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EXECUTIVE SUMMARY

Purpose

In June 1999, Rule 1158 affecting storage, handimd)shipment of petroleum coke,
coal, and sulfur was amended to further reduceqodate emissions from these sources.
This study is one of an ongoing series, examinangeted compounds contained in the
inhalable particulate fraction (PR} in the greater Long Beach/Wilmington area. This
series of studies consists of Rdampling in the spring/summer and fall/winter,
observing trends in ambient R§toncentration and the elemental carbon content of
collected samples.

Additional sampling was conducted in an attemptitaracterize the impact of the
September-October 2002 West Coast Port Strike @al &r quality.

Sampling

Sampling was conducted at an increased rate bet@etader 5, 2002 and December 16,
2002 compared to previous fall/winter Rule 1158dwup studies. However, to ensure
comparability with previous studies, field persdnmere careful to collect samples
coincident with the AQMD Py monitoring network one-in-six day schedule. Sangpl
locations were those utilized for the previous RL1&8 Follow-Up studies, with an
additional location nearer to the port, to increigeamount of data collected during and
after the strike. Field operations were conduttedembers of the AQMD Special
Monitoring Branch, while all laboratory operatiosusd data analysis were performed by
AQMD Laboratory personnel.

Key Findings

1. Study (three-site) average RgWalues showed a continued decrease in?df the
2002 fall/winter study, a trend maintained sindévienter 1999.

2. Recent, moderate increases in EC during the 2002@02 studies suggest that the
majority of EC reductions due to Rule 1158 werdized by the end of 2000, and
since that time increased EC emissions from otherces have outpaced ongoing
Rule 1158 improvements.

3. The series of studies have shown that the HUDcsibsistently experiences R
and EC pollution levels higher than those expegdrat other study sites. Further
investigation would be necessary to determine xttene of the area surrounding
HUD that is similarly affected, or to identify paoitgal sources contributing to the
higher concentrations.

4. While a cause/effect relationship cannot be esthbtl, the possibility that the
uniqgue commercial traffic conditions created by \test Coast Port Strike
contributed to elevated EC concentrations in thea&r Long Beach area is not
contraindicated by the study data. Study averagedhcentrations were lower
during the strike, and increased afterward thrahghend of the year.
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1.0 INTRODUCTION

Over the course of several years prior to 1997deass of Long Beach and Wilmington
area neighborhoods lodged several complaints akbtaly airborne dust with the
AQMD. Surveys of the area noted that there weraarous coal and petroleum coke
production, storage, and shipment facilities. Ehesluded open stockpiles of green
coke, enclosed “coke barns”, refinery kilns prodiggpetroleum coke, and a variety coke
and coal carrying trains and trucks. Other indalsprocesses including sulfur
distribution facilities, heavy traffic patterns,cageneral construction activities were also
noted in the area.

In August of 1996, AQMD staff attended a public tregin San Pedro, which focused
on public concern over the levels of particulatdateran the region. Subsequently, the
AQMD coordinated with various public action groupsselect several sites for
particulate monitoring, including sites locategpécific areas of community concern.

Two studies were conducted at these sites, oneayn 97 and one in fall/winter

199¢. These studies were designed to characterizerticeometeorological
parameters, and to microscopically and chemicdibracterize airborne particulate
collected in the area. The most pronounced firslofghese studies were the elevated
levels of elemental carbon and inhalable partieuhaatter at some study sites, including
a monitoring site adjacent to Elizabeth Hudson Eletary School in Long Beach.

In June 1999 the AQMD amended of Rule 1158 affestechge, handling and shipment
practices for petroleum coke, coal, and sulfurbsg&giuent California State legislation
HSC 40459 (AB 1775 — Lowenthal) requires that tiggMD, in conjunction with

CARB, prepare an annual study for the Californiaé&t egislature examining the
frequency and severity of violations related to AQRRule 1158. To monitor the
efficacy of the rule and provide supporting datatfe Legislative Report, the AQMD
initiated a series dRule 1158 Follow-up StudieShese studies are conducted twice
annually on an ongoing basis; once each spring/sarmamd fall/winter.

Removal and enclosure of open coke storage pitesirendification to equipment and
work practices to comply with Rule 1158 requirensaatongoing. The Rule 1158
compliance schedule mandates implementation afndgerity of control measures by
August 1999, with full implementation of all meassiby June 2004. Compliance field
staff have documented a high rate of complianch thi initial rule implementation
requirements, including covered transport, truckhiuag, prompt roadway/spill clean-up
and the removal of several large open coke pilashas resulted in the reduction of
fugitive coke emissions from storage, handling, sinigping operations.

! South Coast Air Quality Management District. (Sepber 1997Micrometeorological and Ambient Air
Quality Monitoring Conducted Simultaneously in Yfieinity of the Los Angeles and Long Beach Harbors.
Diamond Bar, CA.

