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COMMONWEALTH OF VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY

FIELD OPERATIONS MANUAL FOR AIR INSPECTORS
Air Standard Operating Procedures (ASOPs)

ASOP - 9
VOC SAMPLING AND ANALYSIS

I. PURPOSE/SCOPE 

Sampling and analysis of applied inks and coatings for Volatile Organic Compound
(VOC) content are being performed by the Virginia Department of Environmental
Quality (VDEQ) to verify that regulated sources are in compliance with emission limits
imposed by their air permits and applicable regulations.  VDEQ is currently conducting
this air compliance program to meet its responsibilities under state law and the
requirements of applicable State Implementation Plans.   The City of Philadelphia's
Department of Public Health Air Management Services Laboratory is providing
laboratory analytical services to VDEQ in support of this VDEQ mission. 

This Standard Operating Procedure is to provide an Air Compliance Inspector guidelines
on the proper procedures to follow when collecting a coating or ink sample for analysis
by EPA Reference Methods 24 and 24A. 

II. EQUIPMENT*

A.       CONSUMABLE EQUIPMENT

Sample containers with inner seal and screw cap  (approximately 4.0 ounce in
size)*
Custody seals* 
Evidence Tape*
Sample Labels*
Shipping Labels (return address, shipping address of laboratory)
Field documentation forms (Chain-of-custody Form, Field LogBook,)*
Zip-sealing plastic bags*
Clear packing tape*

B.       REUSABLE EQUIPMENT

Portable ice cooler
Clip Board
Insulated Shipping Container*
Ice Packs (Freeze Temperature +30°F)*
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Personal protective equipment (i.e. safety shoes, hard hat, goggles, etc.)

* These items supplied to the Regional Offices by the Central Office Air Compliance
Section.   Please contact the DEQ VOC Sampling and Analysis Program Manager when
additional supplies are needed. 

III. DEFINITIONS

CHAIN-OF-CUSTODY FORM - documentation of exchange and transportation of
samples from the field to final analysis.

EPA METHOD 24 - standard method used to determine the volatile matter content,
water content, density, volume solids and weight solids of the paint, varnish, lacquer, or
related surface coating. 

EPA METHOD 24A - this method applies to the determination of the volatile organic
compound content and density of solvent-borne (solvent reducible) printing inks or
related coatings.

FIELD LOGBOOK - documentation of events occurring during field sampling.

MULTI-COMPONENT COATINGS - coatings that are packaged in two or more parts,
which are combined before application. Upon combination a co-reactant from one part of
the coating chemically reacts, at ambient conditions, with a co-reactant from another part
of the coating.

POT LIFE - the amount of time paint may be stored before it hardens and can no longer
be used.  This usually refers to catalyzed or "two component" coatings that may have a
pot life of only a few hours after the two components are combined.

SAMPLE COLLECTION LABELS - links individual samples with the sample
collection records and the chain-of-custody record.

SOLVENT-BORNE COATING - coatings containing only organic solvents. If water is
present, it is only in trace quantities.

SPLIT SAMPLE - Two or more representative portions taken from the same sample and
submitted for analysis to different laboratories. Split samples are quality control samples
that are used to assess analytical variability and comparability. 

VOLATILE ORGANIC COMPOUND - any compound of carbon, excluding carbon
monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, and ammonium
carbonate, which participates in atmospheric photochemical reactions.
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IV. SAMPLE COLLECTION PROCEDURE

A. Notify the City of Philadelphia's Air Management Services Laboratory three to
five days prior to the actual sample collection.  Notification can be done by e-
mailing the Analytical Chemistry Supervisor, Ed McLaughlin, at
[edward.m.mclaughlin@phila.gov] or by telephone (215) 685-1064. 

B. After notifying the laboratory of your intentions to collect samples, e-mail the
VDEQ Program Manager for the VOC Sampling and Analysis Program with the
date(s) and names of the facility(ies) from which you are planning to collect
samples.  

