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Executive Summary

Near-Source Ambient Air Monitoring of Nicotine as
A Marker for Environmental Tobacco Smoke

This report presents the results of near-source ambient air monitoring of nicotine as a
marker for environmental tobacco smoke (ETS) in California. The objective of the ETS
study is to measure ambient outdoor ETS, to which the public is exposed, as part of an
evaluation by the Air Resources Board of ETS as a possible toxic air contaminant.

Several outdoor smoking areas were used in the monitoring including an airport,
community college, two office buildings, and an amusement park.

The duration of sampling at each ETS monitoring site took place during a three-day
period, and included two days of 8-hour sampling and one day of six consecutive 1-hour
sampling. Samples were coliected on XAD-4 adsorbent resin cartridges and were
analyzed by gas chromatography with a mass selective detector. The monitoring
scenarios used were: normal, collocated, and spiked sampling. Normal sampling has
two samplers adjacent to the smoking area and one for background (i.e., a sampler
located upwind from the environmental tobacco smoke). Collocated sampling is the
same except it incorporates another sampier collocated next to one of the two samplers
within the smoking area, and spiked sampling includes an extra sampler placed next to
the background sampler, which is spiked with known amounts of nicotine.

The method detection limit (MDL) used for the 1-hour samples were 0.0058 ug/m?* and
for the 8-hour samples were 0.00073 pg/m®. The quantitative limit (EQL) used for the 1-
hour samples were 0.029 ug/m? and 0.0036 pg/m? for the 8-hour samples. Any nicotine
concentrations hetween the MDL and the EQL are considered Trace level.
Concentrations measured below the MDL were reported as non-detect. Of the 85
samples collected within the smoking areas (spikes, blanks, and background samples
exciuded), 81 samples had measurable quantities of nicotine present, while 4 had trace
level. The highest 1-hr concentration of nicotine, 4.6 pg/m?, and the highest 8-hour
concentration, 3.1 ug/m?, were observed adjacent to a smoking area at the amusement
park. All results are displayed in graphs at the end of this summary.
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Airport ETS Study
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Office Building ETS Study
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Amusement Park ETS Study
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Air Monitoring Program for Environmental
Tobacco Smoke in California — 2003

Introduction

At the request of the Stationary Source Division (SSD) of the Air Resources Board
(ARB), the Monitoring and Laboratory Division (MLD) staff conducted five near-
source, ambient air monitoring studies for Environmental Tobacco Smoke (ETS)
using nicotine as a marker. The purpose of the study was to gather information to
evaluate ETS as a Toxic Air Contaminant (TAC). The studies were conducted in
Sacramento County, and in southern California between January 15, 2003 and
June 19, 2003. This report presents the results of near-source ambient air
monitoring of nicotine as a marker for Environmental Tobacco Smoke at smoking
areas at an airport, community college, two office buildings, and an amusement
park.

Sampling

Air samples were collected by passing a measured volume of ambient air through
an XAD-4 adsorbent resin-sampling cartridge, following the monitoring protocol
contained in Attachment . The XAD-4 resin sampling cartridges were stored in an
ice chest (on dry ice). The flow rate of 15 slpm was measured pre- and post-
sampling using a certified transfer standard. The exact operating interval for each
sample was recorded in the sampling equipment's memory and was recorded on
the filter media transfer sheets. The cartridges were protected from direct sunlight
and positioned at least 1.5 meters above the ground. At the end of each sampling
period the cartridges were placed in zip-lock bags and placed on dry ice. At the
end of each ETS study the cartridges, on dry ice, along with the filter media
transfer sheets, were taken directly to Trace Analytical Laboratory in the
Department of Environmenta! Toxicology at UC Davis to perform the analysis.

Three different monitoring scenarios were used: normal, collocated, and spiked
sampling (see the following and Figure 1).

Normal sampling: One sampler is placed within the smoking area and
one sampler is placed on the perimeter of the smoking area, in the
expected downwind direction. The third sampler is placed away from the
smoking area in what is expected to be upwind location, referred to as a
background sampler (three total samplers).

Collocated sampling: This is the same as normal sampling except an
additional sampler is collocated next to one of the two samplers within the
smoking area (four total samplers).



Spiked sampling: This is the same as collocated sampling except the
additional sampler is collocated next to the background sampler and the
XAD-4 sample media is spiked with known quantities of nicotine (four total
samplers).

The sites did not comply with all the siting criteria for ambient air monitoring, but
every effort was made to meet the micra-scale monitoring siting criteria in 40 CFR
Part 58, Appendix E, and Volume |l of ARB Quality Assurance Manual. A portable
meteorological station was placed at or near the downwind sampler(s) when
logistically possible. No meteorological data was coltected at the second office
building site or at the amusement park. Ambient temperature, scalar wind speed,
vector wind direction, and relative humidity were measured continuously and
reported in 15-minute averages. The height above ground of the sensors on the
portable meteorological station is approximately 2.5 meters. Data is presented
using wind rose graphs to show wind patterns and speeds. Air monitoring was not
conducted if rain or strong winds occurred or were expected before the sampling
period would end.

A. Sampling Equipment

Each sampler consisted of an XAD-4 adsorbent cartridge, Teflon tubing which was
placed inside 11/4” PVC pipe, PVC sun shield, a tripod, and a 12-volt DC external
battery powering a BGI PQ-100 air sampling pump which was stored in a
Rubbermaid tub (see Figure 2). The XAD-4 spiked cartridges were removed from
the ice chest containing dry ice and immediately connected to the Teflon tubing
then covered by the PVC sun shield during sampling periods. The PQ-100
sampler's flow rate was pre-set at 15 sipm by using a certified volumetric flow
meter. Samplers were leak checked prior to each sampling period, with sampling
tubes installed. A Met-One meteorological station was set-up prior to sampling.

B. Monitoring and Duration

Several outdoor smoking areas were used in the monitoring including an airport
(spiked sampling), college {collocated sampling), two office buildings (normai and
spiked sampling), and an amusement park (normal sampling). These outdoor sites
provided a broad variety of smoking areas.

Each study took place over a 3-day period, with sampling periods as follows:

e Two sampling days, which consisted of 8-hour sampling from 9:00 a.m. to
500 p.m.

e One sampling day, which consisted of 1-hour sampling for 6 consecutive
hours from 9:00 a.m. to 3:00 p.m.

The number of monitors and filters depended on the sampling scenario used.
—4-



Smoking activity at each study was observed and documented during sampling
periods by SSD staff. All activity data resides in SSD files.

Analytical Analysis

UC Davis Department of Environmental Toxicology's, Trace Analytical Lab (TAL)
prepared the XAD-4 adsorbent cartridges, and analyzed the samples for nicotine
using GC/MS. See Attachment |1 for fuli UCD analytical report.

Monitoring Results

Wind speed and direction ' wind rose’ diagrams for each of the study’s sampling
periods are shown Figures 3 through 11. Sample results for each sampling site,
for each period, are included with the ‘wind roses’. The method detection limit
(MDL) used for the 1-hour samples were 0.0058 pg/m* and for the 8-hour samples
were 0.00073 pg/m?®. The quantitative limit (EQL) used for the 1-hour samples
were 0.029 pg/m® and 0.0036 ug/m? for the 8-hour samples. Any nicotine
concentrations between the MDL and the EQL are considered Trace level.
Concentrations measured below the MDL were reported as non-detect (ND). Of
the 85 samples collected within the smoking areas (spikes, blanks, and
background samples excluded), 81 samples had measurable quantities of nicotine
present, while 4 had trace level. The highest 1-hr concentration of nicotine, 4.6073
ug/m?, and the highest 8-hour concentration, 3.0958 nug/m?, were observed
adjacent to a smoking area at the amusement park. A summary of site data as
follows:

Airport
1/15-17/2003 High Concentration pg/m? within smoking area 1hr = 1.4982
Low Concentration pg/m? within smoking area 1hr = 3622
Background High Concentration pg/m® 1hr = 0565
Background Low Concentration ug/m?* 8hr = .0185
Community Callege High Concentration pyg/m? within smoking area 1hr = 1463
4/1,2,7/2003 Low Concentration ug/m? within smoking area 1 & 8hr = Trace
Background High Concentration pg/m?® 8hr = 0183
Background Low Concentration ug/m® 1hr = Trace
Office Building High Concentration pug/m? within smoking area 1hr = 1756
4/9-11/2003 Low Concentration ug/m? within smoking area 1hr = .0387
Background High Concentration pg/m?® 8hr = 0102
Background Low Concentration ug/m?® 1hr = Trace
Office Building Il High Concentration pug/m? within smoking area 1hr = 2824
5/20-22/2003 Low Concentration ug/m? within smoking area 1hr = 1020

Background High Concentration pg/m® 8hr = 1240
Background Low Concentration ug/m® 1hy = .0321



VH.