2 South Coast Air Quality Management District. (Maf999)Micrometeorological and Ambient Air
Quality Monitoring Conducted Simultaneously in Yieinity of the Los Angeles and Long Beach Harbors.
Diamond Bar, CA.
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Figure 1 — Study Sampling Sites
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2.0 PROJECT DISCUSSION

Throughout the series of Rule 1158 Follow-up stsidam effort has been made to
maximize comparability of the data sets from yeaydar, by utilizing the same sampling
sites, sampling coincident with the RPdMinonitoring network, conducting the study as
nearly as possible on the same dates, and sanipfiagixed number of days (ten.) As
the scheduled start date for this study approaahedh of the West Coast and
particularly the Long Beach/Wilmington area becampacted by the West Coast Port
Strike (September 30, 2002 — October 9, 2002.)

The Port Strike posed the problem of altered nmaetand intermodal transportation
patterns in the area, which could impact compaitgtwf Fall 2002 Study results with
findings from previous studies. At the same tith@jas thought that increased
monitoring during the unique traffic conditions rigrovide an insight into the impacts
made on local air quality by shipping and relatethmercial transportation.
Consequently, the number of sampling locationssamdpling days was increased to
capture as much data as possible during this umpqued.

From October 5, 2002 through December 16, 2002,PMnitoring was conducted at
four locations in the cities of Long Beach (twaesjtand Wilmington (two sites).
Sampling was conducted on a one-in-six day schedaiecident with the AQMD P
monitoring network. Additional samples were caléetbetween network monitoring
events through November'aas field technicians were available. The resgltiata set
consists of 116 samples, collected over 25 samplayg.

The body of this report will discuss the thirteeheduled one-in-six day sampling
events, to allow comparison of the data to theipres/Fall 1158 Follow-up studies. The
entire data set, and its correlation with a maetinaffic will be treated separately in
Appendix A-1.

The Fall/winter 2002 Rule 1158 Follow-up study daibn a base of knowledge
established by eight previous studies: two pridRtle amendment and six follow-up
studies. Together they constitute a set of thpe@g/summer studies (1997, 2000, 2001,
2002+ and three fall/winter studies (1998, 1999, andi0 The primary objectives

of the current study were to collect data suitébiehe evaluation of:

» Current inhalable particulate (R ambient concentration trends for the study
area.

» Speciation of the carbonaceous component of tHeated particulate samples for
elemental and organic carbon content.

» Comparison of 2002 P mass and carbon data with that obtained during the
earlier Rule 1158 studies.

3 South Coast Air Quality Management District. (Sepber 1997)

* South Coast Air Quality Management DistriRule 1158 Follow-Up Study #2 ,#4 and Bamond Bar,
CA.

® South Coast Air Quality Management District. (Mat999)

® South Coast Air Quality Management Distrigule 1158 Follow-Up Study #1 and #3amond Bar, CA.
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The prevailing winds in the study area place pogiof the community downwind of
coal and coke production and/or storage facilit®] fugitive dust from these activities
has been a longstanding community concern. Tlgisive dust contributes to increases
in the PMg particulate concentration. Mobile sources suctiesel trucks, trains and
ships in the area also contribute to the overabiant particulate matter concentrations.

Site selection and the sampling calendar wereenfted by several factors. Sampling
dates were scheduled to repeat as closely as #sbsampling dates of the previous
studies, while coinciding with the EPA one-in-sixmitoring schedule utilized by the
AQMD in its PMyp monitoring network.

The three continuing monitoring sites were chosemfseven sites used in the
fall/winter 1998 studyMicrometeorological and Ambient Air Quality Monitog
Conducted Simultaneously in the Vicinity of the Aogeles and Long Beach Harbors
(March 1999); the sites have remained constanhgduhie course of theule 1158
Follow-Up series of studies (Figure 1.) Site selection gatmcluded site locations
relative to coal and coke facilities with respexctte local prevailing wind patterns, and
their importance as locations containing studepugations (the sites include two
schools and a child care center). In additiorthefseven sites included in the 1998
study, the two school sites had exhibited the tsglevels of ambient PMand
elemental carbon. Detailed site maps can be fauAgpendix A-4.

2.1 SITE DESCRIPTIONS

The Special Monitoring Group of AQMD’s Monitoringnd Analysis Division conducted
the fielgl portion of the current study. The samgliocations have been described as
follows":

Site 1. School Building Services Facilities/Hudson SchatUD)
2401 Webster Avenue
Long Beach, California

The monitoring site is located at the Long Beacho®tBuilding Services
facility (maintenance yard), adjacent to the Hudsbddle School. The
PMjo sampler was installed on top of two adjoining lsteatainers.
Meteorological exposures were composed of (1), yHEord Freeway,
which runs parallel to the monitoring site to thestvand (2), maintenance
yard to the north, east and south of the monitositey The maintenance
yard consists of repairs and fabrication of matgriacluding welding.