C. Identify coatings or inks and the processes from which they are to be sampled:

1. The sample should be taken at the point of application or as close to that point
as possible.

2. Multi-component coatings that harden upon mixing and application to the
substrate must be sampled differently. Each component of a multi-component
coating must be collected in a separate sample container.  The chain-of-
custody form for each of these sample containers must identify the sample as
part of a multi-component coating. This can be done in the "REMARKS" area
of the chain-of-custody form.  A formulation sheet indicating the component
mix ratio of each component used to make the multi-component coating must
be obtained from the facility and submitted to the laboratory.

D. Once the coatings or inks to be sampled have been identified:

1. Determine the cure time of each coating or ink, 
2. Ask whether it is a multi-component coating or ink,
3. Request formulation for multi-component coating (if applicable)
4. Determine whether it is a water or solvent based coating or ink, 
5. Determine if any special handling or safety precautions are required (if

applicable; include this information on the chain-of-custody form under
"REMARKS"), 

6. Request copies of the Material Safety Data Sheets (MSDS) for each coating or
ink sample being collected.

7. Encourage the facility to take a split sample.

E. Request that a facility employee be assigned to accompany the inspector and to
draw the sample while under the inspector's supervision.

F. Have the facility's designated employee draw a sample of the selected coating or
ink from the location in the system (e.g., printing press ink well, spray gun, etc.)
which is as close to the point of application as possible and therefore will provide
the best possible "as applied" coating sample. 
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1. Keep sample containers closed until immediately before collecting the sample.
(Note: A new container needs to be used for collection at each location in
order to avoid possible mixing and/or contamination of a sample)

2. Inspect the sample container to ensure that the inside and outside are clean
and dry.  Then hand it to the facility employee assigned to draw the sample.

3. Make sure the coating or ink is thoroughly mixed before sampling.  Lacquers
and other coatings containing highly volatile solvents should be agitated in
closed containers to avoid evaporation. Water-thinned coatings tend to
incorporate air bubbles if stirred too vigorously, so they should be stirred
slowly.  

4. Make sure that the container is completely filled and that there is no
headspace between the lip of the sample container and the coating or ink
sample. If headspace exists VOC's have a greater chance of escaping and
possibly resulting in a lower VOC content when a laboratory analysis is
performed on the sample. Due to the possibility of skewed analytical results,
the laboratory will reject the sample upon discovering the existence of
excessive headspace in a sample container. 

G. Have the facility's designated employee draw samples (this includes split
samples) by filling each sample container one-at-a-time.  

Depending upon the location in the process from which the sample is taken, the
steps presented below must be followed in drawing samples. Note that when
sampling at locations other than the point immediately upstream of the actual
application of the coating or ink, you must make certain that the coating or ink is
not thinned beyond the sampling point.

1. Sampling from a spray gun or other application device*

a. Shut off the compressed air or atomizing fluid pressure and tilt the nozzle
to about a 60° angle.

b. Tilt the sample container to the same angle, insert the nozzle or
application device into the sample container, and begin to fill the sample
container using the liquid feed pressure to provide flow, gradually tilting
the sample container upright as it fills.  When filling the sample container
do not insert the application tip into the coating. This may contaminate the
sample or create bubbles leading to VOC loss.

c. Slowly fill the container to overflowing to ensure that a representative
sample is obtained and to avoid any loss of VOC due to volatilization into
the headspace.  
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* It should be noted that obtaining a representative sample from high-pressure
spray gun applicators or from coatings or inks that contain high vapor pressure
VOCs might prove difficult.

2. Sampling from an agitated/circulating coating bath or container holding
a coating ready for application 

a. Wipe off the sample container or make sure it is clean before dipping it
into the coating reservoir.  Turn the sample container upside down and
place it into the coating, approximately halfway down the reservoir. (Note:
Do not take the sample from the top surface.)

b. Turn the sample container over and slowly bring it to the top of the
coating reservoir.

3. Direct Sampling of Inks

A sample may be taken directly from the ink trough at the press using a metal
ladle, glass jar, or a clean paper cup to fill the sample container. (Note: A foam
cup should not be used due to the possibility that it may dissolve upon contact
with solvents.)

