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Executive Summary
In November 2005, in response to documented complaints received from Canton, NC citizens
alleging unpleasant odors from Blue Ridge Paper Products facility (BRPP), NC Diviston o
Quality Asheville Regional Office (DAQ, ARO) requested that the DAQ Toxics Protection
Branch (TPB) undertake a study to evaluate odor and air quality in Canton. After subsequent
discussions with BRPP and regional office staff, the TPB designed @rmtlated a study
May 3-24, 2006.

The goals of this study were to: 1) identify and quantitate air contaminants having the potential
to contribute to the level of odor in Canton, 2) identify and quantitate air contaminants believed
to cause adverse humaedith effects, and 3) estimate the potential levels of risk of exposure to
these air contaminants. This report addreisese goals.

The compounslor compound classes thougbt contribute toodor and air quality problems in
Canton were ammonia, carbdngompounds, volatile organic compounds, reduced sulfur

compounds.

Three sites were selected for this study. Site A was located in Asheville, NC on the campus of
Asheville Buncombe Technical Community College (ABTech). This site also serves as an
Urban Air Toxics network (UAT) monitoring site. Sites B and C were located in Canton, NC
and represented the best available sites in Canton in terms of predominant wind directions,
proximity to the facility, proximity to the home and business of the primaryptznant, andor

logistics considerations.

This is the report of a 2day air quality study in and around Canton, NC. The users of this report
are advised that it is not known if the airborne concentrations measured in this study are
representative adnnual airborne concentrations in this region of North Carolina. Therefore, the
results of the risk assessment of these data may or may not represent exposure risk over a long
period of time. In addition, airborne concentration measurements made by tedesmanpling

over 24hour periods were adjusted so that comparisons could be attempted on the basis of acute
exposure. These data adjustments represent a-gasmstsituation, and are not thought to be

representative of actual acute exposures. It is maieaple that acute exposure concentration
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lies somewhere between the-Rdur exposure measurement and the acute adjusted value.
Caution should be used in drawing any conclusions about acute and chronic exposure from these

data.

Ammonia sampling was condwiec at all three sites using a chemically treated paper tape
monitor. Due to intermittent problems with the data loggers and several power interruptions,
thedata collected did not meet the minimum TPB data quality objective (DQO) for completeness
of 75% for investigative studies. As a result, no extensive data analysis for ammonia was
conducted; however it is important to note that no data collected exceeded the lower detection
limit (LDL) of 2.6 ppm (1820pug/m®). These data indicate that there was s from acute
exposure to ammonia (NC acceptable ambient level (AAL) = 260@°). There is no chronic

NC AAL for ammonia, but there is an EPA Reference Concentration (RfC) (#0@).
Because of the relatively high LDL for this sampling method, it cehe@oncluded that there is

no risk resulting from chronic exposure. Ammonia is not carcinogenic; there is no cancer risk.

Using an EPA Compendium Method, carbonyl sampling was conducted at Sites A, B, and C for
formaldehyde, acetaldehyde, acetone, I(altjghyde, benzaldehyde, valeraldehyde,
hexanaldehyde, propionaldehyde, crotonaldehyde, acrolein, isovaleraldehyde, three tolualdehyde
isomers, and 2,4 dimethylbenzaldehyde. Acrolein was eliminated from data analysis because
EPA has invalidated the sampiirportion of the compendium method for this compound.
Crotonaldehyde, -tolualdehyde, and 2dimethylbenzaldehyde were eliminated from data
analysis because sample analysis indicated that none of the airborne concentrations were above
their individual LDL and there are no NC AALs for these compoundsormaldehyde and
acetaldehyde had the highest average concentration of carbonyl compounds monitored in the
study area. Additionally, comparison of carbonyl data for Sites A, B, and C with that collected
during the month of May in each of the years from 2002 to 2005 at the rural Candor, NC UAT
site (located in south central NC approximatelyn@iles due east of Charlotte, NC) shows that
carbonyl data collected at Sites A, B, and C are compataldvels found in the rural air of

Candor. The following table compares equivalerdhdur carbonyl concentrations with the
applicable NC AAL:
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ACUTE EFFECTS

Equivalent 1-hr Concentration, pg/m®
(NC AAL basis: acute thr exposure)

Carbonyls Site A Site B Site C NC AAL
Formaldehyde 128 644 85 150
Acetaldehyde 40 101 33 27000

There are no chronic or cancer NC AALs for carbonyls.

Volatile organic compound (VOC) sampling was also conducted at Sites A, B, and C. Samples
were analyzedusing EPA Compendium Method T@5 for a suite of 45 compounds.
Comparison of data from each of the three sites indicates that average VOC concentrations
across sites are similar. Additionally, the comparison of Sites A, B, and C to the rural Candor
UAT site (data for May in both 2005 a2®06) indicates that VOC concentrations are elevated

in those VOCs such as benzene, toluene, and xylenes, that are emitted by mobile sources that
tend to be concentrated in urban arddee following table compares VOC concentrations with

an applicable N@AL:

ACUTE EFFECTS Equivalent 1-hr Concentration, pg/m®

(NC AAL basis: acute thr exposure)

VOCs Site A Site B Site C NC AAL
1,1, 1 Trichloroethane 0.55 13.1 13.1 2.4x 10
Benzyl chloride 11.1 0.46 11.0 500
Dichloromethane 27.2 8.9 8.3 1700
Freon113 0.77 18.4 18.4 9.5x 10
Xylenes* 36.4 23.8 25.3 6.5 x 10
Methyl isobutyl 28.1 33.4 25.8 3x1d
ketone

* maximum concentration of-pm-, or p-xylene

CHRONIC 24-hr Concentration, pg/m®

EFFECTS (NC AAL basis: chronic 24-hr exposure)
VOCs Site A Site B Site C NC AAL
1,1,XTrichloroethane 0.55 0.55 0.55 1.2 x 14
Carbon disulfide 0.37 0.43 0.37 186
Chlorobenzene 0.46 0.46 0.68 2200
Freon12 3.2 3.2 3.0 2.5x 10
Xylenes* 1.52 0.99 1.05 2700
Methyl isobutyl 0.41 0.41 0.41 2560
ketone

n-Hexane 0.42 0.39 0.40 1100
Toluene 2.87 1.78 1.72 4700

* maximum concentration of-pm-, or pxylene
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CANCER EFFECTS Annual Concentration, pg/m°

(NC AAL basis: annual exposure)
VOCs Site A Site B Site C NC AAL
1, 3Butadiene* 0.22 0.22 0.22 0.17
1,1,2,2Tetrachloroethane 0.69 0.69 0.69 6.3
Benzene* 1.04 1.07 1.16 0.12
Carbon tetrachloride 0.63 0.63 0.63 6.7
Chloroform 0.49 0.55 0.49 4.3
Dichloromethane 0.45 0.37 0.35 24
Tetrachloroethylene 0.68 0.68 0.68 190
Trichloroethylene 0.54 0.54 0.54 590
Vinyl chloride 0.26 0.26 0.26 0.38

* annualized concentration exceeds NC AAL.

Data from the 1999 National Air Toxics Assessment ((NATA), see
http://www.epa.gov/ttn/atw/natal999/ for Hayward County, NC ilicate airborne

concentrations of benzene and-ii&adiene are 0.76 and 0.028m°, respectively.