" RES Environmental, Inc. (February 200®)e South Coast Air Quality Management District leRiL158
Follow-up StudyColton, CA.
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Site 2: Edison Elementary School (EDI)
625 Maine Avenue
Long Beach, California

Site #2 was located at the Edison Elementary Sahdadng Beach. The
PM;o sampler was located on a steel container at tiséeweside of the
school and playground. The sampler was also iestalh a five-foot
platform to clear the school building to the edaste meteorological
exposure consists of (1), a main street arterS? QtBeet) which carries
heavy vehicle traffic, is located to the north @)ool buildings to the
east and south and (3), a small bus terminal tevdst of the monitoring
site.

Site 3: Wilmington Childcare Center (WIL)
1419 Young Street
Wilmington, California

The monitoring site was installed on the roof & @hildcare Center, near
a elementary and middle school in the City of Wiigion. The
meteorological exposure consists of (1), a residkeatea to the north (2),
commercial/industrial development to the east¢8jool to the south and
(4) parking area/residential area to the west @fnttonitoring site.

2.2 SAMPLING AND ANALYSISMETHODOLOGY

The AQMD maintains a PMmonitoring network throughout the South CoastBasin
(the Basin). The Federal Reference Method (FRM)P3&, samplers utilized in the
PM,, network and standard AQMD analytical proceduressammarized here:

The SSI sampler used in this study is the EPA’s FRiipler found in 40CFR50
Appendix J. Itis used to monitor PM less thanri€rons in size (PM). For the
purposes of this study, the SSI samplers are wseallect PM, samples, which were
also used for the determination of organic carlid@)( elemental carbon and total
carbon.

The SSI sampler contains a pump controlled by graromable timer. An elapsed time
accumulator, linked in parallel with the pump, netsototal pump-operation time in
hours. During operation, a known quantity of aidrawn through a particle size
separator, which achieves patrticle separationmipaction. The correct flow rate
through the inlet is critical to collection of therrect particle size so that after impaction,
only particles 10 microns in size or less remaspsmded in the airstream. The flow of
air then passes through a quartz filter mediumnupbich the particles are collected. A
programmable timer automatically turns the pumpabthe end of the 24-hour sampling
period.
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Once a sample has been collected it is returndtkttaboratory, following chain-of-
custody protocols, where both RMMnass and carbon content are determined. Ambient
PM,, mass is determined by subtracting the weight ®fctkan unsampled filter
(measured in the laboratory prior to sampling) fritwa weight of the sampled filter
containing the collected P to yield the mass of the BMollected on the filter. This
mass is then divided by the amount of air drawaugh the filter to give the ambient
concentration, expressed as mass per cubic megan).

Ambient carbon levels are determined by taking allsportion of the PN filter and
putting it into a carbon analyzer. The analyzersists of a computer-controlled
programmable oven, computer controlled gas flowaser, and a flame ionization
detector (FID). The sample is first heated indken in increasing amounts of oxygen.
As the temperature rises, first organic carbontaed elemental carbon are evolved from
the filter. The laser beam passes through thex fi#ind the transmitted intensity increases
at the detector as the light-absorbing carbon eé#wefilter, causing the filter to become
less black. The evolved carbon is swept from trendoy gas flow, and is transported to
the FID where it is detected (in the form of metatiroughout the heating process.
The computer that controls these processes collatéson the oven temperature profile,
laser light absorption, and FID response to detegrthe OC and EC content of the filter.
This information, combined with the volume of aangpled, provides the OC and EC
concentration in the ambient air.

3.0 DATA ANALYSIS

Data from the current study were compared with datained in previous Long
Beach/Wilmington area studies.

3.1 PM 10 AMBIENT CONCENTRATION ANALYSIS

10/5/02  10/11/02 10/17/02 10/23/02 10/29/02 11/4/02 11/10/02 11/16/02 11/22/02 11/28/02 12/4/02 12/10/02 12/16/02
HUD 46 NS 43 52 37 58 NS 87 88 NS 98 63 28
EDI 46 NS 40 45 48 48 25 NS 55 62 78 47 26
WIL NS NS 39 32 38 55 20 34 75 66 78 38 25
LB Station 45 NS 35 43 32 50 23 28 51 51 75 44 24

Table 1: Fall/Winter 2001 P Concentrationsug/m®) at Sampling Sites

NS = No sample

Table 1 presents the Ryambient concentrations observed during the st@hymplete
data tabulations can be found in Appendix A-3. d.&®ach values are provided for
comparison. Twenty-four hour ambient RMoncentrations during the study period
ranged from a maximum of 9&/m® at HUD on December™4to a minimum of
20ug/m® obtained at the WIL site on Novembef".0The average concentration for the
three study sites was 5Qué/nr.
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The State of California has establishedu§m® as the PNy 24-hour standard. Sixteen
of the forty-four (36%) samples collected during ttourse of the study exceeded this
standard. The highest site average(§0n°) over the course of the study occurred at the
HUD site. This continues the trend observed iwvipres studies, where HUD ranked
highest among study sites for PM