4.  Sampling from an alternate point (i.e. tap, bleed valve, paint hose, drum,
or tank)  

a. Flush any tap, valve, hose, or other sample line thoroughly before
sampling. Sampling from 55-gallon drums or larger tanks should be
avoided because stratification or separation of components may occur
under all but the most ideal mixing conditions. Hold the sample container
upright or at a slight angle so that the sampling tap may be inserted into
the container.

b. Insert the tap, valve, or hose into the sample container and begin to fill it
while attempting to avoid contamination of the sample by contact with
external parts of the sample line.

Note: Sampling at each of these alternate points will require some
judgement, since each coating line or process may have a different
orientation and layout of taps, valves, hoses, and reservoirs.

G. Once the sample has been collected, verify that a minimum headspace exist
between the coating or ink sample and the lip of the sample container.  When it
has been satisfactorily determined that there is little to no headspace, place the
sample container on a flat surface and insert the inner seal into the neck/mouth of
the container. Push downward on the inner seal, making sure to apply even force,
thus ensuring a tight fit of the inner seal to the opening of the sample container.
Screw the cap onto the container. Then wipe all residual coating material off the 



ASOP-9 VOC Sampling
March 28, 2002

Page 6 of 19

sample container. To avoid contamination, do not allow cleaning of the container
prior to inserting the inner seal.

I. Completely fill out the adhesive-backed sample container label and place the label
on the filled sample container. Sign and date the custody seal and place it over the
screw cap of the sample container so that the custody seal extends from the lid
onto the sample container itself. Next, place the evidence tape over the screw cap
in such a manner that it will be evident if the sample has been tampered with. The
evidence tape can be placed over the screw cap of the sample in the same manner
as the custody seal.  

J. Document sampling activities in the field log for that particular facility. Each
facility will have its own field logbook (see attached example page).  Each page
in the field logbook represents a sample and as such a separate page in the field
logbook must be completed for each coating or ink sample collected.  Entries
must be made in blue or black indelible ink. Corrections will consist of a single
lineout deletion that is initialed by the person making the necessary corrections. 

K. Complete the chain-of-custody form in its entirety. A separate chain-of-custody
form will need to be completed for each coating or ink sample collected.  

L. Have the facility employee who originally collected the sample for you sign the
locations on the sample label, the chain-of-custody form and the field logbook
sheet entitled "PLANT WITNESS (SIGNATURE)".  By signing each of these
documents, the facility employee is agreeing that he/she was present when the
sample was collected and that he/she was the person who actually collected the
sample.   

V. SHIPMENT OF SAMPLES

A. Place no more than 4 or 5 sample-containers into a Zip-sealing plastic bag and
seal the bag. Make sure when you are placing the sample containers into the
plastic bag that they remain in an upright position. 

B. Place each sealed bag into the insulated shipping container. Note: Each insulated
shipping container will hold approximately 16 sample containers.  Then place the
frozen ice packs around the plastic bags containing the sample containers. This
will minimize the amount of shifting of the samples that occurs during shipment. 

C. Prior to shipping the samples, sign the line on the chain-of-custody form entitled
"RELINQUISHED BY", and complete the areas entitled "TIME", "DATE" and
"REASON FOR TRANSFER"(e.g., ship to lab for analysis). 

D. Make copies of all sample documentation (MSDS, chain-of-custody form, and
formulation sheet for multi-component coatings (if applicable)) and place copies
in source file. 
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E. Fax a copy of the chain-of-custody form(s), and formulation sheet for multi-
component coatings (if applicable) to the VDEQ Program Manager (Air
Compliance Section) for the VOC Sampling and Analysis Program. The fax
number is (804) 698-4510. 

F. Place the originals of the sample documentation (MSDS, chain-of-custody form,
and formulation sheet for multi-component coatings (if applicable)) along with a
return address label (VA DEQ, Attention: VOC Program Manager - Air
Compliance Section, 629 East Main Street, Richmond, Virginia 23219) into a Zip-
sealing plastic bag and seal bag. Place the sample documentation bag on top of
the sealed bags containing the sample containers. 