Mercury monitoring was conducted at Sites A and C. No monitoring was conducted at Site B
because the site was found to have been the site of a prior ynspdur Total gaseous mercury
(TGM) sampling at Site A was performed from April 3May 20, 2006. The average measured
concentration at Site A was 1.3 ng/fmanograms/cubic meter or one billionth of a gram per
cubic meter of air sampled). TGM is tsem of the elemental mercury (%) and reactive
gaseous mercury (RGM); however, because historical sampling data indicates that RGM is
typically 3 orders of magnitude lower than the concentration df Hgr practical purposes
TGM is equal to HE. Monitoring for HJ” at SiteC was performed from Mayi 24, 2006.

The average concentration was agdnt. Additionally at Site C, RGM and particulate bound
mercury (PBM) sampling were performed from ME¥22, 2006. The average particulate
concentratiorwas 0.44 pg/fh(picograms per cubic meter or one trillionth of a gram per cubic
meter). Theaverage RGM concentration was 0.78 py/ithe average for the RGM was actually
below the method detection limit (MDL) of 0.82 pg/mOfthe RGM samples collectethe
maximum concentration was 7p8/nt. It is a generally accepted rule of thumb that the average
background HY concentration is between 1 and 2 n§j/nSampling data collected at Sites A
and C are within this range and therefore are not consideleddiferent from backgrounéor
comparison purposes, the most stringent NC AAL for mercury or compounds of mercury is 600

ng/nt.
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Reduced sulfur compound monitoring was conducted at Sites A, B, and C and the samples were
analyzed for a suite of 20 rededt sulfur compounds (RSC). RSCs as a class of compounds are
generally malodorous, however they are not the only chemicals thaDahg4 samples (one at

Site A, one at Site B, and two at Site@)the 38 samples collect@oduceddetectableesults.

RSCs generally have low odor threshold concentrations (the human sense of smell is very
sensitive) these compounds can be detected by their odor even when their airborne
concentrations are so low that they cannot be analytically detected. Only cashtiugd,

carbon disulfide, ethyl methyl sulfide, and diethyl sulfide have olfactory thresholds greater than
the detection limits for the monitoring method. Otherwise unidentified TRS compounds can
produce an unpleasant olfactory response, but RSCs athenonly compounds that produce
such a responseAdditionally, of the samples with detectable levels of RSCsariple from

Site A contained one quantifiable compound, diethyl disulfide, at ppt¥ (parts per billion by
volume) Theother three samplesontained nonspecific total reduced sulfur (TRS, defined as
any reduced sulfur compound(s) not specifically identified and quantified relative to hydrogen
sulfide response) &ite A of 220ppbv, atSite B of 58 ppbv, an&ite C of 12 ppbv and 1ppbv.

A risk assessment was performed using the acquired data to examine the potential impact(s) on
human health. Both acute exposure impacts and chronic exposure impacts were considered.
Since a large percentage of data were collected d®@dintegrated sangs, and since acute
exposure occurs over a brief time period (e.¢hpdr), a method was developed to produce an
Aequi v-Abant et posur e ¢ on c-bourt data.tThio® dedvedfekposure t h e
concentration r epr es e nekpssuraWhilevackmosledgirgahatehs isc o n d i
an artificial construgtit does provide a dataset that can be examined for acute health impacts.
Hazard Quotients (HQs) wedetermined or b ot h t hhteo Uired vdouvdvdrageh t 1
exposure concentratiorts/ dividing the exposure concentration by a Comparative Risk Level
(CRL), a peereviewed healttbased benchmark. Hazard Indexes (HIs) were determined by
summing the HQs for each pollutant type (VOCs, carbonyl compounds, RSCs, ammonia, and
mercury), if apropriate. For each HQ > 1,TargetOrgan Specific HazardIindex (TOSHI) was
determined to identify organs or organ systems impacted. In addition, cancer risk was evaluated
for thosecompoundghat are carcinogeni@ detailed discussion of risk evaluatiamd these

calculations is found in Section 8 of this report.
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At Site A (Asheville), there are no apparent fgamcer health impacts from VOC exposure.
Benzene exposure increases cancer risk to approximately 2 cases per million. This means that
exposureto the average benzene concentration as determined in this study owgear Tige

might result in 2 additional cases of cancer per million population. These additional cases are
called excess risk. The higher the excess risk, the more concernhibielet [se about exposure.

Eleven other VOCs have elevated cancer risk, but sincellhe for these ompoundsare high

(compared to the healtteased benchmarkbhe product of%2LDL) and the inhalation unit of risk

(IUR) yields cancer risk > 1 per millionThese eleven VOCshould be classified as

Ai nconclusiveodo risk drivers. For carbonyl corm
caseo HI = &cutdisk drivdr is foormaldeloyde. The chronic HI is 0.T8ere does

not appear to be argrcess chroniexposureisk. Cancer drivers are acetaldehyde (excess risk =

4 cases per million) and formaldehyde (excess risk = 69 cases per milloRSEgr t he HAwor s
case0 acutiebekslt caXs;eot Hd < 1. The rchrenkHIEr i ver
2; the risk driveris hydrogen sulfide. There appears to be no excess cancer risk. Neither
ammonia nor mercury exposure appear to pose acute, chronic, or cancer health impacts. A
TOSHI analysis indicates that RSCs impact the neurologicamy&5% of the TOSHI).

At Site B (Blue Ridge), there are no apparent-nancer health impacts from VOC exposure.
Benzene exposure increases cancer risk to approximately 2 cases per million, and chloroform
exposure increases cancer risk to 13 cases pef mi o n . For carbonyl compol
acute HI = 260; the fAbest caseod HI = 11. The
risk driversareformaldehyde and acetaldehyde. The cancer driver is formaldehyde (excess risk =

349 cases per ntitn). ForRSCs t he Aworst cased acute HI = 4;
driver is methyl mercaptan. The chronic HI 5 the risk driveris hydrogen sulfide.
Thereappears to be no excess cancer risk. Neither ammonia nor mercury exposure appear to
pose acute, chronic, or cancer health impacts. A TOSHI analysis indicates that RSCs impact the
neurological system (40% of the TOSHI), and carbonyl compounds impact the respiratory
system (57% of the TOSHI).

At Site C (Canton), there are no apparent-oamcer health impacts from VOC exposure.
Benzene exposure increases cancer risk to approximately 3 cases per million. Eleven other VOCs
have elevated cancer risk associated with exposure, but since the LDLs faroimpeeindsre

high, the product oft LDL) and the IUR vyields cancer risk > 1 per million. These eleven VOCs
XVi



shouldbe <c¢cl assified as fAinconclusiveo cancer ris
caseo0O acute HI = 42; the fibest caseo Hlis = 2.2
0.5; no excess chronic risk is indicated. Cancer drivers are acetaldehyde (excess risk = 3 cases
per million) and formaldehyde (excess risk = 46 cases per millonRBQs t he HAwor st
acute HI=3;théibest caseodo HI < ethyl medptan. The shionicdHt 3 2r e r i
the risk driveris hydrogen sulfide. There appears to be no excess cancer risk. Neither ammonia

nor mercury exposure appear to pose acute, chronic, or cancer health impacts. A TOSHI

analysis indicates that there areawerall impacts on any organ or organ system (TOSHI < 1).
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1.0INTRODUCTION

In November 2005, in response to documented complaints received from Canton, NC citizens
concerning odors from Blue Ridge Paper Products facility (BRPP), the Asheville Regional
Office (ARO) requested that the Toxics Protection Branch (TPB) of the Division of Air Quality
(DAQ) undertake a study to evaluate odor and air quality in Canton.  After subsequent
discussions with BRPP and regional office staff, TPB designed and cosdbetestudy in

May 2006, the results of which are presented in this report.