For all studies except the fall/winter 2000 stuithg HUD site has exhibited the highest
study PMg average. It should also be noted that on sewvecasions in this and the
previous seven studies the HUD site producedd®simples significantly higher than
those observed at EDI and WIL. Taken togethesdlieends suggest that HUD
consistently experiences higher RMoncentrations than elsewhere in the study area.
Such elevated samples may be the result of loceites or meteorological conditions
influencing the immediate area adjacent to the samn@nd underscore the complexity
and variety of particulate sources that contritatambient PM.® These include
carbonaceous components (EC and OC), crustal rlatand wind-blown soils, sulfate
and nitrate formed by precursor SOx and NOx emmssimarily as a result of
combustion, and sodium chloride particulate resglin part from wind-carried sea salt.
Increases in PM observed at study sites may be the result of ianitons from one or
several of these sources. Particle formationsis highly influenced by meteorological
conditions, which vary seasonally and from yeaydar.

Figure 2: Fall/Winter PMo Trends

1998 1999 2000 2001 2002
Year

| E=9HUD EEmEDI CIWIL =M=Three Site Average|

6 Kim. B.M., Teffera, S., Zeldin, M.D. Characteriat of PM, s and PM, in the South Coast Air Basin of
Southern California: Part 1 — Spatial VariatiohsAir and Waste Manage. Ass@600 50:2034-2044.
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3.2 PM 10 TREND ANALYSIS

Figure 2 summarizes the ambient g3 oncentrations observed over the course of the
five fall/winter studies. The black line represetite three-site study average for each
study. The data show a moderately varying threessgiasonal PMaverage centered on

58.5ug/m°, with a decreasing trend starting with the 199@ptand persisting through
the current study.

3.2 ELEMENTAL CARBON TREND ANALYSIS
Figure 3: Fall/Winter 2002 EC by Site

12

=
o
I

Ambient EC Concentration (ug/m°)
[}

HUD EDI WIL LB Station
Site

Elemental carbon is of particular interest in #tisdy, as it arises in part from coke and
coal storage as well as from transportation inclgdiiesel emissions from trucks, trains
and ships. In Figure 3 above, EC concentratiorre weeraged for the three study sites
over the duration of the study. As with RJYHUD produced an average ambient EC
concentration distinctly higher than the other gtsites.

Elemental carbon concentrations were averagedhéothiree study sites over the duration
of each fall/winter study, and results are repressem Fig. 3.

10
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Figure 4: Average EC by Site and Year

1998 1999 2000 2001 2002

Year
| ——Hup ~8—-ED| ——wiL |

The majority of control measures required by RulB8l.were in place by August 1999.
Site average EC concentrations at HUD and EDI sdvamatic decrease from
fall/winter 1998 to fall/winter 1999 following impmentation of controls, and all sites
continued to decrease through fall/winter 200hc8ifall/winter 2001, study sites have
seen a modest rise in average EC concentratiotisfivé rise at the HUD site being
more pronounced.

These trends suggest that implementation of Rus& tbntributed to a significant
decrease in EC in the study area, with the majofitegductions achieved by fall/winter
2000. Since that time, EC in the study area hgaté& creep upward suggesting that
competing sources have begun to contribute themamhportion of EC, and that the
contribution from those sources has begun to iseremarginally at EDI and WIL, more
rapidly at HUD.

The HUD site has consistently had the highest &PV, concentrations, the highest
average EC concentrations, and is experiencing@sease in EC at a more rapid rate
than other study sites. Taken together, thesdtsesiggest that HUD may be
significantly impacted by local pollution sources experienced by the remainder of the
study area.

11
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3.2 BASIN-WIDE PM 10 COMPARISON

Figure 5: Fall/Winter 2002 Study Average PM;, vs. PM;o Network Sites

10/5/02 10/11/02 10/17/02 10/23/02 10/29/02 11/4/02 11/10/02 11/16/02 11/22/02 11/28/02 12/4/02 12/10/02 12/16/02

Date
‘ H Study Avg OLB Station B Los Angeles OAnaheim H Rubidoux ‘

In order to place the study results in context,sfuely average P value for each day
was compared to results obtained concurrently\agrakother PMy network sites within
the Basin (Figure 5). The sites chosen for corsparare representative of the spectrum
of conditions encountered in the Basin. In gend&abidoux is among the highest RM
sites in the Basin, with particulate high in nigr@aind crustal materials; it is representative
of the southeastern portion of the Basin. Los Aegyeflects conditions within the urban
core, with particulate higher in sulfate and cadm®ous compounds than Rubidoux,
resulting from a higher contribution to ambienttgarate by vehicle emissions.

On four sampling dates the study average fRidncentration exceeded the Basin
comparison sites; on two of those dates the difieravas considerable. For the
remaining dates, Rubidoux had the maximum valusstlae Study sites and Long Beach
station tracked Central Los Angeles.

The results obtained from October 5 through Novemband those obtained after
December 4 reflect what might be expected givetohcal Basin data: Long Beach
PM;jo concentrations similar to those in nearby Los Aegiehigher results inland in
Rubidoux. The data for November 16 through Deceml@ee the opposite, with higher
PM;jo concentrations at the Study sites than elsewherieiding the Long Beach station
and nearby Los Angeles.

