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Filters

To prevent clogging of the flow controller with particulate
matter, a 7um filter is attached to the end of the “J hook” of
the flow controller. The 7um filter is necessary for ambient
and indoor sampling as well as the 24-hour sub-slab (Figure
3). A 2um frit is included inside the flow controller to further
prevent clogging.

Hose Barb

A hose barb is added on the end of flow controllers intended
for use in soil gas, sub-slab, or near-slab sampling. This
allows the sampler to easily attach flexible ¥4” Teflon” tubing
to the end of the flow controller with a secure seal and obtain
samples at different depths and/or hard to reach places (Figure
4). Filters can be attached to the hose barb upon request
(recommended in sampling events where high amounts of

Figure 3: Flow Figure 4: Flow

controller with controller with hose
filter barb attachment

particulate matter are expected). The 2um frit is included inside the controller to prevent clogging.

Dust Cap

The brass dust cap prevents particulate matter from entering the canister when
the canister is not in use. The brass dust cap should only be finger tightened

when being placed on the canister (Figure 5).

Canister ldentification

Figure 5: Brass dust cap

Every canister is given an identification number from
the manufacturer. This is a 4 digit number. Sometimes
the laboratory will add the letters “A” or “B” to the end
of this number to aide in identification, which are to be
included in the canister identification (Figure 6).

r Catatng ¢ 1T

000

' ?Wp_:?ﬂ“'
i il ; Serial-controlled label

For quick, sure identification.

Figure 6: Canister identification number (serial #)

Tagging

IAL provides each canister and each flow controller with a white hang-tag. On the canister’s hang-tag is
the canister identification number and specific information pertinent to the canister cleaning process.
When you receive a canister for sampling, ideally you should write the sample identification number
from the field on the canister hang-tag to aide in the identification process in the field and the laboratory.

N
5‘2 How TO SAMPLE
Considerations

Fittings do not need to be over tightened. All fittings on the sampling hardware are Swagelok®,
which ensures an air-tight seal if installed correctly. Adequate tightening is finger tight plus about a
Y4 turn with a °/;6” wrench. When assembled, none of the hardware should be able to be rotated

by hand.
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For the field...
What will you need to bring in the field with you?

&

N\

Canisters and flow controllers (no flow controllers are required if taking grab samples)
Chain of custody (COC) and a pen
°/16” wrench
A thermometer
A barometer so that you may record barometric pressure at start and stop times
The temperature and barometric pressure reading may be obtained from a nearby

B National Weather Service station (e.g. http://www.wundergound.com). In this
Y AW 4

CJ

case, the station value for barometric pressure (which is the absolute barometric
pressure) shall be requested and an adjustment for elevation differences between
the weather station and sampling point shall be made at a rate of minus 2.5 mm
Hg (0.1 in.) per 30 m (100 ft) elevation increase or plus 2.5 mm Hg (0.1 in) per 30
m (100 ft) elevation decrease.
Tubing
o ¥ ID flexible Teflon” tubing (recommended). This will fit over our filters/hose
barbs. The laboratory does not provide tubing.
o If 4" OD rigid tubing is being used, the laboratory can supply fittings to the flow
controller. The hose barb should not be used with rigid tubing.

Let the laboratory know what size of tubing will be used for sampling so that we
can best accommodate your needs!

Grab Sampling

Remove the brass cap from the canister.

Turn canister valve to the open position. The canister will hiss as air enters the canister.
When hissing is barely audible, close the canister valve fully by turning clockwise.
Replace brass dust cap.

Time Integrated Sampling

V4.7010

Remove brass dust cap from the canister.

Attach flow controller. The flow controller should be tightened with a %/ 16 wrench with the
flow controller at eye level and the canister on a flat surface. Tighten snugly but do not over
tighten.

the threads and compromise sample integrity.

~
} If rough edges in threads are encountered, gently use the °/16” wrench for one-
— quarter turn to get over the rough patch. Applying too much pressure will strip
(J

Place canister in desired location and open canister valve fully.