Amusement park High Concentration pg/m?® within smoking area 1hr= 4.6073
6/17-19/2003 Low Concentration pg/m?® within smoking area 1hr = 6602
Background High Concentration pg/m® 1hr= 2630
Background Low Concentration pg/m?® 8hr = 1216

Field Quality Assurance
Field quality assurance for the monitoring included the following:

A. Trip Blank
Trip blanks for nicotine were obtained from UCD, labeled, recorded on the

filter media transfer sheets, and transported along with the samples for every

study.

B. Collocated Samples
Collocated samples were taken at the community college.

C. Trip Spikes
Trip spikes for nicotine were obtained from UCD, labeled, recorded on the

filter media transfer sheets, and transported along with the samples for every

study.

D. Field Spikes

Field spikes for nicotine were obtained, labeled, recorded on the filter media

transfer sheets, and transported along with the samples for every study.

Vill. Quality Assurance Results

A.  Trip Blank Sampling Results
The trip blanks results were from trace level to ND, corresponding to a
concentration between 0.0058 and 0.029 pg/m® for 1-hour samples and
between 0.00073 and 0.0036 pg/m?® for 8-hour samples.

B. Background Sampling Results
Background samples were collected for every study and located in
predominant upwind direction. The background levels ranged from

2630 pg/m? to trace levels. The same concentration limits above were used

for all filter media. See page 4 for summary of monitoring results.

C. Collocated Sampling Results
There were two 8-hour and two 1-hour collocated sampling periods with
quantifiable levels of nicotine. The comparison of collocated samples

(calculated as the difference between the two collocated samples divided by
the mean of the two samples) ranged from 32-58% for the 8-hour samples

and was 42-54% for the 1-hour sample, as shown in Table 1.

-6-



Nicotine Collocated Results (ug/m?}

Sampling Period Sampler #1 Sampler #2 col Mean RPD %
4/1/2003 8-hrs. 0.0316 0.0437 0.0377 32%
4/2/2003 8-hrs. 0.0273 0.0151 0.0212 58%
4/7/2003 1st hr. Trace Trace NA NA
4/7/2003 2nd hr. Trace Trace NA NA
4/7/2003 3rd hr. 0.0434 0.0752 0.0593 54%
4/7/2003 4th hr. INVALID 0.0484 NA NA
4/7/2003 5th hr. Trace INVALID NA NA
4/7/2003 6th hr. 0.096 0.1463 0.1212 42%

Table 1

Trip and Field Spike Results

Trip and field spikes are prepared for each individual study ranging from
400 ug to 10 pg of nicotine. The spikes are prepared in sets to allow
statistics to be applied if necessary to evaluate differences in the resuits of
the sets.

Once the spikes are received they are immediately placed on dry ice and
kept there until extraction and analysis. The trip spike samples are kept on
dry ice in an ice chest (the same one used for samples) during transportation
to the field and at all times white in the field.

The field spike samples are kept on dry ice in an ice chest (the same one
used for samples) during transportation to and from the field and at all times
while in the field except for the sampling period. Field spikes were subjected
to the same environment and experimental conditions (i.e. flow rates) as
those occurring at the time of ambient sampling. The field spikes were
obtained by sampling ambient air through the previously spiked cartridge and
were collocated with a background sample. The percent recovery for the trip
spikes ranged from 72% to 89% and the field spikes ranged from 76% to
87%.

All trip and field spikes for the studies were prepared by UC Davis
Department of Environmental Toxicology's Trace Analytical Lab (TAL).



ETS Sampling Scenarios

Normal Sampling

1stDay 2nd Day  3rd Day nate: x represents samplers/tacations
3 3 18 samples 24 note: xc represents collocated sampler
2 spares 2 note: Xs represents spiked sampler
1 field btanks 1
1 trip blanks
total 28
“Wind smoking area
:>
X X
up-wind down-wind
Normal sampling (0-3) locations
Field blanks (opened}
Trip blanks {not opened)
Collocated Sampling
1stDay 2nd Day  3rd Day
3 3 18 samples 24
1 1 6 collocated 8
2 spares 2
1 field blanks
1 trip blanks
Wind total 36 smoking area
:>
X X
up-wind down-wind
Collocated sampling {1) location
Field blanks (opened)
Trip blanks (not opened)
Spiked Sampling
1stDay 2nd Day  3rd Day
3 3 18 samples 24
2 spares 2
1 field blanks 1
1 trip blanks 1
1 1 1 spikes 3
Wind total 3 smoking area
j>
XS X
up-wind down-wind
Spikes sampling (2) locations
Field blanks (opened)
Trip blanks {not opened)
Figure 1




ETS AMBIENT AIR MONITOR
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ARBNcctine Samples Set #1 AIRFORT

Sarrples received on 1/17/2003 Lirrits Used for pgirriG:
Date Extracted: 1/21/2003 1hour  0.0058 gimB £ Trace < 0.029 pgim3
Dete Aralyzed: 1/24/2003 8hous 000073 g3 E Trace <0.0036 gim3
Nicotine
SarplelD  Fortification pgfound %Rec Awe%Rec Stdev RunTime Flow  Voifl) Vol () g
Level (ug) (min)  (Umin)
NIC133C Trace
NIC102TB Trace
NIC103FB Trace
NIC134CRA00R1 4000 B4 %
NIC135CRA00R2 4000 378494 %%
NIC1360RA00R3 4000 B30 8% 9% Fho
sampler
NICT04FSA00R1 4000 M6 85% 480 15 7200 7.20 4
NIC105FS400R2 4000 349 841 87% 480 15 7200 7.20 4
NIC106FS400R3 400.0 4177 &% 86% 1% 60 15 900 0.90 4
sampler chate
NCIZ2 34508 1 15th 480 15 7200 720 04805
NIC131 5.2064 2 15th 480 15 7200 720 07314
NC130 0.1641 3 15th 480 15 7200 720 00228
NIC129 3BT 1 16th 480 15 7200 720 0489
NIC128 71266 2 16th 480 15 7200 720 09898
NIC127 01334 3 16th 480 15 7200 720 Q0185
NIC125 0.3260 1 171y 60 15 900 080 0362
NIC126 0.3049 2 iy 60 15 900 090 04388
NIC124 0.0320 3 e 80 15 900 090 00355
NIC123 05972 1 1My 60 15 900 090 0863
NIC122 1.3484 2 My 60 15 900 090 14982
NC121 0.0375 3 1Moy 60 15 900 090 00417
NC119 05578 1 1har &0 15 900 090 06198
NIC120 04978 2 173y 60 15 900 090 05531
NC118 00473 3 1har 60 15 900 090 0055
NIC116 09290 1 17t dr 60 15 900 090 1033
NIC117 0.4655 2 M4y 60 15 900 090 05172
NIC115 0.0409 3 M4y €0 15 900 090 00454
NC113 05843 1 17her 60 15 9200 090 06492
NC114 0,524 2 1Sy 60 15 900 090 05882
NIG112 00425 3 s 60 15 900 090 00472
NIC110 0.9857 1 17iher 50 15 885 08 11137
NIC114 0.5001 2 17her 60 15 200 090 05857
NIC109 0.0508 3 1Mhey 60 15 200 090 00865
C=Resin Bark Sarpler #1 northside (dosest to teninal B)
TB =Trip Bark Sanpler #2 southside (dosest to terminal A)
FB = Field Blank Sarrpler #3  Background grass area between terminal Aand B

CR = Concurrent Recovery

FS=Held Spike

Table 2
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WIND ROSE
AIRPORT ETS STUDY
JANUARY 15, 08:45 TO 17:00 HRS. (15 MIN. AVG,)

N

1176

2.94 20.59

0.00
W 0.00-

2.54
0.00

11.76

%almsdincludettj astn/centter. |

ings drawn a intervals

01 35 69 ‘11-5 184 247 Wingd fiow 15 FROM the directions shown.
wind Speec { Miles Per Hour) No observations were missing.

PERCENT OCCURRENCE Wind Speed { Mules Per Hour) PERCENT OCCURRENCE Wind Speed { Miles Per Hourd
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIk 01 3% 69 13 184 od: el DIR ai 35 6.2 ils 184 EEI
~ B aon 100 0.00 00 000 S 5 K8 4R 43 LLY) LR L ) 00 RN
NMNE 294 0 1) 000 0 0y 0.0 (K S5wW 1] 76 000 o on 4.00 000 JRel]
NE 204 000 Q0 0Qo 000 oo SW 00 oo 000 (00 000 .00
CNE 205D oo 000 [XUis} 000 000 WEW 294 0 [} 000 ang 000 0.00
E LR:N 294 {00 000 900 000 w 00 000 000 ) 0 0n Q0
ESE 588 294 0.00 a00 G.00 [ARY] AN {1 00 0o 100 o 0 a0
SE 882 00l 000 0ok 0.00 Q.00 W 0.06) RS 0.00 000 300 0 0o
SSE 58¥ 000 000 000 000 200 NRW 294 BE2 0.00 000 0.00 .00
TOTAL OBS - 34 MISSINGOBS = 0O CALMOBS = 0 PERCENTCALM = 040

Figure 3
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WIND ROSE
AIRPORT ETS STUDY
JANUARY 16, 2003 FROM 08:45 TO 17:00 HRS. (15 MIN. AVG,)

N

20.59
20.5¢

294 ¢ag

2.94

5.88

2.94

8.82

01 35 69 115 184 242
Wind Speed ( Miles Per Hour)

2.94
294 E

2.94
2.94

Calms included at center.