12
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4.0 CONCLUSIONS

Study (three-site) average RiWalues showed a continued decrease ingR?iM the 2002
fall/winter study, a trend maintained since fallitgr 1999. PN} concentrations at the
HUD site were higher than those at other studyg sée has been observed throughout the
series of fall/winter studies.

Ambient EC increased slightly during both the 2@08 2002 studies for all study sites.
The study average EC value for HUD was nearly im@$ higher than the other study
sites for fall/winter 2002. As discussed earledemental carbon arises in part from coke
and coal storage as well as from transportatioludieg diesel emissions from trucks,
trains and ships. Changes in EC may be attribeit@bthanges in the contributions from
one or more of these sources.

From 1998 — 2000, ambient elemental carbon coratemtis had decreased steadily over
the series of fall/winter studies, but fluctuatentidg the spring/summer studies. This
period of decline coincides with implementatiortlod majority of control measures put
in place by Amended Rule 1158. Coupled with recemiderate increases in EC during
the 2001 and 2002 studies, this suggests that ajarity of EC reductions due to Rule
1158 were realized by the end of 2000, and sinaktitme increased EC emissions from
other sources have outpaced ongoing Rule 1158 waprents.

The series of studies have shown that the HUDcsibsistently experiences Ryand
EC pollution levels higher than those experiendeattzer study sites. Further
investigation would be necessary to determine ftbene of the area surrounding HUD
that is similarly affected, or to identify potentsurces contributing to the higher
concentrations.

13
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APPENDIX A-1 SAMPLING DURING THE WEST COAST PORT STRIKE
A 51 BACKGROUND

The ports of Los Angeles and Long Beach, togethtr ports all along the West Coast,
were shut down from September 30 through Octob2002 as a result of labor disputes.
The shutdown halted shipping, filling the Port aing Beach and stationing waiting
ships offshore once the port was full. Disruptibm$ruck and rail intermodal shipping
also resulted from the halt of port activities.

With the Rule 1158 Follow-up study slated to begsar this time, the Special
Monitoring group of AQMD’s Monitoring and AnalysBranch made efforts to install an
additional sampling location, additional sampldrexasting Rule 1158 monitoring sites,
and to increase the frequency of sampling to maemndata capture during the period of
unusual port inactivity and its aftermath.

The resulting data is presented in Appendix A-2l eonsist of a total of 116 samples
taken over 25 sampling days.

A 5.2 PROJECT DISCUSSION

The Rule 1158 Follow-up series of studies utilttese special monitoring sampling
sites and several PlyMinetwork monitoring stations. To increase the amhaf data
obtained in the greater Long Beach area during\tbst Coast Port Strike, an additional
special monitoring site was added:

Site 4. Hawaiian Avenue School (HAS)
540 N. Hawaiian Avenue
Wilmington, California

The monitoring site was installed on the roof ofAdaan Avenue School
in the City of Wilmington.

All samples were collected and analyzed accorrtfe protocol outlined in 2.2 above.

The U.S. Coast Guard Marine Safety Office (Los Aegftong Beach) was contacted
and provided data representative of the shippaffjdrin port and offshore for the period
during and after the strike. During the heighthe port congestion, approximately 175
ships were in port or moored offshore awaiting emtto port. As these ships operate
shipboard systems using diesel engines, contribsitio local EC concentrations were
likely. Atthe same time, it is possible that dexsed intermodal traffic onshore had
lessened the impact on local EC concentrations.

Maritime traffic returned to normal levels by midbiember. As shipping traffic

decreased, anecdotal evidence indicates land basesgbortation increased to transport
cargo from the port through the end of the year.

14
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A 5.3 DATA ANALYSIS

Figure A-1: Study Average EC and Number of Ships in Harbor
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Figure A-1 illustrates daily five-site average E@hcentrations (left vertical axis). For
illustrative purposes, a linear trendline has beéremvn through the data. Complete data
tabulation can be found in Appendix A-2. The righttical axis represents estimated
shipping traffic at the Port of Long Beach, as diéed by the USCG.

An increasing trend in EC concentrations was nbtgginning in late October/early
November, which continued through the end of thex.y& his trend is common in the
Basin as the low particulate summer months leawth higher particulate winter.
However, the trend for 2002 is the most pronoursiece that observed in the 1998
study.

