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Introduction
Historical Evolution of Monitoring Programs in Connecticut

The Connecticut Department of Environmental Protection (CT DEP) commenced monitoring for PCDDs/PCDFs in
ambient air in 1987. Initial efforts were comprised of monitoring in the vicinity of a number of municipal waste
combustors or resource recovery facilities (RRF) located in the state. These programs were conducted on both a
pre-operational and post-operational basis employing multiple station networks in the vicinity of the following RRFs:
Mid-Connecticut (Hartford), Bristol, Wallingford, Bridgeport, Lisbon and Preston. In addition background monitoring
was conducted at a site in Mohawk Mountain (Cornwall CT). This background monitoring station was relocated to
Burlington in the summer of 2000.

During the period Fall 1993 to Spring 2002 quarterly monitoring campaigns using the long duration approach (30
day composite samples) were conducted using a single monitoring location in the vicinity of each of the RRFs still
included in the study (Mid-Connecticut, Bristol, Wallingford, Bridgeport, Preston, and Lisbon) as well as Mohawk
Mountain and Burlington. Commencing in the winter of 2002-03, CT DEP performed monitoring only in Hartford and
only during winter months. Winter time was selected on the basis of its having the highest measured concentrations
of PCDDs/PCDFs in ambient air based upon data collected previously by CT DEP.

Results are provided here for a single monitoring site in the vicinity of Brainard Airport situated in the Hartford
Connecticut metropolitan area. The Brainard Site is the only location currently used by the CTDEP for ambient
monitoring of PCDDs/PCDFs. Data collected at the site during winter months in calendar years 2003-04 and 2004-
05 were examined. These data are compared to historical data collected at a number of sites in the State of
Connecticut including sites in the Hartford Metropolitan area.

Materials and Methods

PS-1 samplers manufactured by General Metals Works were modified to collect ambient air samples for subsequent
PCDDs/PCDFs analysis. The PS-1 samplers for this program were modified to accept an 8" x 10" rectangular filter
in lieu of the standard 10.14” diameter circular filter. This modification accommodated the high particulate filter
loading expected during the extended 30-day sampling period. The PS-1 sampler accepts a Teflon-coated glass

fiber filter and polyurethane foam plug (density of 0.024 grams/cm3) for collection of particulate-associated and
vapor phase PCDDs/PCDFs, respectively. The sample collection procedures are consistent with the approach
prescribed in modified EPA Method TO-9 and prior ambient PCDDs/PCDFs monitoring programs performed in the
State of Connecticut under the direction and sponsorship of the CT DEP. Samples were collected on the property of
Brainard Airport situated in Hartford, CT. The site is believed to be similarly representative of the urban environment.
Each of the wintertime sampling sessions consisted of two consecutive 30 day sampling periods. Each sample
collection event consisted of two collocated sampling systems. The calendar dates for each of the four (4) sampling
periods are listed in Table 1. Other information pertinent to each of the sampling periods including collection flows,
duration and sample volumes are also summarized in Table 1.PCDDs/PCDFs analyses were conducted by Alta
Laboratory (Eldorado Hills CA) employing EPA Method TO9A modified for use with CTDEP ambient air samples.
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Results and Discussion

Results are provided for a total of eight (8) samples (reported as pairs) representing a total of four (4) 30 day

sampling events. PCDDs/PCDFs concentration data (pg/m3 as congener sums (Cl4-CI8) and 2378-substituted
isomers are summarized in Table 2. All results reported here and in figures to follow represent values corrected with
the corresponding field blank.

TEF Data

The state of Connecticut has established an Ambient Air Quality Standard (AAQS) for PCDDs/PCDFs expressed

as 2,3,7,8-TCDD equivalents on an annualized basis of 1.0 pg/m3 TEQ. This AAQS represents the maximum
concentration permitted in ambient air from all known sources of PCDDs/PCDFs including background
contributions. The eight sample data set expressed on the basis of TEF weighted concentrations is plotted
graphically in Figure 1.The highest values were observed during the January 20-February 18 2005 sampling event
(0.0193 and 0.0204) while the lowest TEQ values were observed during the December 21 2004-January 20 2005

sampling event (0.0124 and 0.0127).The mean concentration for the eight sample set of 0.013 pg/m3 TEQ
represents 1.4 % of the CT DEP AAQS guideline of 1.0 pg/m3 TEQ. The TEQ data reported here are significantly
lower than data reported previously by Hunt and Maisel [1] for monitoring in the State of Connecticut (0.092 pg/m3).