Rings drawn at 5% infervals.

Wind flow is FROM the directions shown.
Nao observations were missing.

PERCENT O CURRENCE. Wind Speed ( Miles Per Hourd
LOWER BOIUND OF CATEGORY
QIR 91 35 69 LS 184 242
N 2059 Q.00 Qoo 400 g 00 Qon
NNE 2494 000 00 00 [eR{I¢] 00
~NE 588 000 400 00 00a G.00
ENE 204 0.0 0.00 000 Qo 006
E 204 000 000 0.00 GO0 0o
ESE 294 Qoo 000 000 000 000
SE 294 Q0o L] Q00 0.00 Q0o
SSE 588 000 200 000 0.00 000
TOTAL OBS = 34 MISSINGOBS = 0

PERCENT OXCCURRENCE: Wind Speed ( Miles Per Hour)
LOWER BOLND OF CATEGORY

DIR &1 15 69 11§ 134 242
S 882 oo 000 £.00 000 000
SSW 000 000 Qa0 000 000 [éR1s]
SW 388 Q00 100 ana 000 oo
WS 294 {1 000 Q00 300 [R¢0]
w 588 (i 0.0 00 000 00y
WS o4 000 0 a0 0.0 o qan
Nw 588 0.00 000 non 000 000
NNW 2059 (539,49} Q.00 Q00 [iX1] .00
CALMOBS = 0 PERCIENTCALM = 0.00

Figure 4

-12-




WIND ROSE
AIRPORT ETS STUDY
JANUARY 17, 2003 FROM 08:45 TO 15:30 HRS. (15 MIN. AVG.)

N
0.00 %0 g.00
£.00 0.00
0.00 0.00
w 000 000 : F.
0.00 0.00
000 N
0.00 2143
17.86
60.71

6.9

115
Wind Speed ( Miles Per Hour}

01 35 184 242

Calms included at center.

Rings drawn at 20% intervals.

Wind flow is FROM the directions shown.
Na observations were missing.

PERCENT OUCURRENCE Wind Speed ( Miles Per Hour)
LOWER BOLUND OF CATEGORY
DIR cl 33 69 115 184 242
N 0.00 000 [EX4 4] 000 0 00 600
~NE 000 000 6.00 000 000 000
NE G400 000 ao0 000 000 000
ENE 000 0o 000 0.00 GO0 (i) 4]}
E 0.00 000 a0o 00G 0.00 000
ESE 000 000 7100 Q00 000 00
SE 7.14 1426 0.00 000 000 000
SSE 4286 1786 000 0.00 Q00 a0
TOTALOBS = 28 MISSINGOBS= 0

PERCENT OCCURRENCE Wind Speed ( Miles Per Howr)
LOWER BOLND OF CATEGORY

DIR 0L 15 g¥ 15 184 242
5 178G 000 000 0o [sRV] Q00
SEW Q.00 Q0 000 0a0 [SRUH] 0aQ
SW (.00 400 000 000 Q.04 000
WEW 000 00 00 ¢ 000 000
W .00 Q00 Q06 000 10 [ayele]
WM 0.00 000 Q.00 000 1000 [ERLY]
NW 000 ano 400 Qa0 Q.00 000
NANW Qano 000 0.0 a0a 000 000
CALMOBS = 0 PERCENT CALM = 000

Figure 5
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ARB/Nicotine Samples Set #2 Community College

Samples received on 4/8/2003 Limits Used for pg/m3:

Date Extracted: 4/8/2003 1 hour 0.0058 pg/ma £ Trace < 0.029 pg/m3

Date Analyzed: 492003 8hours  0.00073 pg/m3 £ Trace < 0.0036 pg/ma

Nicotine

Sample 1D Fotification pgfound %Rec Ave%Rec  Stdev  RunTime Flow Vol{l} Vo (m) wgnm
Level (Lg‘) {min.} {L'min.)
NIC176C Trace
NIC137TB Trace

NIC177CR100R1 100.0 79.1105 7%

NIC178CR100R2 100.0 74.4450 4%

NIC179CR100R3 100.0 81.5101 82% 78% 4%

NIC175FS100R? 100.0 83.3829 83%

NIC138TS100R1 100.0 822737 82%

sampler date

NIC139 0.2279 1 1st 480 15 7200 720 0.0316
NIC140 0.3147 2 1st 480 15 7200 7.20 0.0437
NIC1M1 0.2131 3 1st 480 15 7200 7.20 0.0296
NIC142 0.1320 4 1st 480 15 7200 7.20 0.0183
NIC143 0.1962 1 2nd 480 15 7200 7.20 00273
NIC144 0.1080 2 2nct 480 15 7200 720 0.0151
NIC145 0.0930 3 2nd 480 15 7200 7.20 0.012¢
NIC146 0.0341 4 2rd 480 15 7200 7.20 0.0047
NIC147 0.0222 1 Tthihr 80 15 o900 0.90 Trace
NIC148 0.0209 2 Tir1hr 60 15 900 0.90 Trace
NIC148 0.0323 3 Tir1hr 60 15 900 0.90 0.0359
NIC150 0.0127 4 7th1hr 60 15 900 0.90 Trace
NIC151 0.0156 1 7th-2hr 60 15 200 0.90 Trace
NIC152 0.0169 2 7th-2hr 60 15 900 0.90 Trace
MNC153 0.0339 3 7th-2hr 60 15 900 0.90 0.0377
NIC154 0.0188 4 7th-2hr 60 15 900 0.90 Trace
NIC155 0.0391 1 Tth-3hr 60 15 200 0.90 0.0434
NIC156 0.0676 2 7the3hr 60 15 900 0.90 0.0752
NIC171 0.0500 3 7th-3hr 60 15 00 0.90 0.0556
NIC158 0.0235 4 Tth-3hr 60 15 200 0.99 Trace
NIC160 0.0436 2 Tthdhr 60 15 900 0.90 0.0484
NIC161 0.0416 3 Tih-dhr 60 15 900 0.90 0.0462
NIC162 0.0179 4 Tth-ghr 15 900 0.90 Trace
NIC163 0.0399 1 7th-5hr 60 15 200 0.90 0.0444
NIC165 0.0885 3 7the5hr 60 15 9200 0.90 0.0650
NIC166 0.0198 4 7th-5hw B0 15 900 0.90 Trace
NIC167 0.0864 1 Tth-6hr 80 15 900 0.90 0.0960
NIC168 0.1316 2 Tth-6hr 60 15 900 0.90 0.1463
NIC169 0.0473 3 Tth-6hr 60 15 900 0.80 0.0525
NIC170 0.0245 4 7th-6hr 60 15 900 0.90 Trace

C = Resin Blank sampler #1  Eastside of smoking area near BBQ pit sampler #4  Background Southside of

TB = Trip Blark sampler#2  Collocated next to sampler #1 smoking area

CR = Concurrert Recovery sampler #3  Westside of smoking area

FS = Field Spike sampler #4 Background Southside of smoking area

Table 3

-14-



WIND ROSE
COMMUNITY COLLEGE ETS STUDY
APRIL 1, 2003 FROM 09:00 TO 17:00 HRS. (15 MIN. AVG.)
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WIND ROSE
COMMUNITY COLLEGE ETS STUDY
APRIL 2, 2003 FROM 09:00 TO 17:00 HRS. (15 MIN. AV(.)

N
0.00 99 g.00
0.00 0.00
0.00 0.00
W 0.00 0.00 E
0.00 0.00
0.00

27.27

72.73

01 35

11.5
Wind Speed ( Miles Per Hour)

5.9 18.4 242

Calms included at center.

Rings drawn at 20% intervals,

Wind flow is FROM the directions shown.
No observations were missing.