Coincident to the increasing particulate trend éeereasing trend for shipping (and a
postulated increase in land based intermodal taat)spWhile a cause/effect relationship
cannot be established, the possibility that thgusicommercial traffic conditions
created by the West Coast Port Strike contributesldvated EC concentrations in the
Greater Long Beach area is not contraindicatedhetudy data.
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Date

5-Oct-02

6-Oct-02

8-Oct-02

9-Oct-02

10-Oct-02

12-Oct-02

13-Oct-02

16-Oct-02

17-Oct-02

21-Oct-02

22-Oct-02

23-Oct-02

APPENDIX A-2

COMPLETE FALL/WINTER 2002 L oNG BEACH PM 19

MONITORING DATA

Site PM10, Organic Carbon, Elemental Carbon, Total Carbon,
ug/M3 ug/M® ug/M® ug/M®
HAS 38 6.2 21 8.3
WIL NS
HUD 46 6.6 2.8 9.5
EDI 46 6.9 2.7 9.6
LBS 45 7.2 25 9.7
HAS 39 6.3 25 8.8
WIL 38 55 24 7.9
HUD NS
EDI 45 6.1 24 8.5
LBS 48 7.1 24 9.5
HAS 36 3.5 1.8 53
WIL 38 3.4 1.8 5.2
HUD NS
EDI 41 3.7 2.2 5.9
LBS 47 4.0 23 6.2
HAS 46 4.1 19 6.0
WIL 43 3.9 1.7 5.6
HUD 47 4.1 33 7.4
EDI 47 4.3 2.0 6.2
LBS 60 4.7 2.9 7.6
HAS 47 4.0 1.9 5.9
WIL 45 4.3 21 6.4
HUD NS
EDI 47 4.4 25 6.9
LBS 59 4.4 2.6 7.0
HAS 45 4.5 23 6.8
WIL 39 3.7 1.9 5.6
HUD 51 6.2 4.5 10.7
EDI 43 4.5 25 6.9
LBS NS
HAS 46 4.1 1.5 5.6
WIL NS
HUD 79 6.8 5.9 12.7
EDI 58 4.3 2.4 6.7
LBS 61 4.5 1.8 6.3
HAS 34 34 1.5 4.9
WIL 34 34 1.3 4.7
HUD 44 4.2 3.6 7.8
EDI 36 33 1.8 5.1
LBS 37 34 1.7 5.1
HAS 33 3.9 1.9 5.8
WIL 39 4.8 21 6.9
HUD 43 5.1 31 8.2
EDI 40 4.4 2.0 6.4
LBS 35 4.0 1.7 5.7
HAS 40 3.6 1.8 5.4
WIL 44 34 1.8 5.2
HUD 52 4.6 3.6 8.2
EDI 51 4.3 23 6.6
LBS 51 4.0 21 6.1
HAS 22 2.8 11 3.9
WIL 28 3.0 13 4.3
HUD 50 6.1 5.0 11.1
EDI 42 4.5 3.0 75
LBS 39 4.0 22 6.2
HAS 31 3.0 1.8 4.8
WIL 32 33 13 4.6
HUD 52 53 55 10.8
EDI 45 4.4 2.8 7.2
LBS 43 34 3.0 6.4
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Date

1-Nov-02

4-Nov-02

7-Nov-02

10-Nov-02

16-Nov-02

22-Nov-02

28-Nov-02

4-Dec-02

10-Dec-02

16-Dec-02

Draft

Site Filter PM10, Organic Carbon, Elemental Carbon,
Number  ug/M3 ug/M® ug/M®
HAS Q6197877 45 4.5 3.2
WIL Q6197879 47 5.0 2.4
HUD Q6197881 50 4.4 31
EDI Q6197884 53 4.8 4.0
LBS Q6197883 50 4.8 2.2
HAS Q6197878 56 5.9 1.7
WIL Q6197880 55 75 0.3
HUD Q6197886 58 4.7 3.7
EDI Q6197885 48 5.0 1.6
LBS Q6197882 50 3.7 31
HAS Q6168671 38 4.4 4.6
WIL Q6168674 34 51 55
HUD Q6197863 63 8.0 8.3
EDI Q6197861 44 55 5.9
LBS Q6197865 45 4.2 55
HAS Q6168670 17 25 23
WIL Q6168672 20 3.0 16
HUD Q6168673 NS
EDI Q6197862 25 3.8 2.8
LBS Q6197864 23 2.8 2.8
HAS Q6197867 31 55 4.6
WIL Q6197866 34 53 4.6
HUD Q6197870 87 105 11.0
EDI Q6197869 NS
LBS Q6197868 28 4.0 4.4
HAS Q6197875 57 7.4 75
WIL Q6197874 75 8.6 10.0
HUD Q6197873 88 10.7 17.0
EDI Q6197872 55 7.4 8.5
LBS Q6197871 51 6.7 7.3
HAS Q6198010 51 75 5.0
WIL Q6198009 66 9.9 53
HUD Q6198008 NS
EDI Q6198006 62 8.7 6.5
LBS Q6198007 51 6.6 7.0
HAS Q6198001 62 57 8.7
WIL Q6198002 78 7.3 10.6
HUD Q6198004 98 9.8 17.1
EDI Q6198003 78 7.4 11.0
LBS Q6198005 75 10.2 5.9
HAS Q6198021 36 7.8 31
WIL Q6198018 38 7.8 35
HUD Q6198017 63 9.8 12.7
EDI Q6198019 47 8.4 6.0
LBS Q6198020 44 6.7 7.6
HAS Q6198011 25 2.6 3.9
WIL Q6198012 25 2.2 3.3
HUD Q6198013 28 3.0 4.8
EDI Q6198014 26 25 35
LBS Q6198015 24 34 2.7