0 The flow controller should read approximately -30” Hg.

0 Record the initial pressure and start time on the COC.
The pressure should be monitored near the end of the sampling period to ensure that the
sampling is ended before the canisters reach ambient pressure (0”Hg).
At the end of sampling period, record canister pressure and stop time on the COC.
Close valve fully, remove flow controller, and replace brass dust cap.
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After Sampling
- Always replace the brass dust cap to the air sampling canister
- Complete all fields on the COC marked in red. Do not cross out fields on the COC that may
not apply to your sampling or job.

5‘2 CANISTER ANALYSIS

Canisters are analyzed on a GC/MS according EPA Method TO-15 specifications. Before samples can
be run, a series of instrument performance checks must be passed.

)
5‘] TROUBLESHOOTING

In this section, we hope to answer the questions we receive most often from our clients. Please use this
as only a guide for your general knowledge; if you have a concern with your sampling, please call the
Air Department at (973) 361-4252 x273.

N
% Why did my canister fill before the allotted amount of time?
=

N\
L' M Fluctuations in flow rate may occur due to changes in ambient temperature and
(/
A

pressure, which could lead to a canister filling before the allotted amount of time.
However, this should only provide a variation of approximately 5’Hg. If a
canister were to fill extremely fast (e.g. 4 hours for a 24 hour sample), a number of
problems could exist and you should contact the laboratory immediately.

The laboratory prepares the canisters and establishes the flow rate of the regulators
based on the atmospheric pressure and temperature inside of the laboratory. The
canister pressure must be set at approximately —30”Hg at the lab prior to shipment.
Once in the field, temperature and atmospheric pressure changes that occur over
the sample collection time will affect the rate of sample collection. A sharp
decrease in the temperature (from the temperature at which the regulators are set in
the laboratory) during the period of sample collection will increase the flow rate
into the canister, while an increase in temperature will slow the flow rate. This is
why the collection of ambient temperature and pressure readings during the
collection of all air samples is very important.

N
W Why didn’t my canister fill during the allotted amount of time?
—

N\
s Vl A few issues may cause this:
=== 1
CJ

. Water could be clogging the flow controller, which may have stopped
sampling all together. If sampling in a moist area or in wet conditions,
please indicate that when contacting the laboratory. This type of sample
aliquot must undergo a longer “drying” cycle before being injected onto the
instrument than normal samples

2. Debris, though uncommon due to use of filtration devices, could have
clogged the flow controller as well.

3. The flow controller may be providing an incorrect read out or the flow rate
may be slightly too slow.
If you suspect a problem, contact the laboratory immediately.
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V What if the pressure when starting is not at -30”’Hg?
N\
'JW We evacuate all canisters to -29”Hg to -30”Hg (this number varies according to
barometric pressure) before leaving the laboratory. Minor differences in flow
controllers may show readings as high as -25”Hg. This should be regarded as an
uncompromised canister. If you feel that the flow controller or air sampling
canister may be compromised, please contact the laboratory and we can exchange
your canister, if necessary.

‘
W What happens if | return my canister to the laboratory under high vacuum?
'J l If a canister is returned to the laboratory under vacuum, (i.e. <-10"Hg), pulling the
adequate sample volume from the canister may be difficult. When this occurs, the
laboratory must fill the canister to ~0”Hg with clean air, resulting in a dilution
(Table 2, Appendix A:Equation 1, 2).

~
V > How far should I fill the canister before | stop sampling?
N Generally, you should run the canister until about -1”Hg. This ensures the sample
'JV has not been compromised and gives the laboratory an indicator to detect if leaking
‘ occurred during transport back to the lab (Table 1, Appendix A:Equation 2).

Table 1: Sample volume based on final vacuum in a 6-liter canister

Final Vacuum 27 257 207 157 10 5 0”
(“Ha)

Sample Vol
amp?L)oume 0L 083L | 1.86L | 2.90L | 3.93L 5.0L 6L

v What if my final sample pressure is at 0"Hg?
'le With respect to an indoor or ambient sample, if the final pressure is 0”Hg, your

sample should still be valid. A few things could have happened: The flow rate may
have been slightly too high leading to your sample being skewed in favor of the
beginning portion of the sampling period. These samples should still be
considered valid because the sample was taken over the entire sampling interval.