1.1 Background
BRPP is a pulp and paper mill that has operated continuously at its current location in Canton
since 1905 under various company names. BRPP dominates the lotanment and

economy, employing a significant portion of the population from the town and surrounding area.

At the time of this study, two small industries, Coastal Lamp Manufacturing (a small lamp
factory) and Arrow Wood Products (a custom wood fureitsinop) operated in the immediate
vicinity of the study area. The rest of the study area consisted of residences, apartment houses,
churches, shops and service industries such
lives due east of BRPP. Tleecan be considerable mobile source emissions due to BRPP
employee shift changes, other vehicular traffic on the main traffic corridors surrounding BRPP,

and regular rail traffic.

Dispersion of air contaminants in the Canton area is heavily influengetbpdmgraphy.
Cantonlies in a valley surrounded by mountainous terrain. Poor meteorological conditions can
exist in mountainous terrain preventing effective air dispersion and can trap or concentrate
contaminants closer to ground level. Meteorologpotwaphy, mobile sources, and BRPP

emissions are contributing factors influencing air quality in Canton.

The BRPP facility is a large, integrated, bleached Kraft process pulp and paper mill with separate
pine and hardwood pulp fiber production lines. efler line includes batch digesters, washers,
and oxygen delignification systems. There are two pulping chemical recovery furnaces with

associated pulping liquid evaporators and two lime kilns to recycle pulping chemicals.



Separatdardwood and pine fju bleach lines and a chlorine dioxide generation plant comprise
the bleaching area. Four cdakd boilers and a wood waste/bark/cfiegd bark boiler provide

process steam.

Purchased wood chips are cooked with Kraft process pulping chemicals suddi@a® s
hydroxide and sodium sulfide in batches inside steam heated pressure cookers or digesters to
loosen and separate the cellulose fibers. These fibers are then washed to remove the pulping
chemicals. The resulting brown wood pulp is treated with axygdighten its color and finally
bleached to white paper pulp in the bleaching area. The bleached pine and hardwood pulps are

then made into paper on three paper machines and one paper board machine.

Odorous air pollutant emissions from this facilitg aypically constituents identified as reduced
sulfur compounds (including hydrogen sulfide, dimethyl disulfide, and dimethyl sulfide and
methyl mercaptan), acetaldehyde, creosol, formaldehyde, hydrogen chloride, ammonia, and

sulfuric acid.

The majority @ the reduced sulfur compounds are typically emitted from the pulp production
and chemical recovery systems and the BRPP wastewater treatment system.
Organiccompounds, sulfuric acid, and hydrochloric acid are emitted from coal and wood waste
combustion m the power boilers and from combustion of pulping residue in the chemical
recovery furnaces. The boilers and furnaces are equipped with electrostatic precipitators for
particulate reduction. There are foul gases and foul condensate collection systatteslion

the pulp production systems to reduce emissions. Collected foul gases are passed through
condensers to remove moisture and then burned in the lime kilns. Foul condensate is collected
and steam stripped prior to discharge to the wastewatémereiplant (WWTP). Stripper off

gas is ducted to lime kilns for burning.

The majority of odorous compounds present in the foul condensate are normally reduced by

95%-99% by means of steam stripping prior to treatment in the WWTP.



BRPPinformed DAQ inlate 2005 that an annual maintenance downtime for the steam stripper
was scheduled for May 15, 2006 during which no foul condensate stripping would occur.
Theplanned outage was scheduled for a minimum of four (4) days. To minimize the potential
for odaous emissions from the WWTP during the stripper outage, BRPP also planned inspection
outages for the pine fiber |ine (digesters,
two pulping chemical recovery furnaces. This was expected to redecwtdl amount of

unstripped foul condensate going to the WWTP by Bl%%.

Unlike the wastewater treatment lagoons used at other pulp and paper plants in North Carolina,
BRPP uses an activated sludge system to manage wastewater. The industrial atinkgeed

type wastewater treatment plant is susceptible to adverse effects from sudden increases in
incoming chemical loading that can typically occur when the steam stripper is not operated to
remove those compounds. While the amount of foul condensauqaed during the
maintenance period was to be minimized by a concomitant shut down of the pine fiber line, the

potential for increased odor remained a possibility because the steam stripper woulihiee off

1.2 Study Design

In preparation for the devaggdment of a study design to evaluate odor and air quality in Canton,

in December 2005 TPB met with ARO staff, representatives from NCASI (National Council for
Air and Stream Improvement) and BRPP in Canton to discuss an earlier odor study
commissioned by BRPP. The BRPP study concluded that the majority of odorous emissions
from BRPP were emitted from the wastewater collection sewer, and that the main emission point
was the wet well, from which the sewage was pumped across the Pigeon River to the BRPP
WWTP.

In conjunction with ARO, TPB developed a study to monitor air quality. Assuming that

emissions from other sources were unchanging, and based on process engineering principles,

it was expected that there would be periods of elevated exposure totamic@mts to the local

population during the planned maintenance period.
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The goals of this study were to: 1) identify and quantitate air contaminants having the potential
to contribute to the level of odor in Canton, 2) identify and quantitate airmoraats believed

to cause adverse human health effects, and 3) estimate the potential levels of risk of exposure to
these air contaminants. This report addresses Objectives 1 and 2 listed above. Objective 3 will

be addressed in a separate report.

1.21 Monitoring Activities
The air monitoring plan (see Appendix A) was devised based on these goals and objectives,
previous discussions, background research on air emissions from BRPP, the TPB monitoring

protocol for urban areas, and the capacity and chipedbof TPB.

The sampling plan was devised to collect samples as either a compekites&#ple or on a
fixed-time interval basis depending on the compound being sampled. The following table
outlines groups of monitored compounds, the sampling mesxdid, the sample collection time
interval and the collection location(s). Meteorological data were collected concurrent with

sampling using instrumentation mounted oAni€ter towers.

Table 1.1 Compounds of Interest General Sampling Information

Compound(s) of Interest Sampling Media Time Interval Site(s)
: , 20 sec A, B

Ammonia Chemical tape meter 60 sec c
Carbonyls DNPH cartridges 24 hr A B, C
Volatile Organic Compounds SUMMA canisters 24 hr A B,C

Elemental Mercury Continuos 5 min ,

Reactive Gaseous Mercury Continuous 1 hr C

Reduced Sulfur Compounds|  SilcoStee? Canisters 24 hr A B, C

1.2.2 Sampling Sites

Canton, NC is located approximately 20 miles to the iwesthwest of Asheville, NC.
Thesampling plan designated monitoring at three sitese of the sampling sites was located in
Asheville, NC on the campus of the Asheville Buncombe Technical Community College
approximately 1 mile south of downtown Asheville and is designated Site A as shown in
Figurel.l. The longitude and latitude forhe si t e ar e: N350 3406 20¢

elevation is 2110 feet above sea level. Northwest and adjacent to the site is a steep embankment



that drops approximately 450 feet to a parking lot and maintenance shop. The maintenance
shop is approximalg 200 horizontal feet from Site A. South is a-@dfe tar and gravel parking

lot. A utility building is located about 260 feet to the south. Approximately 1100 feet to the
west and 200 feet lower are railroad tracks that run parallel to the Frerexth Breer. There are
several residences to the east and northeast approximately 200 feet away. The Student Union
and classroom buildings for the college are located approximately 1000 feet to the southeast.
Site A was chosen as a comparison site havinglar weather, topography, and is an existing
Urban Air Toxics (UAT) network monitoring site. The use of an existing UAT site could
provide historical and longgéerm comparison data for volatile organic compounds (VOCs) and

carbonyls.