G. Close the insulated shipping container by placing the lid of the insulated shipping
container on top of the sample documentation bag. Then close the flaps of the
corrugated box containing the insulated shipper. Seal the corrugated box with the
clear packing tape. Place the address label for the City of Philadelphia's
Department of Public Health Air Management Services Laboratory on the box
along with a return address label. Note: To ensure sample integrity when handling
and shipping samples, maintain samples at room temperature, preferably at 70°F
but within the range of 40°F to 100°F. Do not store sample containers in hot
areas such as a closed vehicle. Keep out of direct sunlight and keep from freezing.

H. A sample should be shipped via common carrier (e.g., United Parcel Service,
Federal Express) to the laboratory for analysis on the same day it is collected. 

I. IT IS THE RESPONSIBILITY OF THE PERSON COLLECTING THE SAMPLE(S) TO
SEE THAT THEY ARE DELIVERED TO THE LABORATORY IN A TIMELY MANNER.
NOTE: SAMPLES SHOULD NOT BE COLLECTED ON A FRIDAY OR ON A DAY
BEFORE A HOLIDAY. SAMPLES SHOULD NOT BE MAILED ON A FRIDAY SINCE
THE LABORATORY IS CLOSED ON SATURDAY AND SUNDAY. 

J.  If a sample must be stored overnight, it should be kept in a secure place, away
from extreme temperatures and away from danger of leakage, or tampering,
preferably in a locked and refrigerated storage area. Be sure to state in the field
logbook that the sample was stored overnight and the location/condition under
which it was stored. 

K. Upon receipt of the samples, the laboratory shall immediately notify the VDEQ
Project Manager if conditions or problems are identified that require immediate
resolution.  Such conditions include breakage, missing or improper chain-of-
custody forms, condition of custody seals indicating that tampering may have
occurred, and missing or improper sample labels. 

L. Upon completion of the sample analysis, the laboratory will forward all analytical
results to the VDEQ Project Manager. The Project Manager will then review
these laboratory results and forward them to the appropriate inspector.  
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CHECKLIST

SAMPLE COLLECTION PROCEDURES
____ Was laboratory notified of sampling event 3-5 days prior to actual sample collection?
____ Was an e-mail sent to VDEQ Program Manager-Air Compliance Section stating the dates and 
         facilities to be visited for the sampling event?
____ Were the coatings or inks and processes from which samples are to be collected identified?
____ Was the cure time determined for each coating or ink?
____ Is the sample being collected a multi-component ink?
____ If applicable, was the formulation for a multi-component coating requested?
____ What kind of coating or ink (e.g., water-based or solvent-based) is being collected?
____ Are there any special handling or safety precautions that the lab should be aware of?
____ If applicable, were the special handling or safety precautions documented on the chain-of-custody 
         form?
____ Were copies requested of the Material Safety Data Sheets for each coating or ink sample being 
         collected?
____ Was the facility encouraged to take a split sample?
____ Was a facility employee requested to accompany the inspector and draw samples?
____ Was a new sample container used when collecting a sample from a new location?
____ Was the sample container clean, dry (e.g., inside and outside) and capped prior to collecting a 
          sample?
____ Was the coating or ink thoroughly mixed prior to obtaining a sample?
____ Was the sample taken from the location closest to the point of application?
____ Were all appropriate steps taken to ensure a representative sample was collected and that possible 
         contamination of the sample was avoided?
____ Was the sample container completely filled and checked to ensure little to no headspace exist 
         between the sample and the lip of the sample container?
____ Was the inner seal placed on the sample container so as to ensure a tight fit and was the cap securely 

         screwed on?
____ Was the sample label completely filled out and placed on the proper sample container?
____ Was the custody seal signed and dated prior to being placed over the top of the sample container?
____ Was evidence tape placed over the screw cap in such a manner as to show later attempts to tamper 
         with the sample?
____ Were sampling activities documented in the field log?
____ Was a chain-of-custody form completed for each sample?
____ Did the facility employee sign all locations entitled "PLANT WITNESS"?

