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1.0 Executive Summary 
This report presents the results of an industrial hygiene air sampling survey conducted to 
evaluate potential employee exposures to airborne diacetyl and 2,3-pentanedione 
vapors emitted during coffee roasting operations conducted at the Speedwell Coffee. 
(SPEEDWELL) facility located at 208 South Meadow Road in Plymouth, Massachusetts.  
A combination of personal and area air samples were collected while employees 
performed normal roasting, handling, storage, and packaging operations and during the 
use of a portable home roasting unit. 

The survey results indicated that potential emissions of diacetyl and 2,3-pentanedione 
during these operations were minimal and well below existing and proposed 
occupational exposure limits. 



SPEEDWELL COFFEE  INDUSTRIAL HYGIENE SURVEY REPORT 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC.  APRIL 2016 
PROJECT NO. 16-010.001  PAGE 2 

2.0 Purpose of Survey 
Over the past few years, the National Institute for Occupational Safety and Health 
(NIOSH) has conducted studies and published a number of papers regarding the use 
and potential health hazards of artificial food flavorings used in the microwave popcorn 
industry.  The manufactured flavorings, most notably diacetyl and 2,3-pentanedione, 
release volatile organic compounds (VOCs) which have been found to cause an 
irreversible lung condition called obliterative bronchiolitis among a number of workers 
exposed to these substances.  More recently, NIOSH has found that diacetyl and 2,3-
pentanedione are also naturally produced and released when coffee beans are roasted. 

As a result of these studies, NIOSH has proposed a recommended exposure limit (REL) 
of 5 parts per billion (ppb) for diacetyl and 9.3 ppb for 2,3-pentanedione (as a time-
weighted average (TWA) for up to 8 hours/day during a 40-hour workweek).  NIOSH 
also proposed 15-minute short-term exposure limits (STELs) of 25 ppb for diacetyl and 
31 ppb for 2,3-pentanedione.  NIOSH recommends that workplaces performing coffee 
roasting and related operations be monitored for potential exposures to diacetyl and 2,3-
pentanedione.  If exposures above the recommended limits are found to exist, then 
NIOSH recommends that workplace interventions such as engineering controls, 
ventilation changes, and the use of respiratory protection be put in place to protect 
workers. 

SPEEDWELL requested an industrial hygiene air sampling survey to evaluate the 
potential for diacetyl and 2,3-pentanedione vapors becoming airborne and potentially 
exposing employees during coffee roasting and packaging operations performed at their 
Plymouth facility.   SPEEDWELL also sells home roasting units and requested additional 
testing during the operation of these units. 

This survey was conducted on March 8, 2016, by Robert King, CIH, CSP, Senior EH&S 
Project Engineer, and John Kelleher, EH&S Scientist, of Capaccio Environmental 
Engineering, Inc. (CAPACCIO). 
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3.0 Sampling Methodology 
Air samples for diacetyl and 2,3-pentanedione were collected using two silica gel tubes 
in series attached by Tygon tubing to SKC AirChek 52 air sampling pumps operating 
between 0.1 and 0.2 liters of air per minute.  The air sampling pumps were calibrated 
before, during, and after sampling using a field rotameter that was calibrated by Galson 
Laboratories.  Two employees were monitored by collecting personal “breathing zone” 
samples by placing the pumps on the employees’ belts and attaching the sampling tubes 
to the employees’ collars.  One area sample was collected during the operation of a 
home roasting unit by placing a pump and sampling tubes in an area close to the 
breathing zone of an employee operating the home roaster.  After sampling, the 
sampling tubes were capped, labeled, and shipped to the laboratory for analysis. 

The samples collected were analyzed by the Galson Laboratories facility located in East 
Syracuse, New York, which is accredited by the American Industrial Hygiene Association 
(AIHA).  The air samples were analyzed for diacetyl using the OSHA 1012 method and 
for 2,3-pentanedione using the OSHA 1013/1016 method with subsequent analysis by 
gas chromatography.  The air sample results are presented in Table One in Section 4.0 
of this report and a copy of the laboratory analytical report is included in Appendix A. 