Comparison of 2003-05 Data to Historical Levels in Connecticut (1993-2002)

Total PCDDs/PCDFs concentrations for the eight (8) sample set are listed in Table 2. Session average
concentrations (average of pair of samples) were as follows: B (3.37 pg/m3) > D (2.81 pg/m3) > A (2.28 pg/m3) > C
(2.04 pg/3).(Session letter identification codes are listed in Table 1). The mean concentration for the eight sample

setwas 2.62 pg/m3

This first data set for the Brainard Airport Site, can be compared to historical data collected at other sites in the
State of Connecticut and in particular data collected during comparable seasonal conditions found in Fall and Winter
months. The largest data set of long term monitoring results is contained in the draft Dioxin Data Evaluation Report:
1993-2002 prepared by ENSR in April 2003 [2]. A summary of data for each of eight (8) sites in use during this
period is provided in Table 3. Average concentrations (and one standard deviation) are provided representing the
Fall and Winter seasons. The mean concentration for the Brainard Airport Site of 2.62 pg/m3 is significantly higher
than winter and fall mean concentrations shown for each of the sites in use during the calendar years 1993-2002.
These include urban settings in the cities of Bridgeport, Wallingford and Hartford. The Brainard Airport mean
concentration (2.62 pg/m3) does fall below the upper limit concentrations reported for Wallingford (Fall = 3.31
pa/m3) and Bridgeport (Winter = 2.94 pg/m3) resulting from the addition of one standard deviation to the reported
mean values for each of these sites. The Brainard Airport mean concentration remains higher than the upper limit
concentrations similarly calculated for the remaining six locations listed in Table 3. These include average and upper
limit Fall and Winter concentrations reported for the Mid-Connecticut site situated in downtown Hartford. This site has
been in use since the inception of the Connecticut DEP monitoring program in 1987 and was in continuous use
during the calendar period 1993-2002 represented by data in Table 3. This location was deemed representative of
the Hartford Metropolitan area and an urban exposure setting during these prior monitoring programs. The Brainard
Airport data suggest that ambient concentrations for the Hartford Metropolitan area may be understated by use of
historical data. Sufficient data, however, do not exist at present to establish trends at this location or to ascertain the
source or sources contributing to elevated concentrations at this location. It is premature to conclude to what extent
these data are representative of the Hartford Metropolitan area or of urban exposure or to what extent the
concentrations observed during the winters of 2003-2004 and 2004-2005 may be attributable to sources local to the
site or site specific biases. Data collected at another Hartford site during the winter months of 2002-2003 by CTDEP
suggest that the Brainard site may be influenced by localized sources or site specific biases [3]. These samples
were collected on the property of the Sheldon Street North Parking Lot situated in downtown Hartford. Two (2) pairs
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of collocated 30 day samples were collected during the calendar period of December 30 2002 through February 28
2003. The total PCDDs/PCDFs concentration for the four (4) sample set expressed as a mean was 0.84 pg/m3.
Individual sample concentrations ranged from 0.68-0.97 pg/m3.These data are below the fall and winter averages
reported for all of the other ambient sites listed in Table 3 with the exception of the background sites at Cornwall and
Burlington. Additional sampling sessions are planned for the Brainard Site during the winter of 2005-2006 so as to
assist in responding to these questions regarding site biases and sources of these biases.

PCDDs/PCDFs Profile Analyses- Congener Class Sums

Data reported previously in Table 2 are plotted graphically in Figure 2. Data are expressed in units of fg/m3 for each
of the ten (10) PCDDs/PCDFs congener classes. Results are provided for each of the eight samples as well as an
average concentration representing the sample set. For convenience purposes only the average concentration for
each of the ten (10) congener classes is displayed in Figure 2. Actual concentrations for the other congener sums
(Cl, = Clg) in individual samples can be found in Table 2.