Sites B and C ere located in Canton, NC as shown in Figure 1.2. Sites B and C represented the
best available sites in Canton in terms of predominant wind directions, proximity to the facility,

proximity to the home and business of the primary complainant, and lamsesaerations.

SiteB is located at the center of a BRPP employee parking lot located just east of the plant, in a
small metal building formerly used by BRPP for environmental monitoring. Adjacent to the
metal building is a permanently installed antnower. The parking lot is paved and up to two

thirds of the lot is routinely occupied by BRPP personnel. The longitude and latitude for Site B
are: N35U 3106 430, WwW82U 506 030 at an elevati

Site B is bordered by the Notk Southern Railroad track to the south. The track is below grade
by approximately 40 feet. The tracks to the Canton railroad yard begin at this location and extend
west of the Bridge Street Overpass southerly along BRPP. Bridge Street borders dite B to
west. Bridge Street crosses the NS Railroad and is approximately 40 feet higher in elevation than
BRPP. Newfound Road bounds the north side of Site B and rises steeply eastward.
Severabpartment houses and a church are located north, across Newoadd The east side

of Site B is blocked by a vertical hillside of about 30 feet, on which are single residences.

Site C is located in the center of a large employee parking lot south of BRPP in downtown
Canton. The longitude and latitude for Site CareN3 50U 326 70, W82U 4906 5



2575 feet above sea level. Generally, the lot is of limited use and activity and is predominately
used as a municipal resource. To the east are Adams Street and the Town of Canton Municipal
Building and theFire Department. To the north is located a Norfolk Southern Railroad yard and
tracks. The railroad conducts switching operations 24 hours a day, mainly during daytime hours.
To the south is Park Street (US Highway 19/23) and to the west is a comraenadaly and its

parking lot. The Pigeon River runs between this parking lot and the parking lot in which Site C
is located. Site C was proximate to the BRPP WWTP, which was identified in a BRPP odor

study as the primary source of odors from BRPP.
Additional site photos are located in Appendix B.

Figure 1.1 Site A in Asheville, NC
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Figure 1.2 Sites B and C in Canton, NC

1.2.3 Sampling Study Chronology

During the month of May 2006, BRPP performed a-aeek maintenance outage. It involved

the pine fiber line, recovery furnace #10 and the foul condensate stripper. The foul condensate
stripper was shut down for cleaning, maintenance and inspection. During normal operation, the
stripped foul condensate gases are incinerated in the limekilnexthes foul condensates not
stripped are sewered for treatment. The stripped or clean condensates are returned to process.
During an outage, the foul condensates were sewered to the activated sludge \BEg&&.on

previous experience, the maintenance gatperiod is when the greatest frequency of odor

complaints are reported.



The air monitoring study began on May 3, 2006 and was completed on May 24, 2006. The first

week of air monitoring covered the poatage period; the next two weeks covered thagmit

period; and the last week covered the restart period.

Specific timeline activities were as follows:

Pre-OutageMay 1- 7, 2006

E

E

May 1- 57 TPB mobilized in Canton, NC to set up ambient monitoring equipment at
Sites A, B and C.
May 3- 71 TPB initated ambient air sampling as each site was brought online.

OutageMay 8- 20, 2006

E

mp

mp

May 8- 11 - Normal operations. TPB continued routine daily collection of ambient
air samples. Samples included carbonyls, reduced sulfur compounds (RSCs), volatile
organic compounds (VOCs), and did continuous monitoring for elemental and
reactive gaseous mercury.

May 12 - 3 pm- BRPP began purge of pine accumulator, diluted foul condensates
sewered at flow rate of approximately 200 gallons per minute.

May 14 - 7 pm, &cumulator purge completed, pine fiber line was taken off line,
Aspring outageo began

-10 pm, recovery furnace #10 went off line and the liquor recovery process outage
began.

May 15- 7:30 am, foul condensate stripper outage began, all hardwood fibdolih
condensates were sewered;Hur steam purge of foul condensate stripper began,

# 4 kiln brought down for annual maintenance.

May 16- 7 am, foul condensate stripper purge completed, stripper vessel opened for
annual internal inspection and maimi@ce.

May 18- outage work on foul condensate stripper completed, mill water and steam

are applied to test and waiuap stripper column.



May 19 - 8 am, foul condensates recharged into foul condensate stripper, stripper
outage ended

- 2 pm, recovery furace #10 cold startup on No. 6 fuel oil began

- 9 pm- pine fiber line was restarted

- 11 pmi recovery furnace #10 on liquor, recovery outage ended.

May 2071 spring outage completed, BRPP completed startup of pine fiber line and
adjusted flow balance ithe foul condensate stripper for normal mill operations,

#4 kiln placed back in service.

PostOutage May 20- 24, 2006

E

m

May 21- normal operations resumed with greater than 95 percent of foul condensates
stripped, WWTP completed processing of foul corsé¢es sewered during outage.

May 23 - TPB collected last ambient air samples (last sample period ended about
9 am on May 24).

May 24- TPB decommissioned the sampling sites and departed Canton.

1.2.4 Quality Assurance/Quality Control
The Quality Assunace Project Plan (QAPP) developed for the UAT network was followed for
all 24-hour integrated sampling including carbonyl compounds, RSCs and VOCs. Standard

operation procedures (SOPs) were followed for mercury sampling. These SOPs include QA/QC

activities. The TPB QAPP procedures for meteorological data were followed. The calibration of

the Zellweger Single Point Monitors (SPMs) was checked in accordance with the manufacturer

SOP.



2.0 METEOROLOGICAL DATA

Each site was initially equipped with a meteoratad station that recorded data atminute
intervals at a height of 10 meters for wind speed, wind direction, wind direction standard
deviation, temperature, and relative humidity. During the study, the sensor heads malfunctioned
intermittently at eachit, which necessitated the use of meteorological data frommetér

proximate sites when necessary.

Meteorological data are used to produce wind roses, which are a graphical representation of the
wind speed and direction on a polar plot. For most vdarke by the TPB, the wind directions
are plotted as the direction Afrom whicho the

The data used to produce the wind rose for each sampling period at Site A was obtained from the
UAT meteorological station clmcated & Site A. These data are in -btinute average

increments.