In addition to the air sampling for diacetyl and 2,3-pentanedione, a portable 
photoionization detector (PID) was used to monitor airborne levels of total volatile 
organic compounds (VOCs) in parts per billion (ppb) during the various operations 
performed at the facility.  The meter used was a Rae Systems Model PPB Rae, Serial 
Number PR004, and was calibrated by Galson Labs on 3/4/2016.  The monitoring 
results are included in Table Two in section 4.0 of this report. 
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4.0 Air Sampling Results 
Table One 

Air Sample Results – Diacetyl and 2,3-Pentanedione 

 

Daily Roasting and Packaging Operations 

Sample 
Number 

Sample 
Type 

Employee /  
Operation 

Sample 
Time 

(Minutes) 

Sample 
Volume 
(Liters) 

Diacetyl 2,3-Pentanedione 

Sample 
Results  

TWA 
(ppb) 

   Occupational                     
Exposure Limits Sample 

Results  
TWA 
(ppb) 

   Occupational                     
Exposure Limits 

TLV 
TWA-8 
(ppb) 

TLV 
STEL 
(ppb) 

REL 
TWA-8 
(ppb) 

REL 
STEL 
(ppb) 

TLV 
TWA-8 
(ppb) 

TLV 
STEL 
(ppb) 

REL 
TWA-8 
(ppb) 

REL 
STEL 
(ppb) 

1 BZ Larry Anzuoni 141 21.8 ND 
(<1.3) 10 20 5 25 ND 

(<11) --- --- 9.3 31 

2 BZ Sarah Correira 178 24.3 1.2 10 20 5 25 ND 
(<10) --- --- 9.3 31 

   BZ = Breathing Zone Sample                                                         AREA = Area Sample                                                                  ppb = parts per billion 
   TLV = Threshold Limit Value (ACGIH)                                           REL =Recommended Exposure Limit (NIOSH) 
   ND = None Detected (below the analytical method’s limit of detection) 
   TWA = Time-weighted average concentration for duration of sample       
   TWA-8 = Time-weighted average concentration limit averaged over an 8- hour workday during a 40-hour workweek                                                            
   STEL = Short term exposure limit averaged over any 15-minute period 

 
 
 

Gene Cafe CBR-101 Home Coffee Roaster 
 

Sample 
Number 

Sample 
Type 

Employee /  
Operation 

Sample 
Time 

(Minutes) 

Sample 
Volume 
(Liters) 

Diacetyl 2,3-Pentanedione 

Sample 
Results  

TWA 
(ppb) 

   Occupational                     
Exposure Limits Sample 

Results  
TWA 
(ppb) 

   Occupational                     
Exposure Limits 

TLV 
TWA-8 
(ppb) 

TLV 
STEL 
(ppb) 

REL 
TWA-8 
(ppb) 

REL 
STEL 
(ppb) 

TLV 
TWA-8 
(ppb) 

TLV 
STEL 
(ppb) 

REL 
TWA-8 
(ppb) 

REL 
STEL 
(ppb) 

3 AREA 

Using Home 
Roaster: 

Roasting three 
consecutive 
batches of 

beans 

101 18.2 1.9 10 20 5 25 ND 
(<13) --- --- 9.3 31 

   BZ = Breathing Zone Sample                                                         AREA = Area Sample                                                                  ppb = parts per billion 
   TLV = Threshold Limit Value (ACGIH)                                           REL =Recommended Exposure Limit (NIOSH) 
   ND = None Detected (below the analytical method’s limit of detection) 
   TWA = Time-weighted average concentration for duration of sample       
   TWA-8 = Time-weighted average concentration limit averaged over an 8- hour workday during a 40-hour workweek                                                            
   STEL = Short term exposure limit averaged over any 15-minute period 
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Table Two 

Monitoring for Total VOCs 

Time Area/Operation Total VOC’s (ppb) 