An examination of the composite PCDDs/PCDFs congener (Cl, — Clg) sum profiles shown in Figure 2 indicates a

predominance of the hexa, hepta and octa PCDDs and the tetra, penta and hexa PCDFs. Within the PCDDs
congener classes (Cl, — Clg) we find increasing concentrations with corresponding increases in chlorine substitution

(Cl1,5678). Conversely, the PCDFs profile within the Cl, — Clg congener classes indicates diminishing concentrations
with corresponding increases in chlorine substitution (Cl,>Clg>Clg>Cl,>Cly).

The ambient PCDDs/PCDFs profile reported for the Brainard Airport Site is consistent with those typically reported
for ambient air on a global basis [4, 5, 6]. This profile is also consistent with profiles typically attributable to
combustion sources [7].The Brainard Airport Site PCDDs/PCDFs profile is remarkably similar to profiles observed
at the majority of sites used by the State of Connecticut during prior PCDDs/PCDFs monitoring programs. These
profiles at the time were also found to be attributable to combustion source emissions [8].

PCDDs/PCDFs —2,3,7,8-Substituted Isomer Profiles

Data reported previously in Table 2 are plotted graphically in Figure 3. Figure 3 displays concentrations for each of
the fifteen (15) 2,3,7,8-substituted PCDDs/PCDFs (Cl,-Clg). Data are expressed in units of fg/m3 for each of the
fifteen (15) PCDDs/PCDFs isomers. Results are provided for each of the eight Brainard Airport samples as well as
an average concentration representing the sample set. For convenience purposes only the average concentration for

each of the fifteen (15) isomers is displayed in Figure 3. Actual concentrations for all of the isomers in individual
samples can be found in Table 2.

The winter 2003-04 monitoring results indicate the 2,3,7,8- substituted PCDDs/PCDFs isomer profile is remarkably
similar to profiles observed at the majority of sites used by the State of Connecticut during prior PCDDs/PCDFs
monitoring programs. These profiles at the time were also found to be attributable to combustion source emissions
profiles.
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Table 1. CT DEP WINTER 2003-04 and 2004-05 Sampling Sessions
Brainard Airport, Hartford CT

Sample Collection  Sampling Unit Duration Sampling SampIeVqume(m3)