PERCENT QCCURRENCE Wind Speed | Mites Per Hour)
LOWER BOUND OF CATEGORY
DIR o1 3.3 68 115 i84 12
Nooo0 000 000 000 Lo0 000

NNE 0 od 000 oog 006 0G0 GOd
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ENE [ARC o0 000 460 000 00
E 000 0.0t 000 H.00 000 900
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TOTAL OBS = 33 MISSINGQOBS = 0

PERCENT OCCURRENCE Wind Speed { Miles Per Hour)
LOWER BOUND OF CATEGORY
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Figure 7
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WIND ROSE
COMMUNITY COLLEGE ETS STUDY
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Rings drawn at 20% intervals.
wind flow is FROM the directions shown.

No observations were missing.

APRIL 7, 2003 FROM 09:00 TO 14:30 HRS. (15 MIN. AVG.)
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ARB/Nicotine Samples Set #3 Office Building
Samples received on 4/14/2003
Date Extracted: 4/14/2003
Date Analyzed: 4/14/2003

Limits Used for pig/m3:
Thour  0.0058 pg/m3 £ Trace < 0.029 pg/m3
Shours  0.00073 pg/m3 £ Trace <0.0036 pgim3

Nicatine
Samgple ID Fortification pgfound %Rec Ave%Rec Stdev  RunTime Flow Vol (L) Vol (mj) pgim3
Level (pg) {min.) {Lfmin.)
NIC206C - ND
NIC102TB ND
NIC207CRS0R1 50.0 47.5140 95%
NIC208CR50R2 50.0 44,7014 89%%
NIC209CR50R3 50.0 47.0994 9% 93% 3%
NIC182FS50R1 50.0 38.0002 76%
NIC181TS50R1 50.0 44 6704 89%
sampler date
NIC172 0.4262 1 gth 480 15 7200 7.20 0.0592
NIC173 0.5261 2 9th 480 15 7200 7.20 0.0731
NIC174 0.0734 3 gth 480 15 7200 7.20 0.0102
NIC183 0.3006 1 10th 480 15 7200 7.20 0.0417
NICt34 0.4856 2 10th 480 15 7200 7.20 0.0674
NIC185 0.0555 3 10th 480 15 7200 7.20 0.0077
NIC186 0.1581 1 11th-1hr 60 15 900 0.90 01756
NIC187 0.1302 2 1ith-1hr 60 15 900 0.90 0.1447
NIC188 0.0249 3 1th-1hr 60 15 900 0.90 Trace
NIC189 0.1551 1 11th-2hr 60 15 900 0.90 0.1724
NIC190 0.0717 2 11th-2hr 60 15 900 0.90 0.0797
NIC191 0.0199 3 1Mth-2hr 60 15 900 0.90 Trace
NIC192 0.0632 1 11th-3hr 60 15 900 0.90 0.0702
NIC193 0.0541 2 11th-3hr 60 15 200 0.90 0.0601
NIC194 0.0187 3 11th-3hr 60 15 00 09 Trace
NIC195 ND 1 ND NA NA NA NA NA
NIC196 0.1178 2 i1th-4hr 60 15 900 0.90 0.1309
NIC197 0.0150 3 11th-dhr 60 15 200 0.90 Trace
NIC198 0.0348 1 11th-Shr 60 15 900 0.90 0.0387
NIC199 0.0740 2 11th-5hr 60 15 900 0.90 0.0822
NIC200 ND 3 11th-5hr 60 15 900 0.90 ND
NiC201 0.0417 1 11th-8hr 60 15 900 0.90 0.0463
NIC202 0.0632 2 11th-6hr 60 15 900 0.90 0.0702
NIC203 0.025 3 11th-6hr 60 15 900 0.90 Trace
C = Resin Blank sampler #1 Eastside of smoking area next to tree
TB =Trip Blank sampler #2  Westside of smoking area in between benches

CR = Concurrent Recovery

FS = Field Spike

sampler #3  Background west of smoking area on lawn

Table 4
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WIND ROSE
OFFICE BUILDING ETS STUDY
APRIL 9, 2003 FROM 09:00 TO 17:00 HRS. (15 MIN. AVG.)
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Calms included at center.

Rings drawn at 10% intervals.

Wind flow is FROM the directions shown.
No observations were missing.
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PERCENT OCCURRENCE. Wind Speed | Mules Per tHour)
LOWER BOUND OF CATEGORY

DIR 61 35 a9 1i5  1gd4 2o
S 0.an [o3s1] a0 (100 000 100
S5V 000 000 000 [0l 000 00
W 000 BRI 303 GO0 Qa0 000
WEW 0 1918 1424 00 000 (3 L}
W 000 000 30 My nno (3 (30 0o
WNW ann ) Gy 000 [EReii) a00 Q00
NW a0 000 [R¢0] 000 0.0 000
NNW 0.00 Q00 Q.00 080 noo G on
CALM OBS = 0 PFRCENTCALM = 000

Figure 9
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WIND ROSE
OFFICE BUILDING ETS STUDY
APRIL 10, 2003 FROM 09:00 TO 17:00 HRS. (15 MIN. AVG))
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Calms included at center.

Rings drawn at 10% intervals.

Wind fiow is FROM the directions shown.
No observations were missing.
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Figure 10
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WIND ROSE
OFFICE BUILDING ETS STUDY
APRIL 11, 2003 FROM 09:00 TO 15:15 HRS. (15 MIN. AVG.)
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Caims included at center.

Rings drawn at 10% infervals.
Wind flow is FROM the directions shown.

No cbservations were missing.
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Figure 11
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ARB/Nicotine Sarrples Set #4 Office Buillding #2
Samples received on 523/2003
Date Extracted: 527/2003
Date Analyzed: 527/2003

Limits Used for pg/m3:

1 hour

0.0058 pg/rr3 £ Trace < 0.029 ug/m3

8hours  0.00073 pg/m3 £ Trace < 0.0036 pg/m3

Nicotine * Queestionable Data
SamplelD  Fortification pgfound %Rec Ave%Rec Stdev  RunTime Flow Vol () Vol (m)  py/m’
Level {ug) (min.) (L/min.)
NIC242C ND
NIC210TB ND
NIC211FB ND
NIC243CRZ5R1 250 21.9654 88%
NIC244CR25R2 250 221027 88%
NIC245CR25R3 250 21.5853 86% 88% 1%
NIC212FS28R2 25.0 20.0483 *80%
NIC213FS25R1 250 14.1321 *57%
NIC214FS25R3 250 19.9731 80%
NIC215TS25R1 250 206914 83%
sampler date
NIC216 0.7533 1 20th 480 15 7200 7.20 0.1046
NIC217 0.9167 2 20th 480 15 7200 7.20 0.1273
NIC218 0.8927 3 20th 480 15 7200 7.20 0.1240
NIC219 0.8682 1 21st 480 15 7200 720 0.1206
NIC220 1.0956 2 21st 480 15 7200 7.20 0.1522
NICZ221 0.3562 3 21st 480 15 7200 7.20 0.0495
NIG222 01913 1 22nd-1hr 60 15 900 0.90 0.2126
NIG223 0.1362 2 22nad-1hr 60 15 900 0.90 0.1513
NIC224 0.0353 3 22nd-1hr 60 15 00 0.90 0.0392
NIC225 0.2120 1 22nc-2hr 60 15 900 .90 0.2356
NIC226 0.2541 2 22nd-2hr 60 15 900 0.90 0.2824
NC227 0.0643 3 2nd-2hr 60 15 900 0.90 00715
NIC228 0.1253 1 22nc-3hr 60 15 900 0.90 0.1392
NIC229 0.2183 2 22nd-3hw 60 15 900 0.90 0.2426
NIC230 0.065% 3 22nd-3hr 60 15 900 0.90 00724
NIC231 0.1088 1 22nc-4hr 60 15 00 0.90 0.1209
NIC232 0.1747 2 22nd-4hr 60 15 00 0.90 0.1941
NIC233 0.0655 3 22nd-dhw 60 15 900 0.20 0.0728
NIC234 0.1118 1 22nc-5Shr 60 15 00 0.90 0.1242
NIC235 0.1687 2 22nd-5hr 60 15 900 0.290 0.1874
NIC236 0.0686 3 22nd-5hr 60 15 900 0.90 0.0762
NIC237 0.0918 1 22nd-Bhw 60 15 900 0.90 0.1020
NIG238 0.2176 2 22nd-Ghr 60 15 Q00 0.9 0.2417
NIC239 0.028% 3 22nd-6hr 60 15 900 0.90 0.0321
C = Resin Blank sampler #1  Next to the west Bank
T8 = Trip Blark sampler #2  Next to the east Bank
CR = Concurrent Recovery sampler #3  Background Behind Planter comer of quad area next to alleyway
FS = Field Spike
Table 5
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ARB/Nicoting Samples Set #5 Amusement Park