12:05 Outside front entrance 0 

12:11 Behind bin rack 185 

12:11 Above cooling tray 210 

12:12 Behind drum roaster 232 

12:11 Chaff drum 214 

12:11 By blower fan 220 

12:11 Warehouse storage racks 235 

12:11 Corner computer desk 200 

12:17 Coffee counter 142 

12:20 Outside front entrance 30 

12:24 Coffee counter 90 

12:25 Workbench 164 

12:27 Behind bin rack 186 

12:28 Above open bin (dated 3/8) on packing table 
After shaking 

300 – 700 
1,000 – 3,000 

12:30 Above open bin (dated 3/8) on bin rack 
After shaking 

400 – 800 
500 – 20,830 

12:35 Above cooling tray 250 - 280 

12:36 Dumping tray into bin 200 - 250 

12:38 Above open bin (recently roasted) on floor 
After shaking 

400 – 800 
400 – 1,200 

12:45 Above packing table 200 - 370 
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Time Area/Operation Total VOC’s (ppb) 

12:47 Above bag being filled 500 – 1,500 

12:48 Above bin on packing table 200 - 300 

12:50 Inside sack of green beans 150 - 170 

12:53 Inside a closed bin (dated 3/8) on rack 33,970 

12:54 Inside a closed bin (dated 3/4) on rack 51,190 

1:10 Inside shop with garage door open 10 - 20 

1:15 Inside a filled bag 175 - 190 

1:16 Above bin being stirred by hand 700 

1:18 Inside a closed bin (dated 3/4) on rack 38,800 

1:40 Behind home roaster 85 

1:43 Front of home roaster 86 

1:45 Above roaster exhaust 300 - 700 

1:47 1st Batch – Behind home roaster 192 

1:47 1st Batch – Front of home roaster 1,000 

1:48 1st Batch – Above roaster exhaust 6,000 

1:55 1st Batch – Above roaster exhaust 148,200 

2:11 2nd  Batch – Behind home roaster 175 

2:12 2nd  Batch – Front of home roaster 180 

2:12 2nd  Batch – Above roaster exhaust 14,000 

2:20 2nd  Batch – Behind home roaster 94 

2:20 2nd  Batch – Front of home roaster 80 - 120 
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Time Area/Operation Total VOC’s (ppb) 

2:20 2nd  Batch – Above roaster exhaust 500 

2:32 3rd  Batch – Behind home roaster 12 

2:32 3rd  Batch – Front of home roaster 30 

2:32 3rd  Batch – Above roaster exhaust 1,400 

2:42 3rd  Batch – Above roaster exhaust 23,000 
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5.0 Summary and Conclusions 
During this survey, two employees were monitored for potential exposures to airborne 
diacetyl and 2,3-pentanedione vapors off-gassing from coffee beans during roasting, 
packaging, storage, and handling operations.  Potential exposures during the use of a 
home roasting unit were also evaluated.  Monitoring was also conducted throughout the 
survey to evaluate levels of total volatile organic compounds (VOCs) during various 
operations and activities. 

The results for the air samples collected are presented in Table One in Section 4.0.  The 
laboratory analytical results indicated that barely detectible amounts of diacetyl were 
found with one of the employees performing roasting operations (1.2 ppb) and also with 
the sample collected during use of the home roasting unit (1.9 ppb).  These measured 
levels were well below the current ACGIH threshold limit value (TLV) of 10 ppb as a 
time-weighted average (TWA) for up to 8 hours and 20 ppb for a short term exposure 
limit (STEL) of up to 15 minutes. The results were also well below the proposed NIOSH 
recommended exposure limits (REL) of 5 ppb as a TWA for 8 hours and 25 ppb as a 
STEL for a 15-minute exposure. 

The same air samples were analyzed for 2,3-pentanedione and the analytical results 
indicated no levels present above the analytical limit of detection for the analytical 
method used and therefore are reported as “None Detected” (ND).  If any vapors were 
present below the detection limit, they would be well below the proposed NIOSH limits of 
9.3 ppb as a TWA 8-hour concentration and 31 ppb as a 15-minute STEL concentration. 