With respect to a soil gas sample, your sample may not be valid. Your soil gas
sample apparatus should be thoroughly tested for leaks before any sampling is
started using carrier gases (helium is preferred). If your sample goes to 0”Hg
during the allotted time, this may indicate to the regulatory agency that you had a
leak in your system and your sample is diluted with ambient air. Take every
precaution to ensure you have a leak-tight system before sampling begins.

V4.7010 Page 7 of 17



<
W For soil gas samples, what tracer gases may be used?
= A\
L' W This is state specific, so you will need to consult the appropriate vapor intrusion
= guidance document. We highly recommend working with a tracer gas you can

' detect in the field — helium is the most common and is highly recommended. This is
N in your best interest so you can correct leaks in your sampling train before opening

the sampling canister. If a tracer gas is sent back to the lab for analysis (for a tracer

gas like Isopropanol), you may find out your sampling system leaked after the fact —

this costs you time and money! Save yourself the hassle and use a field tracer. You

will be happy you did!

"
5‘] FREQUENTLY ASKED QUESTIONS

N
V ‘ How much lead time should I give the laboratory when ordering air sampling canisters?
= \‘
MV‘ Since a certain level of preparation goes into the organization of canister order, we
~——’ have established the following recommendations for ordering canisters:
(J

1-5 canisters............. 2-3 days
6-10 canisters............ 1 week
10+ canisters............. 2 weeks

Of course we understand that some projects may change at the last minute or
sampling may need to occur immediately. Never hesitate to call the laboratory to
check if we can fulfil your sampling needs. We strive to take all the steps we can
to ensure that you can complete your sampling in a timely manner.

canisters?

[/
CJn/p
=

V %' How much lead time should I give the laboratory when requesting a pickup of air sampling

At least one day. If you have more than 10 canisters, please call 3 or more days in
advance. Please remember that after sampling, the holding time is 30 days. If you
will be placing samples on hold, schedule your pickups accordingly. Ideally, when
putting samples on hold, pickups should be made immediately after sampling so
that you will not incur rush surcharges.

‘
% Why do my reporting limits vary from sample to sample?
s N
MW Dilutions change reporting limits depending on dilution factor. For example, in an
(J
A

ambient air sample, if a canister necessitates a (20x) dilution due to high target
compounds, the reporting limits rise from 0.40ppbv to 8.0ppbv.
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V Should the canister hiss when | start to sample?

'1 l No. If the canister hisses this means there is a leak in the connection of the flow
‘ controller to the canister. Please contact the laboratory if this occurs.

(Note: This does not apply to grab samples)

‘

Do | have to refrigerate my samples after | take them?

V I No, you may leave them at room temperature.

What if | don’t have access to a barometer or thermometer in the field?

<&

<.
;A

The temperature and barometric pressure reading may be obtained from a nearby
National Weather Service station (e.g. http://www.wundergound.com). In this case,
the station value for barometric pressure (which is the absolute barometric
pressure) shall be requested and an adjustment for elevation differences between
the weather station and sampling point shall be made at a rate of minus 2.5 mm Hg

(0.1 in.) per 30 m (100 ft) elevation increase or plus 2.5 mm Hg (0.1 in) per 30 m
(100 ft) elevation decrease.

(e.g. — Flow Regulator ID when grab samples are taken)

p &' What if areas of the chain of custody do not apply to my sampling?

Please leave these areas blank. Do not cross them out or mark them in any way;
doing so may lead to rejection of your data by a regulatory agency.

V N Does the laboratory run a Method Blank everyday?

wv‘

Yes, we do. The blank must pass method criteria before any samples are run for
the day.
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N\
W What is standard turnaround-time (TAT)? When will | receive my data package?
< \‘
Y%
i

2 weeks or 10 business days for analysis, 3 weeks or 15 business days for the
hardcopy data package. Turnaround time starts after receipt of samples to the
laboratory. Expedited TAT is available upon request and will incur a surcharge.