APPENDIX A-3

Draft

RULE 1158 L oNG BEACH PM 10 MONITORING DATA

2002 Fall/Winter PM;, Ambient Concentration Results
Location 10/5/02 10/17/02  10/23/02  10/29/02  11/4/02 11/10/02
HUD 46 43 52 37 58 *
EDI 46 40 45 48 48 25
WIL * 39 32 38 55 20
LB Station 45 35 43 32 50 23
* No Sample
2002 Fall/Winter Organic Carbon Ambient Concentration Results
Location 10/5/02  10/17/02  10/23/02  10/29/02  11/4/02  11/10/02
HUD 6.6 51 53 3.6 4.7 *
EDI 6.9 4.4 4.4 3.9 5.0 3.8
WIL * 4.8 3.3 3.8 75 3.0
LB Station 7.2 4.0 34 3.9 3.7 2.8
2002 Fall/Winter Elemental Carbon Ambient Concentration Results
Location 10/5/02  10/17/02  10/23/02  10/29/02  11/4/02  11/10/02
HUD 2.8 3.1 55 31 3.7 *
EDI 2.7 2.0 2.8 15 16 2.8
WIL * 21 1.3 2.2 0.3 16
LB Station 25 1.7 3.0 1.8 31 2.8
2002 Fall/Winter Total Carbon Ambient Concentration Results
Location 10/5/02  10/17/02  10/23/02  10/29/02  11/4/02  11/10/02
HUD 9.5 8.2 10.8 6.7 8.4 *
EDI 9.6 6.4 7.2 5.4 6.6 6.6
WIL * 7.0 4.6 6.0 7.8 4.7
LB Station 5.7 6.4 5.7 6.8 5.7
2002 Fall/Winter Elemental Carbon as a Percentage of Total PMy,
Location 10/5/02 10/17/02  10/23/02  10/29/02  11/4/02 11/10/02
HUD 6.2% 7.2% 10.6% 8.4% 6.4% *
EDI 5.9% 5.1% 6.3% 3.2% 3.3% 11.2%
WIL * 5.4% 4.1% 5.7% 0.5% 8.1%
LB Station * 4.8% 7.1% 5.7% 6.3% 12.3%

11/16/02 11/22/02
87 88
* 55
34 75
28 51
11/16/02 11/22/02
10.5 10.7
* 7.4
53 8.6
4.0 6.7
11/16/02 11/22/02
11.0 17.0
* 8.5
4.6 10.0
4.4 7.3
11/16/02 11/22/02
21.6 27.8
* 15.9
9.9 18.7
8.4 13.9
11/16/02 11/22/02
12.7% 19.4%
* 15.5%
13.5% 13.4%
15.9% 14.3%

11/28/02  12/4/02  12/10/02  12/16/02 Average
* 98 63 28 60
62 78 47 26 a7
66 78 38 25 45
51 75 a4 24 42
11/28/02  12/4/02  12/10/02  12/16/02 Average
* 9.8 9.8 3.0 6.9
8.7 7.4 8.4 25 5.7
9.9 7.3 7.8 2.2 5.8
6.6 10.2 6.7 3.4 5.2
11/28/02  12/4/02  12/10/02  12/16/02 Average
* 17.1 12.7 48 8.1
6.5 11.0 6.0 3.5 45
5.3 10.6 35 33 4.1
7.0 5.9 76 2.7 4.2
11/28/02  12/4/02  12/10/02  12/16/02 Average
* 26.9 22.4 7.7 15.0
15.2 185 14.4 6.0 10.2
15.2 17.9 11.3 55 9.9
13.6 16.2 14.3 6.1 9.3
11/28/02  12/4/02  12/10/02  12/16/02 Average
* 17.5% 20.1% 17.1% 12.6
10.6% 14.1% 12.8% 13.3% 9.2
8.0% 13.6% 9.3% 13.2% 8.6
13.8% 7.9% 17.2% 11.1% 10.6

2001 Fall/Winter PM,, Ambient Concentration Results

Location 11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average
HUD 40 62 97 39 36 76 86 62
EDI 24 * 105 33 33 63 72 55
WIL 16 43 47 37 25 75 70 45

LB Station 25 14 24 30 24 56 * 29

* No Sample

2001 Fall/Minter Organic Carbon Ambient Concentration Results

Location 11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average
HUD 56 129 109 97 6.9 16 17.2 11.3
EDI 33 * 88 8.7 7 139 159 9.6
WIL 29 92 6.9 94 47 155 135 89

2001 FallMinter Elemental Carbon Ambient Concentration Results

Location 11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average
HUD 5.2 7.8 71 4.7 46 84 9.7 6.8
EDI 23 * 43 38 33 55 6.6 43
WIL 14 42 27 41 18 6.2 54 37