These sample results therefore indicate that potential exposures to airborne diacetyl and 
2,3-pentanedione on the day of this survey were well below the current ACGIH and 
proposed NIOSH occupational exposure limits. 

The results of the air monitoring conducted to evaluate levels of volatile organic 
compounds (VOCs) are presented in Table Two in Section 4.0.  The PID unit used 
measures total VOCs in units of parts per billion (ppb) and does not provide information 
on the identity of the VOCs being measured.  The results show that small amounts of 
VOCs are generated during roasting, packaging, and related operations.  VOC levels 
around the roaster, above the packing table, behind the bin storage rack, and in the 
general warehouse and office areas were all below 280 ppb.  The roaster itself is 
provided with a new and efficient local exhaust ventilation system which captures almost 
all of the VOCs generated during the bulk roasting process. 

Slightly higher levels of VOCs were measured during the coffee bag filling operation 
conducted on the packing table.  VOCs ranged from 200 ppb to 1,500 ppb measured 
directly above a bag being hand filled with a scoop. 

The highest levels of VOCs found were inside the storage bins of roasted beans.  The 
air above open bins of roasted beans measured 300 to 800 ppb of VOCs and when the 
bins were shaken, the levels jumped to a high of 20,380 ppb.  The highest levels of 
VOCs, approximately 30,000 to 50,000 ppb, were measured inside closed bins of 
roasted beans sitting on the storage rack. 
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During the operation of the home roasting unit, measurements were taken in front of the 
unit, in back of the unit, and above the exhaust opening of the unit.  These 
measurements were taken before the unit was started and then during the roasting of 
three consecutive batches of beans.  VOCs in front and behind the home unit were low, 
measuring from 12 to 192 ppb, with one peak of 1,000 ppb.  The levels measured 
directly above the exhaust of the unit were low at the start of each batch, from 300 to 
1,400 ppb, and ranged from 6,000 to 148,200 ppb during the peak of the roasting 
process. 

All of these measurements indicate that naturally occurring VOCs off gas from coffee 
beans at different concentrations during different activities associated with the roasting, 
storage, and bagging processes.  However, potential emissions of diacetyl and 2,3-
pentanedione during these operations were found to be well below existing and 
proposed occupational exposure limits. 
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APPENDIX A 

Laboratory Data 



Mr. Robert King                                   March 22, 2016
Capaccio Environmental Engineering, Inc.
293 Boston Post Road West
Marlborough, MA 01752

Account# 21020                                                                    Login# L369315

Dear Mr. King:

Enclosed are the analytical results for the samples received by our laboratory on March 10, 2016.  
All test results meet the quality control requirements of AIHA-LAP and NELAC unless otherwise stated 
in this report.  All samples on the chain of custody were received in good condition unless otherwise 
noted. 

The samples submitted for Diacetyl & 2,3-Pentanedione were subcontracted to Bureau Veritas/Clayton 
Group Services, Inc.  Their report is enclosed in its entirety.

Results in this report are based on the sampling data provided by the client and refer only to the
samples as they were received at the laboratory.  Unless otherwise requested, all samples will be 
discarded 14 days from the date of this report, with the exception of IOMs, which will be cleaned 
and disposed of after seven calendar days.

Current Scopes of Accreditation can be viewed at www.galsonlabs.com in the accreditations section 
under the "about Galson" tab.

Please contact Amanda Frateschi at (888) 432-5227, if you would like any additional information 
regarding this report.  Thank you for using SGS Galson Laboratories.

Sincerely,

SGS Galson Laboratories

[qcsig] 

Lisa Swab
Laboratory Director

Enclosure(s)

Galson Laboratories, Inc. is now a part of SGS, the world's leading inspection, verification, testing, and 
certification company. As part of our transition to SGS, you will begin to see some formatting changes 
with reports that will improve the presentation of data and allow for the transition to the new logo.
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March 22, 2016

GALSON LABORATORIES
Shelly Krause

Dear Shelly Krause:

Reference: L369315

Bureau Veritas Work Order No. 16030709

6601 Kirkville Road
East Syracuse, NY  13057-

Bureau Veritas North America, Inc. received 3 samples on March 11, 2016 for the 
analyses presented in the following report.