Period Sessions (minutes) Rate (LPM)
December 30, 2003 - 1A 40267.4 177.35 7,141
January 27, 2004 2A 40267.8 176.55 7,106
January 27, 2004 - 1B 42985.0 171.20 7,359
February 26, 2004 2B 42992.4 177.25 7,620
December 21, 2004 - 1C 43288.2 180.00 7,792
January 20, 2004 2C 43288.8 181.40 7,853
January 20, 2005 - 1D 415104 180.60 7,497
February 18, 2005 2D 41510.0 176.60 7,331
TABLE 2. AMBIENT MONITORING FOR PCDDs/PCDFs
ACTUAL COHCEHTRATIONS -2003-04 AND 2004-05 WIHTE R CAMPAIGHS AT BRAINARD AIRPORT
SAPLING PERIOD Dec 30 - Jan 27, 2004 Jan 27 - Feb 26 2004 DOec @1, 2004- Jan 20, 2005 Jan 20 - Feb 18 2005
S4P LER 1D SAMPER 1| SAMWMPLER 2 | SAMWPLER T | SAMWPLER 2 | SAMPLER T | SAWPLER 2 | SAWPLER 1 | S4WPLER 2 Ayerage
SAPLE WOLLUME (m™) 714 7109 7.0 720 7,702 kL] 7447 Ficx|
Parameter TEF pgisn* pgisn* pgisn* pgisn* pgsn* pgsn* pgsn* pgsn* pgsn*
237 8TCODO 1 000 000 0 ooz oo o.o02 o.o02 o.o02 o.o02 0.0z
TOTAL TCOD oo 0 044 0 050 0044 0 046 0093 0103 0194 0.1492 L0096
12378 PeCOD 0.5 0 D06 0 O0s 0 o0g 000y 0006 0006 0009 o010 0.007
TAOTAL P=COD 0.005 0074 007 oo 00a: 0.137 0.1 0.237 0246 0137
12247 8-HeCOD no4 0 D09 0 D07 0012 0 Dog 0.00% 0.009 0.012 0.013 0.010
12356,78-HeCOD 004 0012 001 0 036 0016 0.015 0015 0037 0037 0013
123789 HCOD oo4 oois ooz 005 ooi4 ootz ootz o017 I 0016
TOTAL HeC OO 00004 0.194 0147 I oa77 0217 02327 0336 0350 0336
1,2, 34,67 8-HpCOD 0.001 0233 0140 0246 0.19:3 0.131 0. 144 0153 0162 0.191
TOTAL HeCOD oo 0477 0315 073z 0414 0275 0.300 0325 0.3 0.3a7
acon i 1316 0200 7 368 1714 0381 0427 030 .42 0915
2378 TCOF 0.1 0 o0 0 00s 0 OO 0 OO 0.007F 0008 o011 o011 0.007
TOTAL TCOF 0.001 0165 0166 0134 0477 0.277 0.294 0.4 0454 0.270
123 72-PeCOF 0.1 IR1]1]i] IR1]1]i] 0O URI]IE] o.oi0 o.oi0 0016 0016 o.oio
124.753-PeCOF 0.1 oo oo 001s ootz 0017 0017 0.027 0.0a 0.0m7
TOTAL Pe COF 0.001 0137 0.134 0A77 0160 0.209 0223 0.329 0342 0214
1,23 47 8-HeCOF 001 001z 001z oomv o014 0.0z0 0.0z1 0030 0032 0.0z0
123678 HeCOF o001 0011 0o 0016 ong: 0016 NI 0025 0028 0017
23467 8-HeCOF 001 o014 0013 000 o7 0.0z 0.025 0035 0.037 003
1,237 88-HeCOF 001 0 004 0 004 0 006 0005 0.005 0.006 0.003% 0.003% 0006
TOTAL He COF 00001 0.130 0130 0134 0154 0.195 0213 0237 0303 0198
12246 .7.8-HpCOF 0.001 0 049 0 046 0070 0 060 0077 0.0 0.100 0.108 0.074
12347 8 8-HpCOF 0.001 0 006 0 00 Uit 007 0.o04 0.o04 0.o04 0.o04 .00
TOTAL HpCOF 0oooo INIE] 0077 001 0.0 0.121 0.12% 0.154 0.162 o115
QcoF 0 0 030 O 0 0 045 0 036 0052 0052 0055 0057 0044
TOTAL [3] 264 1.91 4.1 2 .56 1.96 211 174 187 2 GR2

Daa has been blan k-comected using corresponding field blank result=.
[ 1= parameter not detected at the indicated detection limit.
[al "Tota " entries for pan® include summation o ftetra through oot congener class totals.
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Table 3. Average Ambient PCDDs/PCDFs Concentrations pg/m3 Fall/Winter:

1993-2002
. : Winter-(pg/m3) Fall-(pg/m3)
Site Location AVG. STD. DEV. AVG. STD. DEV.
Preston 1.05 0.47 1.04 0.70
Bridgeport 1.95 0.99 1.47 0.78
Wallingford 1.90 0.63 2.04 1.27
Bristol 1.37 0.45 1.34 0.74
Mid-Connecticut 1.58 0.51 1.55 0.80
Mohawk Mountain 0.58 0.23 0.53 0.48
Lisbon 0.93 0.34 0.63 0.29
Burlington 0.68 0.11 0.41 0.10
Average 1.34 0.72 1.20 0.86

Figure 1: Dioxin Levels as TEQ) Concenirations and as % of CT Amhient Air ledyﬁim\ﬂmﬂ(lpg’mﬁ
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FIGURE 1. PCDDsF CDF: CONGENER CLASSES -
ACTUAL CONCENTRATION S -- 2003-04 AND 2004- 05 WIN TER CAMPAIGN S
AT BRAINARD ATRFORT
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