Samples received on 6/20/2003

Date Extracted: 6/23/2003
Date Analyzed: 6/24/2003

Limits Used for pg/m3:
0.0058 pg/m3 £ Trace < 0.029 pg/m3

1 hour

8hours  0.00073 ug/m3 £ Trace < 0.0036 ug/m3

Nicotine
Sample ID Fortification pgfound % Rec Ave%Rec Stdev  RunTime Flow vol (L) Vol (m’) g/
Levet {ug) (min.) {(LYmin.}
NIC275C ND
NIC246TE ND
NIC276CR10R1 10.0 7.7992 78%
NIC277CR10R2 10.0 7.6141 76%
NIC278CR10R3 10.0 7.7762 8% 7% 1%
NIC247TS10R1 10.0 71726 72%
sampler date
NIC248 16.9996 1 17th 480 15 7200 7.20 2.3611
NIC249 20.1031 2 17th 480 5 7200 7.20 2.7921
NIC250 0.8938 3 17th 480 15 7200 720 01241
NIC252 22,2234 1 18th 480 15 7200 7.20 3.0866
NIC253 18.3371 2 18th 480 15 7200 71.20 2.5468
NIC254 0.8754 3 18th 480 15 7200 7.20 0.1216
NIC255 0.7734 1 19th-1hr 80 15 900 0.90 0.8593
NIC256 0.5942 2 19th-1hr 60 15 00 0.90 0.6602
NIC257 0.1399 3 19th-thr 60 15 900 0.90 0.1554
NIC258 1.7816 1 19th-2hr 60 15 900 0.90 1.9796
NIC259 1.0900 2 19th-2hr 60 15 900 0.90 1211
NIC260 0.1262 3 19th-2hr 60 15 900 0.90 0.1403
NIC261 2.8501 1 19th-3hr 60 15 900 0.90 3.1668
NIC262 0.7930 2 19th-3hr 60 15 900 0.90 0.8812
NIC263 0.1524 3 19th-3hr 60 15 900 0.90 0.1694
NiC264 2.7863 1 19th-4hr 60 15 900 0.90 3.0959
NIC265 2.6020 2 19th-4hr 60 15 Q00 0.90 2.8911
NIC266 0.1210 3 19th-dhr 60 15 900 0.90 0.1344
NIC267 4.1466 1 19th-Shr 60 15 900 0.90 46073
NIC268 3.2723 2 19th-5hr 80 15 900 0.90 3.6359
NIC269 0.2367 3 19th-5hr 60 15 900 0.90 0.2630
NIC276 2.7862 1 16th-6hr 60 15 900 0.90 3.0958
NIC271 1.9208 2 19th-6hr 60 15 900 0.90 21342
NIC272 0.1407 3 19th-6hr 60 15 900 0.90 0.1564
C = Resin Biank sampler #1  Lamppost next to water
TB = Trip Blank sampler #2  Entry sign to smoking area

CR = Concurrent Recovery

TS = Trip Spike

sampler #3  Background Lamppost near fenceline

Table 6
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ATTACHMENT I

SAMPLING PROTOCOL
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e (California Environmenial Prdection Agency

@fAIR RESOURCES BOARD

|

MONITORING PROTOCOL FOR
NEAR-SOURCE AMBIENT AIR MONITORING OF NICOTINE AS A
MARKER FOR ENVIRONMENTAL TOBACCO SMOKE

Menitoring and Laboratory Division

October 1, 2002

The following protocol has been reviewed and approved by the Air Resources Board (ARB)
staff. Approval of this protocol does not necessarily reflect the views and policies of ARB, nor
does the mention of trade names or commercial products constitute endorsement of
recommendation for use.
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Sampling Plan ldentification and Approval

Title: Near-Source Ambient Air Monitoring of Nicotine as a Marker for
' Environmentai Tobacco Smoke

Approval:  The following sampling plan for monitoring nicotine as a surrogate for
environmental tobacco smoke (ETS) in several locations in California is
recommended for approval.

Signatures:
Wﬁ oo/
/Kenneth R. Stroud, Chief ‘Date ’

Air Quality Surveillance Branch
Air Resources Board

ryette, Shesdc) 1)y oz
Janette Brooks, Chief Date
JAir'Quality Measures Branch

(Air Resources Board
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2.0

3.0

4.0

Project Objective

Stationary Source Division (SSD) of the Air Resources Board (ARB) has
requested that the Monitoring and Laboratory Division (MLD) conduct near-
source ambient air sampling for environmental tobacco smoke (ETS). The ARB
has contracted with the Trace Analytical Laboratory in the Department of
Environmental Toxicology at UC Davis to perform the analytical work. The
purpose is to gather data from potential near-source or hot spot areas to which
the public is exposed to evaluate ETS ambient air exposure. The information
gained in this study will help in ARB’s assessment of ETS as a TAC. To do this,
the ARB is planning to use nicotine as a marker for the constituents of ETS.
Nicotine is a unique marker for the presence of ETS and has been monitored in
numerous indoor air studies related to ETS.

lL.ocation

Several potential outdoor smoking areas are being considered for the near-
source ETS monitoring study. Some of these potential areas include:

office building with outdoor smoking area

amusement park smoking area where children are present
high school or college outdoor eating/smoking area
stadium during a sporting event

apartment or condominium complex

> > & > o

Sampling Design and Method

The air monitoring for this project will include three samplers per smoking area.
Siting criteria permitting, priority will be given to placing at least one sampler
within the smoking area and at least one sampler on the perimeter of the
smoking area, in the expected downwind direction. The third sampler will be
placed away from the smoking area in what is expected to be an upwind location.
The samplers, BGI PQ100s, will run at 15 Ipm using XAD-4 absorbent sampling
media with quantitation limits of 0.01- 0.05 pg/mA3. There will be one collocated
sampler at one of the sampling locations chosen by SSD. The sites need not
comply with the siting criteria for ambient air monitoring, but every effort will be
made to meet the micro-scale monitoring siting criteria in 40 CFR Part 58,
Appendix E, and Volume Il of ARB’s Quality Assurance Manual (Table 1). The
flow rates will be checked pre and post following each sample day (Tabie 2).
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5.0

6.0

Table 1
Item/ Influence Requirements

Height of Iniet 2 to 7 meters above the ground

Spacing Between Inlets Within 4 meters, but at least 1 meter apart.

{Collocated)

Obstacles Distance between samplers and obstacles must
be at least 2 times the height the obstacle protrudes
above the sampler.

Tree Dripline Intet must be 10 meters from dripline if tree
represerts an obstruction.

Walls, Parapets, etc. inlet must be 2 meters from the walls, parapets, etc.

Air Flow Arc Unrestricted 270 degree arc that must include
predominant wind direction for seasonal high
pollutant; samplers located on the side of a building
require 180-degree clearance.

Traffic 5 to 15 meters from roadway

*From 40 CFR Part 58, Appendix E, and ARB Quality Assurance Manual, Vol. If, section 2.0.4 {(Feb. 2000)

A portable meteorological station will be placed at or near the samplers. Ambient
temperature, scalar wind speed, scalar wind direction. and relative humidity will
be measured continuously and reported in hourly averages. The height above
ground of the sensors on the portable meteorological station is approximately 2.5
meters. Data will be presented using wind rose graphs to shows wind patterns
and speeds.

Samples will not be collected if rain or strong wind is occurring or expected
before the sampling period would end. Also, sampling will not be conducted near
greenhouses, due to potential use of nicotine as an insecticide in greenhouses.

Frequency and Duration of Monitoring

For each ETS study location, a minimum of 3 days, with sampling periods as
follows:

+ On two sampling days, coliect 8-hour samples at the three monitoring
locations (approximately 8:30 a.m. to 4:30 p.m. for a total of 6
samples).

¢+ On one sampling day, collect approximately consecutive 1-hour
samples for 6-hours at the three monitoring locations between 9:00
a.m. and 4:00 p.m. (total of 18 samples).

Analysis

The Trace Analytical Laboratory in the Department of Environmental Toxicology
at UC Davis will analyze the XAD-4 sampies for nicotine. Analysis will be by gas
chromatography with mass selective detector.
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7.0

8.0

9.0

Quality Control

Field QC procedures are critical to ensuring the data collected is accurate,
relevant, and defensible. So to ensure these measures a National Institute of
Standard Technology (NIST)-traceable transfer standard will be used to,
calibrate, and verify flow rates, for the BGI PQ-100s and the Meteorological
equipment {Auto-Met). Following the end of the study a pre and post calibration
form will be used to verify the accuracy of the equipment used in the study (Table
2,3).

Each XAD-4 sampling cartridge will be assigned a sample report which consists
of site name, sampler ID, field operator, filter ID/Code, start/end date and time,
elapsed time, target flow rate, volume, observed conditions, operator comments,
and filter/sample transfer information (Table 4).

Foilowing sampling, XAD-4 samples will be placed with the sample report in an
ice chest containing dry ice, until transfer to the UC Davis lab for analysis.