N
Vl Can I modify the compound list?
‘
'JW| Yes. You may shorten the compound list to meet your sampling needs (e.g. BTEX

+ MTBE) or you may add compounds which are run by Method TO-15, but not
typically reported (e.g. pentane). Please check with the laboratory before adding
compounds to your list to ensure your compounds of choice can be reported on the
standard list. If they cannot, they may still be able to be detected using a library
search for tentatively identified compound (TICs).

~

W I know what contaminants | have on-site. Should I modify my compound list?
= N

' Vl It is highly recommended (even mandatory in some states) that on the VI first
_‘ sampling event, the full target list be run. After the contaminants are assessed, the

CJ

list can then be narrowed down.

‘
V I need to take an ambient sample in an unsecured area — what should | do?

'JMl It is highly recommended that you find a hidden area to place your ambient air

canister and using some type of lock to secure the canister overnight. If canisters
are lost are stolen, the user is held monetarily responsible.

% What is ppbv?
V%,
&

The unit of measurement, ppbv, means parts per billion by volume.
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V How does ppbv differ from ppb?
N\
'JMI The unit of measurement, ppb, means parts per billion. For example, ppb can

mean either pg/kg or pg/L. These are considered weight-to-weight or weight-to-
volume ratios. The unit ppbV is a volume-to-volume ratio, where 1ppbv = 1
uL/m’ or 1 pL/1000L.

Table 2 shows the differences between reporting units in different matrices.

Table 2: ppb and relationships according to matrix

Relationship (ppb) ng/kg = ppb pg/L = ppb ng/m’ # ppb
Ratio Tvpes Weight-to-weight = Weight-to-volume ~ Volume-to-volume #
yp Weight-to-weight Weight-to-volume Weight-to-volume

V How does ppbv relate to ug/m*?
s V I These 2 units are not equal. Calculations must be used to convert from one unit to

another
s (Appendix A:Equations 3 & 4).
N\
P | see the equation, but what is 24.45?

. V This number is derived from the ideal gas law (Appendix A:Equation 5). Using

the ideal gas law, an equation can be derived which is usable in air analyses
(Appendix A:Equation 6).

MORE QUESTIONS? CALL THE LAB!
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APPENDIX A: EQUATIONS FOR AIR ANALYSIS
Equation 1: Dilution Factor Calculation

. . Pafter diltuion + Plab atomosphere
Dilution Factor =

Plabatomosphere - Pbefore diltuion ConVerSionS:
. “Hg to psi: psi to atm
*Lab atmosphere = 14.7psi or 1 atm psi ="Hg x 0.491 14.7psi = 1atm

Dilution Factor — ((”Hg X 0491)+ Plab atmosphere )
( —("Hgx0.491))

lab atmosphere

Example:
Sample canister diluted from 7 Hg (3.437psi) to 14.7psi (29.9”Hg).

(14.7 +14.7)

e T =) 61 dilut
(14.7 - (7% 0.491)) —

Dilution Factor =

Explanation:
The pressure of the canister before dilution (Ppefore giltion) 18 brought from 7”Hg to 29.9”Hg after dilution (P,ger ditution) With
clean humidified air. This is equivalent to 14.7psi or room pressure (Piap amosphere) fOI this particular example.

Equation 2: Sample Collection Volume

Example:
Sample Vol initial pressure - final pressure st | A sample is collected in a 6L canister. Initial pressure
ample Volume = x canister volume . »
P atmospheric reference pressure gauge reading was 29”Hg and final pressure gauge

reading was 5”Hg

29"Hg-5"HY || ¢ ~ 4.97L collected
29"Hg

Equation 3: Conversion from ppbv to pg /m3

. Example:
ppbv x molecular weight of compound _Mg Toluene Molecular Weight = 92
24.45 m’
0.85ppbvx92 7
— =325
24.45 m’
7.0 ppbv x 92 _ 26.4@
24.45 m’
Equation 4: Conversion from pg /m3 to ppbv
49
ey x 24.45 Example:
= ppbv Heptane Molecular Weight = 100

molecular weight of compound
ug  24.45
1.0=-x———==0.24ppbv
m* 100 PP

Mg 2445
5.0 = x——=1.22ppbv
m’ 100 PP
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APPENDIX A: EQUATIONS FOR AIR ANALYSIS

Equation 5: Ideal Gas Law

PV=nRT

P is the air pressure in kPa*

V is the volume the gas/contaminant occupies in L

n is the amount of gas (# of gas molecules, in moles)
T is absolute temperature in Kelvin (°C + 273)**

R is the universal gas constant is:

L-kPa
mol - K

8.3144

*Air pressure = 101.325 kPa
**Room temperature = 25°C or 298K

Equation 6: Derivation of the lIdeal Gas Law

Use assumed air pressure and room temperature given in equation 5.

