconnect the pressure source 
from the pressure-vacuum supply hose, and 
slowly open the shut-off valve to bring the 
tank to atmospheric pressure. 

8.2.3 Vacuum Test. 
8.2.3.1 Connect the vacuum source to the 

pressure-vacuum supply hose. 
8.2.3.2 Open the shut-off valve in the 

vapor recovery hose cap. Slowly evacuate 
the tank to Vi, the initial vacuum specified 
in the regulation. 

8.2.3.3 Close the shut-off valve and allow 
the pressure in the tank to stabilize, adjust-
ing the pressure if necessary to maintain a 
vacuum of Vi. When the pressure stabilizes, 
record the time and initial vacuum. 

8.2.3.4 At the end of the time period speci-
fied in the regulation (t), record the time and 
final vacuum. 

8.2.3.5 Repeat steps 8.2.3.2 through 8.2.3.4 
until the change in vacuum for two consecu-
tive runs agrees within 12.5 mm (0.5 in.) H2O. 
Calculate the arithmetic average of the two 
results. 

8.2.3.6 Compare the average measured 
change in vacuum to the allowable vacuum 
change, Dv, as specified in the regulation. If 
the delivery tank does not satisfy the vapor 
tightness criterion specified in the regula-
tion, repair the sources of leakage, and re-
peat the vacuum test until the criterion is 
met. 

8.2.3.7 Disconnect the vacuum source from 
the pressure-vacuum supply hose, and slowly 
open the shut-off valve to bring the tank to 
atmospheric pressure. 

8.2.4 Post-Test Clean-up. Disconnect all 
test equipment and return the delivery tank 
to its pretest condition. 

9.0 Quality Control 

Section(s) Quality control measure Effect 

8.2.2.5, 8.3.3.5 ................... Repeat test procedures until change in 
pressure or vacuum for two consecu-
tive runs agrees within ±12.5 mm (0.5 
in.) H2O.

Ensures data precision. 
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10.0 Calibration and Standardization 
[Reserved] 

11.0 Analytical Procedures [Reserved] 

12.0 Data Analysis and Calculations 
[Reserved] 

13.0 Method Performance 

13.1 Precision. The vapor tightness of a 
gasoline delivery tank under positive or neg-
ative pressure, as measured by this method, 
is precise within 12.5 mm (0.5 in.) H2O 

13.2 Bias. No bias has been identified. 

14.0 Pollution Prevention [Reserved] 

15.0 Waste Management [Reserved] 

16.0 Alternative Procedures 

16.1 The pumping of water into the bot-
tom of a delivery tank is an acceptable alter-
native to the pressure source described 
above. Likewise, the draining of water out of 
the bottom of a delivery tank may be sub-
stituted for the vacuum source. Note that 
some of the specific step-by-step procedures 
in the method must be altered slightly to ac-
commodate these different pressure and vac-
uum sources. 

16.2 Techniques other than specified 
above may be used for purging and pressur-
izing a delivery tank, if prior approval is ob-
tained from the Administrator. Such ap-
proval will be based upon demonstrated 
equivalency with the above method. 

17.0 References [Reserved] 

18.0 Tables, Diagrams, Flowcharts, and 
Validation Data [Reserved] 

METHOD 28—CERTIFICATION AND AUDITING OF 
WOOD HEATERS 

NOTE: This method does not include all of 
the specifications (e.g., equipment and sup-
plies) and procedures (e.g., sampling and ana-
lytical) essential to its performance. Some 
material is incorporated by reference from 
other methods in this part. Therefore, to ob-
tain reliable results, persons using this 
method should have a thorough knowledge of 
at least the following additional test meth-
ods: Method 1, Method 2, Method 3, Method 4, 
Method 5, Method 5G, Method 5H, Method 6, 
Method 6C, and Method 16A. 

1.0 Scope and Application 

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

1.2 Applicability. This method is applica-
ble for the certification and auditing of wood 
heaters, including pellet burning wood heat-
ers. 

1.3 Data Quality Objectives. Adherence to 
the requirements of this method will en-

hance the quality of the data obtained from 
air pollutant sampling methods. 

2.0 Summary of Method 

2.1 Particulate matter emissions are 
measured from a wood heater burning a pre-
pared test fuel crib in a test facility main-
tained at a set of prescribed conditions. Pro-
cedures for determining burn rates and par-
ticulate emission rates and for reducing data 
are provided. 

3.0 Definitions 

3.1 2 × 4 or 4 × 4 means two inches by four 
inches or four inches by four inches (50 mm 
by 100 mm or 100 mm by 100 mm), as nominal 
dimensions for lumber. 

3.2 Burn rate means the rate at which test 
fuel is consumed in a wood heater. Measured 
in kilograms or lbs of wood (dry basis) per 
hour (kg/hr or lb/hr). 

3.3 Certification or audit test means a series 
of at least four test runs conducted for cer-
tification or audit purposes that meets the 
burn rate specifications in Section 8.4. 

3.4 Firebox means the chamber in the 
wood heater in which the test fuel charge is 
placed and combusted. 

3.5 Height means the vertical distance ex-
tending above the loading door, if fuel could 
reasonably occupy that space, but not more 
than 2 inches above the top (peak height) of 
the loading door, to the floor of the firebox 
(i.e., below a permanent grate) if the grate 
allows a 1-inch diameter piece of wood to 
pass through the grate, or, if not, to the top 
of the grate. Firebox height is not nec-
essarily uniform but must account for vari-
ations caused by internal baffles, air chan-
nels, or other permanent obstructions. 

3.6 Length means the longest horizontal 
fire chamber dimension that is parallel to a 
wall of the chamber. 

3.7 Pellet burning wood heater means a 
wood heater which meets the following cri-
teria: (1) The manufacturer makes no ref-
erence to burning cord wood in advertising 
or other literature, (2) the unit is safety list-
ed for pellet fuel only, (3) the unit operating 
and instruction manual must state that the 
use of cordwood is prohibited by law, and (4) 
the unit must be manufactured and sold in-
cluding the hopper and auger combination as 
integral parts. 

3.8 Secondary air supply means an air sup-
ply that introduces air to the wood heater 
such that the burn rate is not altered by 
more than 25 percent when the secondary air 
supply is adjusted during the test run. The 
wood heater manufacturer can document 
this through design drawings that show the 
secondary air is introduced only into a mix-
ing chamber or secondary chamber outside 
the firebox. 
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