SHIPMENT OF SAMPLES
____ Were the sample containers placed into a sealed plastic bag prior to being put in the insulated 
         shipping container?
____ Were the frozen ice packs placed in the insulated shipping container so as to ensure minimal 
          movement of the samples during shipment?
____ Were the chain-of-custody forms signed in the area entitled "RELINQUISHED BY", and were 
         entries made in the "TIME", "DATE", and "REASON FOR TRANSFER" locations?
____ Were copies of the completed chain-of-custody form made and placed in the source file?
____ Were copies of the sample documentation faxed to the VDEQ Program Manager?
____ Were the original copies of the sample documentation (MSDS, chain-of-custody forms, and 
         formulation sheets for multi-component coatings (if applicable)), along with a return address label 
         placed in a sealed plastic bag prior to being placed in the insulated shipping container?
____ Was the corrugated box containing the insulated shipper properly sealed and addressed?
____ Was the sample picked up by the common carrier on the same day it was collected?
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____ If the sample was stored overnight were proper measures taken to ensure that it was kept in a secure 
         place and proper documentation of this event placed in the field logbook?
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EXAMPLE PAGE - FIELD LOGBOOK

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
VOC SAMPLING AND ANALYSIS PROGRAM

AIR COMPLIANCE SECTION
FIELD LOG

SOURCE NAME: ________________________________________________  PERMIT #: ___________________

ADDRESS: ___________________________________________________________________________________

REGION: _____________  SAMPLE ID NUMBER: _______________ TIME: ____________  DATE: _________

REASON FOR SAMPLE COLLECTION: __________________________________________________________

LOCATION OF SAMPLE COLLECTION: _________________________________________________________

COATING NAME/TYPE: _______________________________________________________________________

PRODUCT CODE: ____________________________  LOT OR BATCH #: _______________________________

SAMPLING METHOD: _________________________________________________________________________

PROCEDURE: [     ] EPA METHOD 24       [     ] EPA METHOD 24A

ANALYSIS REQUIRED: [    ] VOC CONTENT & DENSITY;       [    ] WATER;         [    ] EXEMPT SOLVENTS

PROPERTIES: [    ] BASE INK;    [    ] MULTI-COMPONENT COATING  

WERE SAMPLE PRESERVATION ACTIONS TAKEN(i.e. ice packs used) DURING SHIPMENT:____________

WERE MSDS SHEETS, AND FORMULATIONS (if applicable) INCLUDED WITH SHIPMENT: ____________

WAS CUSTODY SEAL SIGNED, DATED AND PLACED OVER TOP OF SAMPLE CONTAINER: __________

WAS DEQ SAMPLE CONTAINER USED DURING COLLECTION: ___________ ;  IF NOT DESCRIBE TYPE

OF SAMPLE CONTAINER USED: _______________________________________________________________

WAS SAMPLE LABEL COMPLETELY FILLED OUT AND PLACED ON SAMPLE CONTAINER: __________ 

PERSON RESPONSIBLE FOR SAMPLES (INSPECTOR'S SIGNATURE): _______________________________

PLANT WITNESS (SIGNATURE): ______________________________________________________________ 

SHIPPED TO LAB BY (courier's name) ___________________ ON (date and time)_________________________

IF SAMPLE WAS NOT SHIPPED ON THE DAY IT WAS COLLECTED WHERE WERE SAMPLES STORED

PRIOR TO SHIPMENT: ________________________________________________________________________

LAB USED FOR SAMPLE ANALYSIS: ___________________________________________________________

DATE LAB WAS NOTIFIED OF POSSIBLE SAMPLE SHIPMENT: _______ BY WHOM: _________________

METHOD OF NOTIFICATION: ________________ LAB PERSONNEL NOTIFIED: ______________________

DATE SAMPLE WAS RECEIVED BY LAB: ___________  DATE SAMPLE WAS ANALYZED: ____________

REMARKS INCLUDED ON CHAIN OF CUSTODY FORM: __________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

ADDITIONAL COMMENTS: ____________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
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