Enclosed is a copy of the Chain-of-Custody record, acknowledging receipt of these 
samples.  Please note that any unused portion of the samples will be discarded 30 days 
after the date of this report, unless you have requested otherwise. 

This material is confidential and is intended solely for the person to whom it is addressed.  
If this is received in error, please contact the number provided below.

We appreciate the opportunity to assist you.  If you have any questions concerning this 
report, please contact a Client Services Representative at (800) 806-5887.

Sincerely,

Wendy Lesniak
Client Services Representative
Electronic signature authorized through password protection

1 of 5  
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22-Mar-16Date:CASE NARRATIVE

Project: L369315

CLIENT: GALSON LABORATORIES

Work Order No 16030709

The results of this report relate only to the samples listed in the body of this report.

Unless otherwise noted below, the following statements apply:  1) all samples were received in
acceptable condition, 2) all quality control results associated with this sample set were within
acceptable limits and/or do not adversely affect the reported results, and 3) the industrial hygiene results
have not been blank corrected.

Please note that a field blank was not identified by the client for this sample set.

Below is the statistical precision and accuracy information for diacetyl by OSHA 1012:

Number of samples =94
Recovery % = 94.05
Relative Standard Deviation % =14.51

Below is the statistical precision and accuracy information for 2,3-pentanedione by OSHA 1013:

Number of samples =72
Recovery % = 100.20
Relative Standard Deviation % =10.58

2 of 5  
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ANALYTICAL RESULTS Date: 22-Mar-16

Client: GALSON LABORATORIES

Project: L369315 Work Order No: 16030709

Analyte

Analyti cal Results

(µg) (mg/m!) (ppm)

Repor ti ng
L imit
(µg)

Test
M ethod

Date
Analyzed

Analyst: MLG

Sample Type: Silica Gel Tube

Lab Number: 001A

Sample Identification: 1

Date Sampled: 3/8/2016

DateReceived: 3/11/2016

Air Volume (L) : 21.8

2,3-Pentanedione 1 03/11/2016OSHA 1013/1016 Mod<1 <0.046 <0.011
Diacetyl 0.1 03/14/2016OSHA 1012<0.1 <0.0046 <0.0013

Analyte

Analyti cal Results

(µg) (mg/m!) (ppm)

Repor ti ng
L imit
(µg)

Test
M ethod

Date
Analyzed

Analyst: MLG

Sample Type: Silica Gel Tube

Lab Number: 002A

Sample Identification: 2

Date Sampled: 3/8/2016

DateReceived: 3/11/2016

Air Volume (L) : 24.3

2,3-Pentanedione 1 03/11/2016OSHA 1013/1016 Mod<1 <0.041 <0.010
Diacetyl 0.1 03/14/2016OSHA 10120.11 0.0044 0.0012

Analyte

Analyti cal Results

(µg) (mg/m!) (ppm)

Repor ti ng
L imit
(µg)

Test
M ethod

Date
Analyzed

Analyst: MLG

Sample Type: Silica Gel Tube

Lab Number: 003A

Sample Identification: 3

Date Sampled: 3/8/2016

DateReceived: 3/11/2016

Air Volume (L) : 18.2

2,3-Pentanedione 1 03/11/2016OSHA 1013/1016 Mod<1 <0.055 <0.013
Diacetyl 0.1 03/14/2016OSHA 10120.12 0.0065 0.0019

3 of 5  
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ANALYTICAL RESULTS Date: 22-Mar-16

Client: GALSON LABORATORIES

Project: L369315 Work Order No: 16030709

General Notes:
<: Less than the indicated reporting limit (RL).
--: Information not available or not applicable.
Back sections (if applicable) were checked and showed no significant breakthrough unless otherwise
noted.

4 of 5  
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