Data used to produce the wind roses for Sites B and C from M&y 2006 were obtained from

the meteorological station at Site C. Despite all efforts to make the Site B meteorological station
operational, it was not made completely operational during the sampling period and therefore it
was decided to use Site C data for both Sites B and C. Due to the length of the sampling time for
most samples (2Bours), it was thought that differences asatwd with micrometeorology
would be minimal. Theemainder of the wind roses for Sites B and C from May®4vere
constructed from X@neter tower data obtained from the BRPP meteorological station located
just west of the facility. This site was proxitedo Sites B and C. The data averaging time was
1-hour. The wind roses will be used throughout the results discussion sections by reference to

this section.
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Figure 2.1

Canton Windrose Site A

May 1, 2006 through May 2, 2006
(15 min data 9am-9am)

IS Winds: Direction
Level: 10 m
‘ Toxics Protection Branch
Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.3

Canton Windrose Site A

May 3, 2006 through May 4, 2006
(15 min data 9am-9am)

Level: 10 m S Winds: Direction

] Toxics Protection Branch

Division of Air Quality
1to2 5t0 10 1510 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)

Number of Records Used: 97

Figure 2.2

Canton Windrose Site A

May 2, 2006 through May 3, 2006
(15 min data 9am-9am)

Winds: Direction

Level: 10 m S
— Toxics Protection Branch
— Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2to5 10to 15 >=20 (mph)
Number of Records Used: 97

Figure 2.4

Canton Windrose Site A

May 4, 2006 through May 5, 2006
(15 min data 9am-9am)

Level: 10 m S Winds: Direction
‘ Toxics Protection Branch
Division of Air Quality
1to2 5t0 10 15 to 20 Raleigh, NC
2to5 10to 15 >= 20 (mph)
Number of Records Used: 97
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Figure 2.5

Canton Windrose Site A

May 5, 2006 through May 6, 2006
(15 min data 9am-9am)

Winds: Direction

Level: 10 m S
— Toxics Protection Branch
— Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.7

Canton Windrose Site A

May 7, 2006 through May 8, 2006
(15 min data 9am-9am)

|
|
S Winds: Direction

Level: 10 m
— Toxics Protection Branch
— Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.6

Canton Windrose Site A

May 6, 2006 through May 7, 2006
(15 min data 9am-9am)

Winds: Direction

Level: 10 m S
— Toxics Protection Branch
I Division of Air Quality
1to2 5to 10 1510 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.8

Canton Windrose Site A

May 8, 2006 through May 9, 2006
(15 min data 9am-9am)

N

S

Winds: Direction

Level: 10 m
 — Toxics Protection Branch
(I— Division of Air Quality
1to2 5to0 10 15 to 20 Raleigh, NC
2to 5 10to 15 >= 20 (mph)
Number of Records Used: 97
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Figure 2.9

Canton Windrose Site A

May 9, 2006 through May 10, 2006
(15 min data 9am-9am)

N

Number of Records Used: 97

IS Winds: Direction
Level: 10 m
— Toxics Protection Branch
lto2 — Division of Air Quality
(o}

15t0 20 Raleigh, NC
10to 15 >= 20 (mph)

Figure 2.11

Canton Windrose Site A

May 11, 2006 through May 12, 2006
(15 min data 9am-9am)

Level: 10 m

Figure 2.10

Canton Windrose Site A

May 10, 2006 through May 11, 2006
(15 min data 9am-9am)

Number of Records Used: 97

Level: 10 m S Winds: Direction
— Toxics Protection Branch
1102 I Division of Air Quality
0

15to0 20 Raleigh, NC
10to 15 >= 20 (mph)

Figure 2.12

Canton Windrose Site A

May 12, 2006 through May 13, 2006
(15 min data 9am-9am)

Winds: Direction

1to2

15to 20
10to 15 >= 20 (mph)

Number of Records Used: 97

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

Level: 10 m S Winds: Direction
— Toxics Protection Branch
1102 I Division of Air Quality
0

0 15t0 20
10to 15 >= 20 (mph)
Number of Records Used: 97

Raleigh, NC
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Figure 2.13

Canton Windrose Site A

May 13, 2006 through May 14, 2006
(15 min data 9am-9am)

N

Level: 10 m S Winds: Direction
— Toxics Protection Branch
— Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.15

Canton Windrose Site A

May 15, 2006 through May 16, 2006
(15 min data 9am-9am)

IS Winds: Direction
Level: 10 m
— Toxics Protection Branch
— Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.14

Canton Windrose Site A

May 14, 2006 through May 15, 2006
(15 min data 9am-9am)

IS Winds: Direction
Level: 10 m
— Toxics Protection Branch
I Division of Air Quality
1to2 5to 10 1510 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97

Figure 2.16

Canton Windrose Site A

May 16, 2006 through May 17, 2006
(15 min data 9am-9am)

N

IS Winds: Direction
Level: 10 m
— Toxics Protection Branch
I Division of Air Quality
1to2 5to 10 1510 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 97
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Figure 2.17

Canton Windrose Site A

May 17, 2006 through May 18, 2006
(15 min data 9am-9am)

N

Level: 10 m S Winds: Direction
— Toxics Protection Branch
1t02 — Division of Air Quality
(o}

Raleigh, NC

Number of Records Used: 97

150 20
10t0 15 >= 20 (mph)

Figure 2.19

Canton Windrose Site A

May 19, 2006 through May 20, 2006
(15 min data 9am-9am)

15to 20
10to 15 >= 20 (mph)
Number of Records Used: 97

Level: 10 m S Winds: Direction
— Toxics Protection Branch
lto2 — Division of Air Quality
0

Raleigh, NC

Figure 2.18

Canton Windrose Site A

May 18, 2006 through May 19, 2006
(15 min data 9am-9am)

Level: 10 m

S

Winds: Direction

1to2

— ]

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

Number of Records Used: 97

15to 20
10to 15 >= 20 (mph)

Figure 2.20

Canton Windrose Site A

May 20, 2006 through May 21, 2006
(15 min data 9am-9am)

Level: 10 m S Winds: Direction
— Toxics Protection Branch
1102 I Division of Air Quality
0

0 15to 20
10to 15 >= 20 (mph)

Number of Records Used: 97

Raleigh, NC
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Figure 2.21

Canton Windrose Site A

May 21, 2006 through May 22, 2006
(15 min data 9am-9am)

Number of Records Used: 97

IS Winds: Direction
Level: 10 m
— Toxics Protection Branch
lto2 — Division of Air Quality
(o}

15t0 20 Raleigh, NC
10to 15 >= 20 (mph)

Figure 2.22

Canton Windrose Site A

May 22, 2006 through May 23, 2006
(15 min data 9am-9am)

N

e /
32.2%
=

S

Level: 10 m S

Winds: Direction

— ]

1510 20
10to 15 >= 20 (mph)
Number of Records Used: 96

1to2

Toxics Protection Branch
Division of Air Quality
Raleigh, NC
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Figure 2.23

Canton Windrose Site B and C (data from site C)

May 1, 2006 through May 2, 2006
(5 min data 9am-9am)

S Winds: Direction
Level: 10 m
e — Toxics Protection Branch
1t02 1] Division of Air Quality

5t0 10 15t0 20 Raleigh NG
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 259

Figure 2.25

Canton Windrose Sit B and C (data from site C)

May 3, 2006 through May 4, 2006
(5 min data 9am-9am)

Level:

10m S Winds: Direction

1to2

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

e —

5to 10 15to 20
2t05 10to 15 >= 20 (mph)
Number of Records Used: 287

Figure 2.24

Canton Windrose Site B and C (data from site C)

May 2, 2006 through May 3, 2006
(5 min data 9am-9am)

N

Level: 10 m S Winds: Direction
e — Toxics Protection Branch
S Division of Air Quality
1to2 5to 10 15 to 20 Raleigh, NC
2to5 10to 15 >= 20 (mph)
Number of Records Used: 289

Figure 2.26

Canton Windrose Site B and C (data from site C)

May 4, 2006 through May 5, 2006
(5 min data 9am-9am)

N

Winds: Direction
S

Level: 10 m

Toxics Protection Branch

Divisi f Al i

1to2 5t0 10 1510 20 e R Qualty
2t05 10015 >= 20 (mph)
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Figure 2.27