Vcontaminam[ L] = MaS'Scontaminant[g] x8.3 144|: L-kPa :| X Tair[K]X #
MolecularWeighteonaminan|g / mole] mol - K Pair[kPa]
Veontaminan L] = Mas_sw”tam‘“a”‘[g] «8.3144 B KPR oogk L
MolecularWeighteontaninan|g / mole] mol - K 101.325kPa
Equation 6.1:
Now, we have 24.45, which we can use for conversion.
Veontaminan{ L] = MaS-Scontaminant[g ] %2445 L
MolecularWeighteontaminan|g / mole] mol

Jas

Example: Convert 150 —- (150 x 107° g) of ethylbenzene (MW=106.2) to ppmV using equation 6.1.
m

—6
Veontaminant] L] = _150x107[g] «24.45 L —3.45x10-L or 0.0345mL
106.2[g / mole] mol

Divide this by the sample volume in m® (=1m’), which gives us our result in ppmV. To convert to ppbv, multiply by 1000.

150 Lg3 ethyl benzene = 0.0345ppmV or 34.5ppbV
m
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APPENDIX B: METHOD TO-15 CONVERSION TABLE
with NJDEP LLTO-15 spelling and alphabetization

Formula
Target Compound CAS # Weight ppbv pg/ma3
Acetone 67-64-1 58.08 0.20 0.48
Allyl chloride 107-05-1 76.53 0.20 0.63
Benzene 71-43-2 78.11 0.20 0.64
Bromodichloromethane 75-27-4 163.8 0.20 1.34
Bromoform 75-25-2 252.8 0.20 2.07
Bromomethane 74-83-9 94.94 0.20 0.78
1,3-Butadiene 106-99-0 54.09 0.20 0.44
Chlorobenzene 108-90-7 112.6 0.20 0.92
Chloroethane 75-00-3 64.52 0.20 0.53
Chloroform 67-66-3 119.4 0.20 0.98
Chloromethane 74-87-3 50.49 0.20 0.41
Carbon disulfide 75-15-0 76.14 0.20 0.62
Carbon tetrachloride 56-23-5 153.8 0.20 1.26
2-Chlorotoluene 95-49-8 126.6 0.20 1.04
Cyclohexane 110-82-7 84.16 0.20 0.69
Dibromochloromethane 124-48-1 208.3 0.20 1.70
1,2-Dibromoethane 106-93-4 187.9 0.20 1.54
1,2-Dichlorobenzene 95-50-1 147.0 0.20 1.20
1,3-Dichlorobenzene 541-73-1 147.0 0.20 1.20
1,4-Dichlorobenzene 106-46-7 147.0 0.20 1.20
Dichlorodifluoromethane 75-71-8 120.9 0.20 0.99
1,1-Dichloroethane 75-34-3 98.96 0.20 0.81
1,2-Dichloroethane 107-06-2 98.96 0.20 0.81
1,1-Dichloroethene 75-35-4 96.94 0.20 0.79
1,2-Dichloroethene (cis) 156-59-2 96.94 0.20 0.79
1,2-Dichloroethene (trans) 156-60-5 96.94 0.20 0.79
1,2-Dichloropropane 78-87-5 113.0 0.20 0.92
1,3-Dichloropropene (cis) 10061-01-5 111.0 0.20 0.91
1,3-Dichloropropene (trans) 10061-02-6 111.0 0.20 0.91
1,2-Dichlorotetrafluoroethane 76-14-2 170.9 0.20 1.40

V4.7010
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APPENDIX B: METHOD TO-15 CONVERSION TABLE
with NJDEP LLTO-15 spelling and alphabetization