In addition, three field cartridge spikes will be used at two locations, and one trip
blank cartridge and one field blank cartridge will be carried to and from the field
at all locations. The field blank will be opened in the fieid, but the trip blank will
not be opened.

Schedule

The near-source monitoring is tentatively scheduled for the fall and winter of
2002.

Roles and Responsibilities

SSD will pick the sampling sites and obtain approval for site access. SSD will
also collect and monitor smoking activity and frequency during each sampling
day at each location. All data analysis will be done by SSD.

The UC Davis lab will provide sampling media and media transfer
documentation. The lab will perform analysis of sample media and report
findings.

The Special Purpose Monitoring Section (SPM) will write the ETS sampling
protocol. SPM will also, work with the client on site logistics, pick-up and
transport sample media to and from the field, perform air sampling, and write the
final ETS report. The final ETS report will include maps, and photos of the
smoking areas with sampler locations and meteorological data, and include the
UC Davis analytical report as an attachment.
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INTRODUCTION

Nicotine is unique to tobacco, is a major constituent of its smoke, and has been
used as a marker for environmental tobacco smoke (ETS), also known as second-hand
smoke [1,2]. Staff of the Air Resources Board ot California (ARB), in an effort to
improve estimates of Californians™ exposures to ETS, conducted an air sampling study
with analysis of nicotine. The Trace Analytical Laboratory (TAL) in the Department of
Environmental Toxicology, University of California, Davis was selected to provide air
sampler cartridges and analysis of nicotine in air samples. Nicotine is present at >95%
vapor phase in ETS {3]. Filter capture, problems with nicotine degradation, extraction.
and analysis need to be overcome for efficient estimates of nicotine in air. Several
methods of capturing nicotine for analysis from air sampling have been proposed such as
filter packs, sorbent beds, annular denuders and passive samplers {2]. The California
ARB staff collected air-samples using XAD-4 resin in five different locations in
California. Samplers were run at 1 and 8 hour-intervals with 3 or 4 samplers at each
location. Sample cartridges were placed on dry ice and transported back to TAL for
quantitative nicotine analysis by gas chromatography/mass spectrometry (GC/MS).
Trapping efficiencies, method detection limits, concurrent recoveries and storage

stabilities were determined to aid the ARB investigation.




MATERIALS AND METHODS

Standard Preparation. Nicotine (98.5%. Lot#267-54A) reference standard, was
obtained from Chem Service (Cat. #PS-85, 660 Tower Lane, West Chester, PA), and
stored frozen at approx. -20°C except when in use. All solvents and reagents were
residue grade or better. Stock solution (1mg/mL} was prepared by dissolving 0.0509 g
nicotine into 50 mL acetone. Stock solution was stored trozen.

Calibration standards tor GC/MS analysis were prepared in the presence of
matrix. For each calibration standard solution, solvent was prepared through the method
and the resin extract used for final dilution with 40/40/20 acetone/ethyl acetate/methanol.
Dilution of 2, 1, 0.5, 0.2, 0.1 and 0.05 mL of stock solution (1 mg/mL}) in 10 mL of
40/40/20 acetone/ethyl acetate/methanol resin extract produced 200, 100, 50, 20, 10 and 5
pg/ul. calibration standard solutions. Calibrations standards were stored in the
refrigerator (<5°C) and were prepared fresh every two weeks for the course of the study.

XAD-4 Resin Preparation. XAD-4 (Rohm and Haas, Amberlite, Philadelphia,
PA, 100-120 mesh), a macro reticular resin, was employed as the trapping medium.
XAD-4 resin was prepared prior to use according to Seiber et al. [4] with modifications
described below. Resin (~18.7 L) was initially rinsed with methanol in an ~ 40 L
container. The fines were removed by placing a hose at the bottom of the container,
overfilling with deionized water and stirring vigorously. Two liters of 0.25 N
hydrochloric acid were added and the resin was stirred for 30 min. Again, water was
added and fines with excess water was decanted. The water steps above were repeated
until the water above the resin was clear and the pH was that of the deionized water. The

resin was then transferred with methanol to gallon bottles. The resin was Soxhlet
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extracted once with fresh methanol and ~ 100mL of pyridine for 24 hours, then extracted
again with fresh methanol for 24 hours, then extracted twice with fresh ethyl acetate for
24 hours. This pyridine clean up step was added to the original method to clean resin for
ntcotine capture and subsequent extraction with 0.01% pyridine in acetone/ethyl
acetate/methanol. The resin was dried in a vacuum oven (25 in. Hg) until thoroughly
dried. Resin batches were numbered and stored at room temperature in clean, dry jars
with Teflon"-lined lids. Each solvent step is important for thorough cleanup of the XAD-
4 resin.

Trapping Efficiency Test. Preparation of cartridges is described in Hall et al..
1997 [5]. The resin cartridge consisted of a resin bed (~30 mL) held in position with a
stainless steel mesh screen. The cartridges were connected in tandem with Teflon™
tubing. Tygon® tubing was connected to a Staplex high-volume air pump fitted with a
manifold that allowed a flow rate of 15 L per min (Lpm).

Nicotine standard solution was applied directly to the resin bed at 50 pg. Air
samples were collected for 1 and 8-hr intervals, (n=4). Resin was extracted as described
below and analyzed as described in the quantitation section.

Determination of Method Detection Limit (MDL) and Estimated
Quantitation Limit (EQL). Eight samples each were fortified with 0.10ug nicotine for
a 1-hr and an 8-hr air sampling interval. Samples were extracted and quantified as below
in a final volume of 10 mL. For quantitation at pg/uL, values below MDL were non-
detect (ND), values above or equal to MDL but below EQL were trace (TR), and values

above EQL were reported at two significant figures. EQL was determined using 10 mL
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samples while actual samples were analyzed in 5 mL, so the pg/uL level was the deciding
point for non-detect and trace amounts reported.

Storage Stability. Jars with 30 mL of pyridine washed XAD-4 resin were each
fortified with | pg ot nicotine. Six jars were analyzed through the method below on Day
0 and the remaining jars were stored at —20+6°C. Six jars were removed and analyzed as
below on Day 29,

Coliection of Air Samples. Air samplers were placed at various sites in
California and samples were taken for 1-hr and 8-hr periods. Usually 3 air pumps were
used at a site, and cartridges changed for the appropriate time interval. Cartridges were
stored in freezer boxes after collection and delivered to the TAL facility. Samples were
assigned unique numbers and analyzed as below.

Extraction of Air Samples. The cap and screen were removed from the resin
cartridge and poured into a 4 oz. jar. The remaining resin was transferred by carefully
rinsing the cartridge using 75 mL of 0.01% of pyridine in 40/40/20 acetone/ethyl
acetate/methanol (extraction solvent) into the jar and capping with a Teflon®-lined lid.
Concurrent fortifications were prepared at this point by adding clean resin to a jar, then
adding appropriate standard and 75 mL of extraction solvent. Jars are mechanically
swirled, on a rotary platform shaker for one hour at a moderate speed. The extraction
solvent was decanted into a 500-mL round bottom flask (RBF) through a funnel with
glass wool. The resin was re-extracted with an additional 75 mL of extraction solvent

| and swirled for 30 min. Pooling the decanted extraction solvent from the jar, resin was
re-extracted a final time with 75 mL extraction solvent for 30 min. The pooled extract in

the RBF was concentrated to 1-2 mL using a rotary evaporator with an ~35°C water bath.
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The sample was diluted to an appropriate volume for GC/MS analysis with 40/40/20
acetone/ethyl acetate/methanol.

Instramentation and Quantitation. Nicotine analysis was performed using a
Hewlett Packard (HP, Avondale, PA) 6890, equipped with a 30 m x 0.25 mm DB-17ms
column (0.25 pm film thickness, J& W Scientific, Folsom, CA) and Mass Selective
Detector (MSD) Model 5973, in Selective lon Monittoning (SIM) Mode. The inlet was in
pulsed splitless mode with the injection pressure pulse 50 psi for 1 min and the injector
purge at 50 mL/min for 0.95 min. A HP 6890 autosampler was used to make 3 pl
injections. The injector was heated at 250°C, the MSD interface at 280°C., MSID source
at 230°C, the MSD quadrapole at 150°C and the column at 80°C for 1 min then ramped
up by 20°C/min to 280°C. The retention time was 6.44 min for nicotine. The
quantitation ion (im/z, mass/charge ratio) was 84 (Dwell time = 50 milliseconds x 2) and
the confirmation ion (m/z) was 162. Prior to each analytical set, the analyst performed an
autotune and a tune evaluation of the MSD to insure proper function. In addition,
calibration standards were injected with each run to check GC/MS performance.