Canton Windrose Site B and C (data from site C)

May 5, 2006 through May 6, 2006
(5 min data 9am-9am)

Level: 10 m S Winds: Direction

Toxics Protection Branch

Di f Al i

1t02 510 10 1510 20 P i Qualiey
2105 10t0 15 >= 20 (mph)

Number of Records Used: 282

e —

Figure 2.29

Canton Windrose Site B and C (data from Site C)

May 7, 2006 through May 8, 2006
(5 min data 9am-9am)

N

Winds: Direction
S

Level: 10 m

Toxics Protection Branch

Di f Al i

1t02 5t0 10 151t0 20 E R
2t05 10to 15 >= 20 (mph)

Number of Records Used: 223
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Figure 2.28

Canton Windrose Site B and C (data from site C)

May 6, 2006 through May 7, 2006
(5 min data 9am-9am)

Level:

Winds: Direction
10m S

1to2

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

e —

5to 10 15 to 20
2to5 10to 15 >= 20 (mph)
Number of Records Used: 286

Figure 2.30

Canton Windrose Site B and C (data from site C)

May 8, 2006 through May 9, 2006
(5 min data 9am-9am)

Level:

N

S Winds: Direction
10m

1to 2

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

e —

5to 10 15 to 20
2to5 10to 15 >= 20 (mph)
Number of Records Used: 282
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Figure 2.31

Canton Windrose Site B and C (data from site C)

May 9, 2006 through May 10, 2006
(5 min data 9am-9am)

N

S Winds: Direction
Level: 10 m
Toxics Protection Branch
1] Division of Air Quality
1to2 5to 10 15t0 20 Raleigh, NC
2to5 10to 15 >= 20 (mph)
Number of Records Used: 289

Figure 2.33

Canton Windrose Site B and C (data from site C)

May 11, 2006 through May 12, 2006
(5 min data 9am-9am)

N

Winds: Direction
S

Level: 10 m

Toxics Protection Branch

Di f Al i

1t02 5t0 10 151t0 20 E R
2t05 10to 15 >= 20 (mph)

Number of Records Used: 289

e —

Figure 2.32

Canton Windrose Site B and C (data from site C)

May 10, 2006 through May 11, 2006
(5 min data 9am-9am)

N

Level: 10 m S Winds: Direction
——— — Toxics Protection
l:l Division of Air
1to2 5t0 10 15to0 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 289

Figure 2.34

Canton Windrose Site B and C (data from site C)

May 12, 2006 through May 13, 2006
(5 min data 9am-9am)

N

Level: 10 m S Winds: Direction

Toxics Protection Branch

Divisi f Al i

1to2 5t0 10 1510 20 e R Qualty
2t05 10015 >= 20 (mph)

Number of Records Used: 289

e —
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Figure 2.35

Canton Windrose Site B and C (data from site C)

May 13, 2006 through May 14, 2006
(5 min data 9am-9am)

N

Level: 10 m S Winds: Direction
Toxics Protection Branch
1] Division of Air Quality
1to2 5to 10 15t0 20 Raleigh, NC
2to5 10to 15 >= 20 (mph)
Number of Records Used: 289

Figure 2.37

Canton Windrose Site B and C (data from site C)

May 15, 2006 through May 16, 2006
(5 min data 9am-9am)

Winds: Direction
S

Level: 10 m

Toxics Protection Branch

Di f Al i

1t02 5t0 10 151t0 20 E R
2t05 10to 15 >= 20 (mph)

Number of Records Used: 289

e —

Figure 2.36

Canton Windrose Site B and C (data from site C)

May 14, 2006 through May 15, 2006
(5 min data 9am-9am)

N

Level: 10 m S Winds: Direction
e — Toxics Protection Branch
— Division of Air Quality
1to2 5t0 10 15to0 20 Raleigh, NC
2t05 10to 15 >= 20 (mph)
Number of Records Used: 289

Figure 2.38

Canton Windrose Site B and C (data from site C)

May 16, 2006 through May 17, 2006
(5 min data 9am-9am)

N

Winds: Direction
S

Level: 10 m

Toxics Protection Branch

Divisi f Al i

1to2 5t0 10 1510 20 e R Qualty
2t05 10015 >= 20 (mph)

Number of Records Used: 289

e —
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Figure 2.39

Canton Windrose Site B and C (data from site C)

May 17, 2006 through May 18, 2006
(5 min data 9am-9am)

N

Figure 2.40
Canton Windrose Site B and C (data from site BRP)
May 18, 2006 through May 19, 2006
(1 hour data 9am-9am)

N

Level: 10 m

S Winds: Direction

e —

Toxics Protection Branch
Division of Air Quality
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Winds: Direction

e —

1to2

Toxics Protection Branch
Division of Air Quality

1to2 5t0 10 1510 20 Raleigh NG
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 289

Figure 2.41
Canton Windrose Site B and C (data from site BRP)
May 19, 2006 through May 20, 2006
(lhour data 9am-9am)

51t0 10 1510 20 Raleigh NG
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 25

Figure 2.42

Canton Windrose Site B and C (data from site BRP)
May 20, 2006 through May 21, 2006
(1 hour data 9am-9am)
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Division of Air Quality
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Number of Records Used: 25

Toxics Protection Branch
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Raleigh, NC
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Figure 2.43

Canton Windrose Site B and C (data from site BRP)

May 21, 2006 through May 22, 2006
(1 hour data 9am-9am)

N

Level: 10 m S

Winds: Direction

e —

1t02 5t0 10 15t0 20
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 25

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

Figure 2.45

Canton Windrose Site B, and C (data from site BRP)
May 23, 2006 through May 24, 2006
(1 hour data 9am-9am)

N

Level: 10 m S

Winds: Direction

e —

1t02 5t0 10 15t0 20
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 16

Toxics Protection Branch
Division of Air Quality
Raleigh, NC

Figure 2.44

Canton Windrose Site B and C (data from site BRP)
May 22, 2006 through May 23, 2006
(1lhour data 9am-9am)

N

Level: 10 m S

Winds: Direction

e —

1to2 51t0 10 1510 20
2t05 10t0 15 >= 20 (mph)

Number of Records Used: 25

Toxics Protection Branch
Division of Air Quality
Raleigh, NC
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3.0AMMONIA MONITORING

Ammonia was sampled att8s A, B and C using a Honeywell (Zellweger) MDA Single Point
Monitor (SPM) equipped with a chemically treated paper tape specific for ammonia with an
optical sensor that monitors color development (ChemCassette SP#706042 with ChemKey
#870861). Quantitain is based on the degree of color change. The Lower Detection Limit
(LDL) is established by the manufacturer to b

Measurements from each site were continuously data logged and downloaded daily for data
analysis using Logic Beachdia Loggers at Sites A and B, and a Campbell Scientific Data

Logger at Site C. Data were collected every 20 seconds at Sites A and B and at Site C were
collected every 60 seconds. These data collection times are specific to each type of data logger.