Formula
Target Compound CAS # Weight ppbv ug/ma3
1,4-Dioxane 123-91-1 88.12 0.20 0.72
Ethanol 64-17-5 46.07 0.20 0.38
Ethylbenzene 100-41-4 106.2 0.20 0.87
4-Ethyltoluene 622-96-8 120.2 0.20 0.98
n-Heptane 142-82-5 100.2 0.20 0.82
1,3-Hexachlorobutadiene 87-68-3 260.8 0.20 2.13
n-Hexane 110-54-3 86.17 0.20 0.70
Isopropanol 67-63-0 60.10 0.20 0.49
Methylene chloride 75-09-2 84.94 0.20 0.69
Methyl ethyl ketone 78-93-3 72.11 0.20 0.59
Methyl isobutyl ketone 108-10-1 100.2 0.20 0.82
Methyl methacrylate 80-62-6 100.1 0.20 0.82
Methyl tert-butyl ether 1634-04-4 88.15 0.20 0.72
Styrene 100-42-5 104.1 0.20 0.85
Tert-butyl alcohol 75-65-0 74.12 0.20 0.61
1,1,2,2-Tetrachloroethane 79-34-5 167.9 0.20 1.37
Tetrachloroethene 127-18-4 165.8 0.20 1.36
Tetrahydrofuran 109-99-9 72.11 0.20 0.59
Toluene 108-88-3 92.14 0.20 0.75
1,2,4-Trichlorobenzene 120-82-1 181.5 0.20 1.48
1,1,1-Trichloroethane 71-55-6 133.4 0.20 1.09
1,1,2-Trichloroethane 79-00-5 133.4 0.20 1.09
Trichloroethene 79-01-6 131.4 0.20 1.07
Trichlorofluoromethane 75-69-4 137.4 0.20 1.12
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 187.4 0.20 1.53
1,2,4-Trimethylbenzene 95-63-6 120.2 0.20 0.98
1,3,5-Trimethylbenzene 108-67-8 120.2 0.20 0.98
2,2,4-Trimethylpentane 540-84-1 114.2 0.20 0.93
Vinyl bromide 593-60-2 106.9 0.20 0.87
Vinyl chloride 75-01-4 62.50 0.20 0.51
Xylenes (m&p) 179601-23-1 106.2 0.40 1.74
Xylenes (0) 95-47-6 106.2 0.20 0.87
V4.7010
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1. Veriflo™ SC423XL
flow controller

This flow controller is the heart of

the sampling train. It is a high-quality

device designed to maintain a

constant mass flow as the prassure
changes fram 20" Hg to 5° Hg (we rec-

armmend you stop sampling ator

befora 5" Hg of vacuum). All wetted

parts of the flow controller can be

Siltek® treatad,

2. Stainless steel
VaCuum gauge

Ftted to the flow controller, the gauge
monitors canister vacuum changes

during sampling.

3. V-inch Siltak®
sample inlet

The 0.2m x sinch tubing includes
a stainless steel nut on the inlet end,

to prevent water droplets from
accurnulating at the edge of the

tubing, where they could be pulled

into the sampling train.

APPENDIX C: FLOW CONTROLLERS AND CANISTERS

All fitting connections are '4" tube,
except whera noted.

1" NPT

Figure 3: Flow controller system

4, 2-micron frit

filter and washer

Located prior to the critical orifice

to prevent airbome particles from
clogaing the crtical orifica. Easily
replaceable and available in stainless
steel, or Siltek® traated for optimum
inertness.

5. Interchangeable

critical orifice

Aninterchangeable nuby critical
arifice allows you to control the fow
with vary high precision. To select the
cormeact critical arifice for your sample,
sae table below. Available in stainless
stes|, or Siltek® traated for optimum
inertrigss.

Source: Restek® Passive Air Sampling Kits Pamphlet

Table 3: Flow controller settings and orifice sizes

Canister Size

Sampling Time

Orifice Flow Rate
1 Liter 6 Liter (ccl/per
Number .
minute)
4 hours 24 hours 12 4.17
1 hour & hours 20 16.7
30 min 3 hours 30 333
10 min 1 hour 60 100
5 min 30 min 90 200

V4.7010
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