The data system was HP ChemStation® G1701BA version B.01.00. Peak areas
from calibration standards were used to generate a linear standard curve (nicotine
response vs. concentration pg/ul). The average of replicate injections of each sample
was reported. Average peak areas from samples were converted to pg/uL by using the
linear regression from the standard curve. The sample concentration was multiplied by
the final sample volume resulting in pg/sample. Fortified samples yielded a percent
recovery by dividing the pg/sample by the fortification amount. If the peak area for

nicotine was 10% larger than the highest standard value, the sample was diluted and
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reinjected. For sample vatues above EQL, 10% of the samples were assessed by ion ratio
comparison for nicotine.
RESULTS AND DISCUSSION

Difficulties with trapping efficiencies for nicotine were curtailed by addition of
pyridine to the extraction solvent and pre-washing the XAD-4 collection resin with dilute
pyridine. Trapping efficiencies were 82 + 6% for the 1-hour study and 69 + 3% for the 8-
hour study, with 90 + 1% concurrent recoveries {fortified at extraction). These trapping
efficiencies were sufficient and comparable to other XAD-4 studies [2.6].

The method detection limit (MDL) is considered to be the t-value (2.998 for n=8)
times the standard deviation. Results for the 1-hour air sampling study showed an
average of 9.14 + 0.35 pg/uL recovered. MDL was calculated as 1.05 pg/nlL (0.35 =
2.998). Estimated quantitation limit (EQL) was calculated as 5.25 pg/uL. (MDL < 5):
thus, non detect (ND) < 1.05 < Trace <5.25 pg/uL. When calculated for 5 mL samples.
the limits used for 1-hour were ND < 0.0058 < Trace <0.029 pg/m’ and for 8-hour
ND < 0.00073 < Trace <0.0036pg/m3. Results for the 8-hour air sampling study showed
an average recovery of 10.22 + 0.18 pg/pL, an MDL of 0.53 pg/uL. and an EQL of 2.66
pg/uL. Because the standard deviation for the 8-hour set was significantly less than the
1-hour set, and when calculated was well below our actual instrument sensitivity, the
MDL and EQL at pg/uL for the 1-hour set was used throughout the study.

Storage stability samples were analyzed 29 days after fortification. Recovery
averaged 103 = 5% for n=6. Concurrent recoveries run with those samples averaged 89 +
4% for n=6. No apparent degradation of nicotine occurred in spiked frozen cartridges

over 29 days.
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For each set of samples received from ARB, concurrent recoveries were run. For
the entire study concurrent recoveries averaged 85 £ 7%. Trip/field spikes, which were
fortitied by TAL, averaged 80 + 9% recovery.

Results from samples collected by staft ot the Calitornia ARB are presented in
Table 1. for 1-hour and 8-hour sampling intervals. (The raw data sheets trom each ot the
monitoring locations are presented in Attachment A.) General locations were an airport,
a junior college, a local government building, an office building, and an amusement park.
Samples taken at the amusement park had the highest levels of nicotine. The highest 1-hr
sample was 4.607 pg/m’ nicotine; the highest 8-hr sample was 3.096 ug/m’. The lowest

values were found at junior college.
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Attachment A




ARB/Nicotine Samples Set#1! ; I ]
Samples received on 1/17/2003 N " Airport | e N o
Date Extracted: 1/21/2003 e o o i
Date Analyzed: 1/24/2003 T T B I _ ]
INicotine I A ) R R | 0 R L. .
; : I . ; | | i
_.SampleID  ; Sampler "Fortification| pg found| % Rec .Ave% Rec. Stdev |Run Time| Flow Vol (L) | Vol (m’) | pg/m’
# Level {ig) | ; : {min.) | (L/min.} | ;
NIG1asc - | Trace : o 1 I
NIC102TB e Trace o ]
__NIC103FB SR - - ..__'t_. - e ]
NIC134CR400R1 = 41, 4000 ' 366164 2% | 7 “ T/ T
_NIC135CR400R2 | | 4000 378494 | 95% I L : o T o
[ NIC136CR4G0R3 ||~ 4000 353880 88% . O2% | 3% e
“NIC104FS400R1 . 4000 341.908 f 85% 15 . 7200 7328 B
"NIC105FS400R2 | 4000 349841 &7% T 15 7200 720
NIC106F S400R3 4000 - 344127 | B6% 86% 1% 15 900 0.90
NiCiog 3 . j 0.0508 _60 . 15 ° "800 080 00565 |
_NIC110 1 .| 09857 B 885 0.89 1.1137
NIC1t1 2 0.5001 . ‘ 906 . 090 0.5557
| NIC112 3 |l obazs 900 0.90  0.0472
JNIGAts G 1 05843 b 900 090 0.6492 |
NG11ta | 2 . 05294 | ..0.5882
| NICT15 3 1 0.0400 L 00 00454
| NICT16 1 i 900 .90 1.0323
| NIC17 2. T 900 0.90 0.5172
CNIC118 . 3 e aco 0.90 0.0525
[ NIC119 L T ) 090 = 06198
[ Nict20 2 B 960 0.90 0.5531
| Nici21 3 ~ Cemg ¢ 0.90 0.0417
_Nig2 2 e 900, 080  1.4982
NIC123 ) 1 T 900 090  0.6635
NIC124 3 900 ! 080 0.0355 |
NIC125 i H 800 7 0.90  0.3822
JNIC1s oo 2 900 090 | 0.4388
NIC127 [ B . 7200 720 ;. 00185
| Nic128 T2 B 7200 720 ;. 0.9898 |
NIC129 1 1 7200 © 7.20 | 0.4899 |
NIC130 3 7200 7.20 0.0228 |
NIC131 2 ) 7200 7.20 07314
NIC132 1 7200 720 7 0.4805
C = Resin Blank o ~ } ; T
TB = Trip Biank R R 3 )
£B = Field Blank ] ) : T o i
CR = Concurrent Recovery i : ; P
FS = Fieid Spike B . i . -
] i | : .
T — T S
lelts Used for pglm3 L L : ’ N
S S S U o
1 hour 0.0058 u ym3 < Trace < 0 029 pyg/m3 ] i | i
I 1_ - T C
8 hours 0.00073 pg/m3 < Trace <0.0036 yg/m3 g | , '




ARB/Nicotine Samples Set#2, ¢+ 1 ; B I
Samples received on 4/8/2003 T ! o ! PR
|Cate Extracted: 4/8/2003 .~ , ! _ Junior College -
Date Analyzed: 4!9/2903 i o o B
Nicotine _ I _ e
f | L i
Sample ID Sampler ! Fortification . ug found L % Rec | Ave % Rec, Stdev |RunTime| Flow . Vol (L) | Vol {m’) ; _pgim
# Level (pg) ) i {mm) © {L/min.} . i
NIC176C Trace | - : ; ‘ -
NIC137TB ! Trace | i . ! T
! R e R - i : - —
I S S S . e _ - _
_NIC17?CR1%1_ 4000 T 78TO | 79% | B T ) ‘
(NIC178CR100R2 1000 - 74.445 | 74% . o i
NIC179CR100RS : 1000 T8I0 | 82% .  76% 4% | B
NIC175FST10CRT: = 1000~ B3.383 | 83% ! . ) i
NIC138TS100R® | 1000 82274 | 82% . i : P ]
NICi3gT T ;02279 | . ITTas0 A5 TTT7E00 TT720 00316
NIC140 2 . .. 03147 | L L 480 | 15 7200 7.20 0.0437
CNICI4T 3 o o021t _i 480 - T4 7200 720 0.0296 |
_MNiC142 4 _ . .01320 ©o 480 1 15 7200 720
[ _NIC143 1 . 01662 ! _480 . 15 7200 77.207 00273 |
NiG144 B} 480 | 15 7200 720 . 00151 |
| NIC1as . 480 15 7200 720 00129 |
T Nic14e T N - 7200 7.20  0.00474 |
_ NIC147 P - 60 ' 15 &0 0.90  Trace |
"NIC148 . ) ___ 60 15 660 090  Trace |
NIG149 G . ) .80 g 18 . 800 ., 080 . 00359
~ONICT50 ""p.0127 o ‘ 80 15 900 090 Trace |
| NICis1 _ ;. 00156 80 15 900 090 . Trace
___NIc152 —— . 0;es .. .80 15 7 800 090 | Trace
NIC153 T 00338 L 80 15 %00 | 099 0.0377
NICi154 4 o 00188 © 1 60 15 900 . 090  Trace
NIC155 1] 0.0361 | 80 15 200 9 0.0434 |
NEE 00676 | R 60 15 500 90 0.0752 |
i NIC158 o4 0.0235 i + 7 208 0 . Trace
| NIC160 2 00436 | | - §00
THNics! 13 0.0416 | ; o 900
NIC162 g 0.0179 | 500
- RG34 “Topses | T go0
_NC1es 31 . 00585 15900 0.90
NIC166 4 N 0.0198 | L ) 60 15 900 0.80
NIC167 T ,, 0.0864 | 80 15 “go0 080
BT R - A 2 < £ (T R _60 15 900 . 0.80
| __NIc1es 3 0.0473 . 80 | 15 800 | D80 [
_NIct70 | 4 _ 0.0245 IR 60 15 ;800 | 0980  Trace
NICT71 {3 0.6500 : , 60 15 900 0.80 | 0.0556 |
I . B :; ; ; - R ROV
C = Resin Blank - L o S )
TB = Trip Blank | R I [ S
|CR = Concurrent Recovery B . i . _ y Ao
FS=FeldSpike | ~— | L E )
* = Coliocated Sample o Ir o B ! I B
Limits Used for ;Jg/m n ! 1 _ - : |
1 hour 10.0058 pg/m3 < Trace < 0.029 pglm3 ) P
_ —_— _ ]
8 hours \O 00073 pa/m3 < Trace <0.0036 pglm3 !