Dueto intermittent problems with the data loggers and power interruptions, the data collected at
Sites A, B and C did not meet the minimum TPB data quality objective (DQO) of 75% for
investigative studies. As a result, no extensive data analysis for ammasi@onducted;
however it is important to note that no data collected exceeded the LDL of 2.6 ppm. Additional

discussion regarding ammonia can be found in Section 8.3
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4.0CARBONYL M ONITORING
4.1 Method

Carbonyl sampling was conducted at Sites A, B, @ridr formaldehyde, acetaldehyde, acetone,
butyraldehyde, benzaldehyde, valeraldehyde, hexanaldehyde, propionaldehyde, crotonaldehyde,
acrolein, isovaleraldehyde, three tolualdehyde isomers, and 2,4 dimethylbenzaldehyde.
Carbonylmonitoring was conductedaccording to EPA Compendium Method -QA,
Determination of Formaldehyde in Ambient Air Using Adsorbent Cartridge Followed by High
Performance Liquid Chromatography (HPLCREPA/625/R96/010b. This method involves
drawing ambient air through a silica adsemt cartridge coated with 2dinitrophenylhydrazine
(DNPH). Formaldehyde and other aldehydes and ketones form a stable derivative with the
DNPH reagent and are retained on the cartridge. The cartridges are then extracted with
acetonitrile and analyzedsing HPLC. Quantitation is achieved through a comparison of peak
areas with those of known certified standards
Liquid Chromatography (LC) system equipped with an AD25 tunable absorbance UV detector.

The lowerquantitation levels (LQL) for the various analytes in air are as follows.

4.2 Sampling Period
Sampling occurred over a continuous-ddy period from May 23, 2006 at the three sites.

A total of 21 samples were collected at each site for a field recoater of 100%.

4.3 Field Equipment
Figure 4.1 Exterior and Interior of ATEC Carbonyl Sampler
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4.4 Sampling Procedure

Sampling was conducted using ATEC 2000 (or ATEC 100) Toxic Air Samplers specifically
designed for carbonyl sampling. The samplerseap@pped with a heated ozone scrubber to
remove ozone from the sampled air prior to being drawn through the DNPH cartridge (Waters
Corp., #WAT037500) to keep the ozone from destroying the DNPH reagent and/or decomposing
the aldehyddDNPH derivative. TheATEC 2000 uses microprocessor controlled mass flow
controllers to monitor and control the sample flow rate through the cartridge. Flow rates for the
ATEC 100 were determined using a primary standard BIOSaly(DCL-M) during the

sampling period.

The sanpling inlet was located approximately 3 to 4 meters above ground level, the sampling
train was *inch stainless steel tubing that connected the sampling inlet to the ATEC sampler.
An automatic timer on the ATEC sampler was programmed to collect sanyaes @4hour

period beginning at 9:00 am daily. Sites A, B, and C were equipped with two ATEC samplers
each, operating on an alternating schedule to allow for continuous sampling.

4.5 Sample Analysis

After sampling, the DNPH cartridges were collected ammediately placed in a shipping
container with freezer ice packs. The cartridges returned under chain of custody to the TPB
mobile laboratory at Site C. The cartridges were kept refrigerated until extracted and analyzed.

Each DNPH cartridge was eatted with acetonitrile. The extracts were transferred to a HPLC

sample vial or stored under refrigeration until analysis.

Actual flow rate and mobile phase parameters were adjusted to achieve optimum

chromatographic separation. Run time was appraeiyn&0 minutes per sample.

A six point calibration curve (0.1, 0.5, 1.0, 5.0, 10.0 and 15.0 pg/mL) was completed before
analysis with a successful calibration yielding a correlation coefficient of >0.999.
AverageResponse Factor (RF) values for each poumd had to agree within 30% relative

standard deviation (RSD) in order to pass calibration. The calibration standards were prepared
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from a certified standard provided by the Restek Corporation (Aldehyde/kibtéRél

calibration mix, #31808). A secondiso ce ficheck standardo was al
with each daily run. Thi s AchdrAdehydeetodear d 0 w
DNPH calibration mix, #4728%). To convert analytical results to air borne concentration, the

HPLC data was gdsted for the total extract volume, the total sampled air volume, and the

molecular weight.

4.6 Data Results

Tables 4.1 7 4.3 present validated data for formaldehyde, acetaldehyde, acetone,
propionaldehyde, butyraldehyde, benzaldehyde, isovaleraldehgtbraldehyde, tolualdehyde
isomers and hexanaldehyde for Sites A, B, and C. Acrolein was eliminated from data analysis
because EPA has invalidated the sampling portion of the compendium method for this
compound. Crotonaldehyde;taualdehyde, and 2-dimethylbenzaldehyde were eliminated

from data analysis because sample analysis indicated that none of the airborne concentrations

were above the LQL.

A review of field logs for carbonyl samples collected Ma®$,42006 at Sites A, B, and C
indicates samphig errors at Site A only. These errors are all flow tolerance exceedances.
Thesample flow rate is controlled to 1 L/min with a tolerance of £3% by a mass flow device in
the ATEC 2000 sampler. Flow rates outside the tolerance range are tagged adefianceo
exceedances. Sampling data having such exceedances are invalid and not used in any resulting

data analysis.
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Table 4.1 Site A Carbonyl Data

3 3 2| .
Sample Name s | 8 £ =1 8 £ 3 © B
. 5 | 5 s | 8| 5| 3|8 |23
Concentrations ppbv = % g 5 :33 % 5 = 3 g
E | g 3 g 2 B g ks & g
g < < T a & 2 S = £
Lower Q“""”‘F‘j;g\‘,’” LevelinAl 929 | 0.20 | 0.15 | 0.15 | 0.12 | 0.08 | 0.10 | 0.10 | 0.07 | 0.09
C050306A 1.2 14 | - - | o034 - - - | 030
CO50406A (invalidated) | 59.2 | 0.24 | - - | o024 081] - - - -
CO050506A (invalidated) | 79.0 | - - - | o018]o082] - Jo039] - | 130
CO50606A (invalidated) | 20.7 | 2.4 | 040] 0.32 | 0.28 | 0.26 | - - - -
C050706A 33 | 060] 073 - |o0a18]| - - | o19| - ] o040
CO50806A 37 | 10| 060] 024] 019 - - - - -
C050906A 50 | 1.1 | 059 | 024 | 018 - - - - -
CO5L006A 49 | 086 | 042] 018 017 - - - - -
C051106A 46 | 089 ] 058 024 - - - - - -
C051206A 42 | 1.0 | 086] 025 ] - - - - - -
C051306A 43 | 1.0 | 056] 014 ] 0.19| 0.16 | - - - -
CO51406A 39 | 077 ] 061 - - - - - - | 0.20
C051506A 41 | 080 098] - - - - - - -
C051606A 52 | 10 | 11 | 015] - - - - - -
C051706A 48 | 097 ] 061 - - - - - - -
C051806A 42 | 1.0 | 067] 026 - - - - - -
C051906A 48 | 1.0 | 049] 025] 021 - - - - -
C052006A 50 | 1.2 | 047] 025] 028 - - - - -
C052106A 50 | 1.1 | 054 - - - - - - -
C052206A 18 | 056 | 031 - - - - - - | 023
C052306A 77 | 1.8 | 1.3 | 038] 024 020] - - - -
Average 43 | 093] 072] 017] 012 0.07] 0.05]| 0.06 | 0.04 | 0.10
Maximum 77 | 1.8 | 1.3 | 038 0.28] 0.20 | 0.05 | 0.19 | 0.04 | 0.40
# samples > LQL 18 17 18 9 8 3 0 1 0 4
4 of samples 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18
% Data > LQL 100%| 94% | 100%| 50% | 44% | 17% | 0% | 6% | 0% | 22%