2001 FallMinter Total Carbon Ambient Concentration Results

Location
HUD
EDI
WIL
LB Station
* No Sample

Location
HUD
EDI
WIL

Location
HUD
EDI
WIL

2000 Fall/Winter PMy Ambient Concentration Results

11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average

134 56 143 73 100 28 43 82
52 48 78 73 105 18 37 59
56 45 55 65 93 16 37 52
44 49 92 * 105 20 35 58

2000 Fall/Winter Organic Carbon Ambient Concentration Results

11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average

171 10.6 22.6 9 9.2 4.6 8.7 117
8.9 9.7 154 76 10.2 28 7.8 8.9
105 9.7 10.9 7 81 29 72 8.0

2000 Fall/Winter Elemental Carbon Ambient Concentration Results

11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average

76 6.4 116 4.8 4.6 37 3.6 6.0
38 4.1 7.4 4.3 33 2 21 3.9
4.6 4.1 51 3.8 36 17 29 37

2000 Fall/Winter Total Carbon Ambient Concentration Results

Location 11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average Location 11/8/00 11/14/00 11/20/00 11/26/00 12/2/00 12/8/00 12/14/00 Average
HUD 10.8 20.7 18 144 11.5 244 269 181 HUD 24.7 17 34.2 13.8 13.8 8.3 12.3 17.7
EDI 56 * 131 125 103 194 225 139 EDI 127 138 228 119 135 48 9.9 128
WIL 43 134 9.6 135 6.5 217 189 126 WIL 151 138 16 108 117 4.6 10.1 117
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APPENDIX A-3

Draft

L ONG BEACH PM 10 MONITORING DATA (CONTINUED)

1999 FallMinter PMy Ambient Concentration Results

Location  11/2/99 11/8/99 11/14/99 11/20/99 11/26/99 12/2/99 12/8/99 12/14/99 Average

HUD 92 38 50 30 47 69 68 171 71
EDI 85 33 47 37 49 74 93 97 64
WL 92 89 46 30 65 70 * 87 68
LB Station 7 22 38 27 38 50 55 59 46

* No Sample
1999 Fall/inter Organic Carbon Ambient Concentration Results

Location  11/2/99 11/8/99 11/14/99 11/20/99 11/26/99 12/2/99 12/8/99 12/14/99 Average

HUD 9.9 6 6 45 11 133 104 222 104
EDI 83 4.8 58 49 105 141 134 14.2 9.5
WIL 81 14.1 6.4 44 126 135 * 122 102

1999 FallMinter Elemental Carbon Ambient Concentration Results

Location  11/2/99 11/8/99 11/14/99 11/20/99 11/26/99 12/2/99 12/8/99 12/14/99 Average

HUD 79 41 4.8 2.7 59 79 6.6 17.8 72
EDI 57 26 4 27 4.6 6.1 6.1 85 5.0
WL 6 6.7 41 24 74 55 * 72 5.6

1999 Fall\inter Total Carbon Ambient Concentration Results

1998 Fall/Winter PM1o Ambient Concentration Results

Location 11/1/98 11/7/98 11/13/98 11/19/98 11/25/98 12/13/98 Average
HUD 61 56 72 89 * 55 67
EDI 50 49 67 73 74 55 61
WIL 54 43 45 52 70 33 50

LB Station 43 31 39 54 * 27 39

* No Sample

1998 Fall/Winter Organic Carbon Ambient Concentration Results

Location 11/1/98 11/7/98 11/13/98 11/19/98 11/25/98 12/13/98 Average
HUD 7.5 6.4 11.2 14.2 * 8.6 9.6
EDI 7 5.5 11.3 10.4 9.3 10.1 8.9
WIL 6.9 5.7 8.4 8.3 9.9 5.8 7.5

1998 Fall/Winter Elemental Carbon Ambient Concentration Results

Location 11/1/98 11/7/98 11/13/98 11/19/98 11/25/98 12/13/98 Average
HUD 6.2 6.2 16.6 19.8 * 8.9 115
EDI 4.3 3.3 9.2 12.5 7.9 5.8 7.2
wiL 4.1 3.8 5.9 7.3 6.6 3.4 5.2

1998 Fall/Winter Total Carbon Ambient Concentration Results

Location  11/2/99 11/8/99 11/14/99 11/20/99 11/26/99 12/2/99 12/8/99 12/14/99 Average Location 11/1/98 11/7/98 11/13/98 11/19/98 11/25/98 12/13/98 Average
HUD 17.8 101 108 72 16.9 212 17 40 176 HUD 13.7 12.6 27.9 34 * 17.5 21.1
EDI 14 74 9.8 7.6 151 202 195 226 145 EDI 11.3 8.8 20.5 22.9 17.2 15.9 16.1
WIL 14.1 20.8 105 6.8 20 19 * 194 158 WIL 11 9.4 14.4 15.6 16.5 9.2 12.7
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APPENDIX A-4 SAMPLING L OCATION DETAIL MAPS (CONTINUED)
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