[ARB/Nicotine Samples Set #3

1Samples received on 4/14/2003

o

Date Extracted: 4/14/2003 | _ T Govt Center I ‘ - - T
Date Analyzed: 4/14/2003 | _ i o i : i
Nicotine B B _ e i N .
‘ | |
Sample ID | Sampler | Fortification _ pgfound | % Rec | Ave% Rec | Stdev |RunTime| Flow | Vel(L} Vol (m) | pgim
, # Level {pg) ! {min.) {Limin,)
NIC206C - ND - - ‘
NIC102TE — ND _ . ’ e
[ — — _i -— —_ + —— —_— _J!.L__ S H - ]
_NIC207CR50R1 | ' R i i
NIC208CR50R2 T ]
NIC209CRSOR3 : = | . T N
| NIC181TSS0RT | o N
,,,,,, NICT72 [ 1 7200 7.20 00562 |
Ngws -2 ] 480, 1§ 7200 | 7.20  0.0731
| __NIC174 B3 480 I 15 7200 7.20 @ 00102 |
NiC1es 1 e _480 5 7200 720 00417
NIC1B4 2 480 715 7200 7.20
Nic1ss T3 ) 480 1517200 7 7.20  0.007
NIC188 1 - B0 15 900  0é0
NIG187 2 0.90
NiC1ss |~ 3 XTI
NIC189 1 T 0.90
NIC 190 2 0.80
| NIC191 __3 _ 080 = Trace
__NIC182 1 i 080 00702
[T NIC193 2 050 00601 ]
| NIC194 | 3 . _..D90 Trace
Nit195 1 NA T NA
NICies T2 ] 090 0.1309
| Ncie7. 0 3 T T 0.90 ° Trace |
__MNiCtes 1 1 . 9.90 00387
NiGtlss . 2} _ ._.b9o 00827
NIC200 3 | 080 ND
[~ nic2e1 T 0o 0.0463
NiC202 2 1 08C 00702
- NIC263 37 300 0.90 ° Trace
C=ResinBlank | T B - P 4
B = Trip Biank Lo ] : B e - I
iCR = Concurrent Recovery | N e B L :
FS = Field Spike__ o e . ) e B
Y SU ; - e _L_ ———
Limits Used for pg/m®. ] ‘ | T
: | H i :
0.0058 yg/m3 <Trace <0.029pug/m3 | = S B |
— e — e —- - } —t— e
|8 hours  10.00073 pg/m3 < Trace < 0.0036 pg/m3 i I B R




ARB/Nicotine Samples Set #4

Date Extracted: 5/27/2003

_ Office Complex

Date Analyzed: 5/27/2003

SO

Nicotine | B R T T n
‘ i ‘ . i o :
Sampile IR Sampler . Fortification | pgfound | %Rec | Ave% Rec | Stdev :Run Time' Flow Vol(L) | Vol (m)  pgim®
) # Level (ug) ' : " (min)  {L/min)} .
NIC242C o 1 . ND L i ! |
. NigzetB . Ao oND 1 o . . - L
_ NIC211FB K - - e
1 1 2ie7 T88% e o B ]
| NIC244CR25R2 2210 | 88% _ ' S
 NiC245CR25R3 2169 86% -
| NIC212FS25R2 20085 50% o N
NIC213FS25R 1 1413 57% - |
[ NIC214FS25R3 | 0 1997  80% ]
| NIC215TS25R1 250 20.69 83% T
__NIC216 07533 N o720 01046
NIC217 , 09187 o L 720 04273
'NIC218 . 0.8927 o _ . 720 0.1240
NIC219 | 08682 ) 7200 | 7.20 01208
- Nic220 . eese B 15 7200 | 720 | 04522 |
0.3562 480 15 7200 . 7.20  G.0495 |
CEEEE R L 090 0.2126
\ 01362 C
| 0.0353
0.2120 0.2356 |
0.2541 0.2824 |
| 347 100843 . 0.0715
[ s AN [ 01253 - 0.1392
1 353 0.2183 o 2425
- 0.0651 " oen T o074
CNIG231 34l 0.1088 - 0.80 0.1208
NIC232 353 0.1747 . ) 5 0.90 0.1941
. Nic233 347 i 00655 R 480 35 00 080 00728 |
NIC234 341 i 0.1118 : 60 . 15 900
NIC235 353 01687 | ; B0 15 900 0.
~NIC238 3a7r i 10,0686 - R 80, 15 900 090 0 0762___
NICz37 341 ©” 009 .. T8 . 15 800 0.80 - 0.1020
NIC238 353 0.2176 ~ a0 15 900 080 | 02417
NIC238 3a7 0.0289 60 15 900 0.90 0.0321
L - P
C = Resin Blank ) B e ]
TBE=TrpBlank | | _ . ;
|CR = Concurrent Recovery
FS =Field Spike | .
TS = Trip Spik -
[FB = Field Blank _
\Limits Used for pg/m“ | .
T S
Thour ~ .0.( 0058 _Hg/m3 < Trace <0 029 pg/m?;
8 hours_ 0.00073 pg!m3 = Trace < 0. 0036 pg/ms




s

‘ARB/Nicotine Samples Set#5 P | L I —
§§mples received on 6/20/2003 . 7;7777 . __L__AM(_I i - ; . j : - -
Date Extracted: 6/23/2003 | : ‘ Park ] o T
[Date Analyzed: 6/24/2003 | - o - T T
Nicotine B L o R
_ Sample ID _ Sampler Fortification pgfound % Rec  Ave % Rec Stdev Run Time ijvaﬂ Vol (L) ,Vol__(_rp_’)_,,ﬁ_ggiﬁrn’
# Level (2g) {min.) (L/min.)
NIC275C ND | | ; ‘ :
"NIC246TB | - S S T R O
— . - J— - B - -
NIC276CRI0R1| T 100 !
NIC277CR10RZ | 100 T
NICZ76CR1CRS | 10.0 - 1
NIC247TS10RT 360 ]
ez Tim | 3|
NIC249 720 27971
_NIC250 - L Y720, 01241 |
NIC252 | 1 + 222234 1 '"720 | 3.0866 |
NIC253 2 B 18,3871 ] P720 0 25488 |
NIC254 3 0.8754 . L T o720 01216 |
| NIC255 N - 0.7734 | ] 0.8593 |
NIC256 z 0.5942 | i 0.6502
~ MiG257 3 01399 | | 01554 |
 NIC258 ¢ 4 17816 | - 090 ¢ 1979 |
NIC258 2 N 1.0900 | B 0.90 1.2111
NIC280 3 | 01282 ! 080 0.1403 |
o Niceey 1 | 28501 : 080 31668 |
TNIC262 [ 2| 7 p7930 ! 080 08812
NICz263 | 3 | | 01524 090 01694 |
Niczed 1 27883 N . 0.0 3.0859
"NIC265 2 2.6020 : 090 _ 28911
NIC266 a 0.1210 e : e 1 080 01344
NIC267 1 | 41468 | _ ' - Ts0 | 151 o0 | 090 46073
NIC268 2 ] | 3.2723 ] | 6a 15 900 | 080 3.6359 |
NIC269 _ 3 0.2367 - B0 15 | 900 080 0.2830 |
NICZ70 1 2.7862 ] . 80 15 . 800 050 30958 |
NIC271 2 . 1.9208 60 . 15 906 050 2.1342
NIC272 | 3 | 0.1407 80 | 15 800 090 | 0.1564
! : ! Y T
C=ResinBlank .~ - - - i R ]
TB = Trip Blank_; o e R
CR = Concurrem Recovery o . o N B :
I - : ,7 —— | '
Limits Used for Hg/m’: 4|7 ; f L o
o ! i I _ (I
1 hour 0 0058 pg/m3 < Trace < 0. 029 ug/m.?a i | ,
. ] N - IR
8 hours 0.00073 Kg/m3 < Trace < 0 0036 pg/mS i | i