Dashes represent 0.5 times the LQL in air for statistical evaluation purposes
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Table 4.2 Site B Carbonyl Data

o ® 3
® S © ° s o 2 S
Sample Name =4 8 S =4 =4 S g, g 2
. 5|z s | §| 5|3 |8 |5 |¢
Concentrations ppbv | = 3 2 S 3 = 5 = 3 g
E|§ | 8§ | 8| 2| 8| ¢8| s | a2 ¢g
g < < I a & 2 S = £
Lower Q“""”‘g";‘)ﬂ"” LevelinAl 529 | 0.20 | 0.15| 0.15 | 0.12 | 0.08 | 0.10 | 0.10 | 0.07 | 0.09
C050306B 238 | 2.0 | 046 | 0.33| 036 | 031 | 020 | 027| - | 0.85
C050406B 41.0| 38 | 024|037 | 033|033 - | 039 - 1.4
C050506B 272 | 33 | 032]032|024]032| - |o044]| - |o001
C050606B 31.3| 47 | 075| 032 037] 035 - - - | 0.19
C050706B 175| 2.1 | 060 | - - | 032|022]043] - | 075
C050806B 258 | 28 | 0.80 | 024 | 022 ] 027 | - - - -
C050906B 31.0| 34 | - - - loo7| - |o27] - | o049
C051006B 39.1| 23 | 024| 028 | 0.40 | 0.49 | - - - -
C0511068 156 | 2.4 | 0.89 | 027 | 020 | 0.21] 0.32| 0.52 | 0.23 | 0.98
C051206B 168 | 2.6 | 077 | 0.26 | 0.27 | 023 | 026 | - - | 0.45
C051306B 203 | 3.1 | 047 ] 032] 034 028 | - - - -
C0514068 125| 21 | 072 ] 024 022 ] 020 | 022 0.18] - | 0.64
C051506B 160 | 2.4 | 1.0 | 028 | 026 | 022 | - - - | 0.20
C051606B 216 | 32 | 059 032] 0.33] 029 | 0.18| - - | 0.47
C051706B 169 | 2.3 | 060 | 0.27 | 0.24 | 0.26 | - - - -
C051806B 145 | 2.1 | 0.87| 028 | 023 ] 023 - - - -
C051906B 188 | 2.8 | 063 | 0.32| 030 | 028 | 017 | - - | 0.46
C052006B 364 | 030 | - - | 028]056] 024|035] - | o062
C052106B - - - - - - - - - | 0.23
C052206B 072 | - - - - - - - - -
C052306B 310 14 | - | 036]045] 039 - - - | 027
Average 218 | 2.4 | 049 | 025] 025 | 027 | 0.12 | 0.17 | 0.08 | 0.44
Maximum 41.0| 47 | 1.0 | 037 | 045| 056 | 0.32| 052 | 023 | 1.4
# samples > LQL 20 19 16 16 17 18 8 8 1 15
# of samples 21 | 21 | 210 | 210 | 21 | 21 | 21 | 21 | 21 | 22
% Data > LQL 95% | 90% | 76% | 76% | 81% | 86% | 38% | 38% | 5% | 71%

Dashes represent 0.5 times the LQL in air for statistical evaluation purposes
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Table 4.3 Site C Carbonyl Data

3 8 =
Sample Name =2 8 £ g =2 2 3 S S
. 5| £ S8 8| 3|8 2|3
Concentrations ppbv = % g 5 :33 = 5 = 5 g
E | g 3 g 2 B g ks a g
£ < < T B & 2 S I £
Lower Q“""”‘g";‘)ﬂ"” LevelinAl 929 | 0.20 | 0.15 | 0.15 | 0.12 | 0.08 | 0.10 | 0.10 | 0.07 | 0.09
C050306C 18 | 1.6 | 2.2 - - - - - - -
C050406C 66 | 1.2 | 044| - | 031|017]013|020| - | 0.65
C050506C 20 | 070 | 0.72 | - - - - - - -
C050606C 053 | 0.39 | 055 | - - - - - - -
C050706C 37 | 1.1 | 042|024 | 024 | - - - - -
C05080& 11 | 038 0.72 | - - - - - - -
C050906C 12 | 042 | 047 | - - - - - - -
C051006C 1.7 | 063 | 049 | - - - | o016 | - - | 053
C051106C 1.7 | 066 | 081 | - - - - - - -
C051206C 15 | 061 0.84 | - - - - - - -
C051306C 16 | 062 | 053 | - - - | o018 | - - | 0.43
C051406C 1.4 | 066 | 0.68 | - - - - - - -
C051506C 1.4 | 068 | 0.74 | - - - | 029 - - | 0.66
C051606C 1.3 | 0.71| 065 | - - - - - - -
C051706C 15 | 064 | 053 | - - - | o018 - - | 047
C051806C 1.9 | 068 | 0.88 | - - - 1 039|051]025] 1.1
C051906C 18 | 071|050 | - | 021 - - - - -
C052006C 27 | 095| 061| - |030]| - - - - -
C052106C 0.7 - - - - - - - - -
C052206C 21 | 10 | 077 | - - - - - - -
C052306C 28 | 1.4 | 11 | 030 - - - - - -
Average 20 | 076 | 0.70 | 0.09 | 0.10 | 0.05 | 0.10 | 0.8 | 0.08 | 0.21
Maximum 66 | 1.6 | 22 | 030 031 | 017 | 0.39| 051 | 0.25 | 1.1
# samples > LQL 21 20 20 2 4 1 6 2 1 6
# of samples 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21 | 21
% Data > LQL 100%| 95% | 95% | 10% | 19% | 5% | 29% | 10% | 5% | 29%

Dashes represent 0.5 times the LQL in air for statistical evaluation purposes
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The data from Tables 44.3 are plotted in Figures 44211 over sampling day for each carbonyl
compound. The invalidated data for Site A are plotted but are not included in any further
analysis and are shown as unconnected data points in each figure. Concentrations scales vary
from figure to figure. Vertial lines in each figure segregate air monitoring intoqueage,

outage, and posiutage periods at BRPP.

The data in Figures 4211 by carbonyl compound are replotted in Figures-4.12 by site to
show any temporal associations between carbonylpoonds. It is evident from these graphs
that formaldehyde and acetaldehyde are the primary carbonyl compounds observed in the study

area. Their contribution to elevated risk will be discussed in the risk assessment section.

Based on information prade to DAQ from BRPP in a July 2007 air quality modeling study, the

maxi mum formal dehyde ¢@®.0ppb)odcurradtat 266meters fromthe 1 ¢ g
center of the facility at an angle of 42 degrees east of north which represents approximately 10%

of the acceptable ambient level (based on a 1 hour acute exposure). It is possible to conclude
from these data that the modeled formaldehyde concentration expected to occur at Site B would
be |l ess than or®(9®mpby lhowadver formaldelly cancprhtrations were

observed to be an average ofe2g 7 (81.9 ppb) at Site B. This implies that either the model is

under reporting formaldehyde or there are additional sources of formaldehyde. It seems likely
that because Site B was located in aPBRparking lot that automobile emissions are a likely

additional source.
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Figure 4.2 Formaldehyde Results for Sites A, B, and C
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Figure 4.3 Acetaldehyde Results for Sites A, B, and C
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Figure 4.4 Acetone Results for Sites A, B, and C
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Figure 4.5 Propionaldehyde Results for Sites A, B, an@d
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Figure 4.6 Benzaldehyde Results for Sites A, B, and C
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Figure 4.7 Butyraldehyde Results for Sites A, B, and C
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