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SUPPLEMENT TO THE JUNE 1990 STAFF REPORT
“ASSESSMENT AND MITIGATION OF THE IMPACTS OF TRANSPORTED POLLUTANTS
ON OZONE CONCENTRATIONS WITHIN CALIFORNIA®

summary

The staff performed additional ana]yses1 subsequent to the release of
the June 1990 staff report entitled "Assessment and Mitigation of the
Impacts of Transported Pollutants on Ozone Concentrations within California”
{"June 1990 staff report"). Based on these analyses, the staff is
recommending two transport contribution findings in addition to those
contained in the June 1990 staff report.

First, the staff recommends that transport from the San Francisco Bay
Area Air Basin (SFBAAB) to the North Central Coast A1r Basin (NCCAB) also be
classified as “"Significant” on some days.

Second, the staff recommends that transport from the Broader Sacramento
Area (Broader Sac) to the Upper Sacramento Valley (Upper Sac) also be
ctlassified as “Overwhelming” on some days.

The bases for recommending these additional transport classifications

are p;esented in the remainder of this supplement to the June 1990 staff
report.

1. The analyses described in this report incorporate preliminary findings
from work performed by Sonoma Techology Inc. under contract number
A932-129: “A Study to Determine the Nature and Extent of Ozone and
Ozone Precursor Transport in Selected Areas of Cal1forn1a

-2-



Assessment of Transport Contribution for the 1989 Exceedance Days
in the North Central Coast Air Basin

This section presents an assessment of the contribution of ozone and
ozone precursor emissions from the San Francisco Bay Area Air Basin (SFBAAB)
to exceedances of the state ozone standard on four days during 1989 in the
North Central Coast Air Basin (NCCAB). A summary of the days, ozone
concentrations, and findings regarding the transport contribution is
presented in Table 1.

Table 1

ASSESSMENT OF THE 1989 OZONE EXCEEDANCES
IN THE NORTH CENTRAL COAST AIR BASIN*

Max Ozone Hour of Time Above SFBAAB Transport
. Contribut

Location Date Conc  Maximum sStandard
Davenport April 9 0.10 11 am 11 am - 1 pm Overwheliming
Carmel Yalley April 9 0.10 2 pm 2 -3 pm Significant
Carmel Valley June 21 0.11 3 pm 2 -6 pm Significant
Carmel Valley July 6 0.13 4 pm 3 -5pm Significant
Hollister Nov. 12 0.10 2pm 2 -3pm Significant

t

* The state ozone standard is exceeded if an hourly concentration exceeds
0.09 parts per million (ppm); ozone concentrations are in ppm

In the June 1990 staff report, the staff based the assessment of
overwheiming transport from the SFBAAB to the NCCAB on a review of the 12
days during the three year period of 1986 through 1988 when the state
standard for ozone was exceeded in the NCCAB only at Hollister. However,
the conditions leading to the exceedance at Hollister on November 12, 1989
were substantially different than conditions on the 12 days in 1986-1988.
The air mass with the high ozone concentrations on November 12, 19838, had an
overwater route rather than an overland route up the Santa Clara Valley.

The 1989 data indicate a more extensive distribution of high ozone
concentrations in the NCCAB than in the previous three years. While the
exceedances during 1986 through 1988 in the NCCAB were confined to the
monitoring site at Hollister, the exceedances in 1989 occurred at two sites
in addition to Hollister. At these three sites, ozone concentrations in the
NCCAB exceeded the state ozone standard for ten hours on four days during
1989. As shown in Table 1 above, ozone concentrations in 1989 exceeded the
state standard for seven hours on three days at Carmel Valley, for two hours
on one day at Davenport, and for one hour on one day at Hollister. The
maximum one-hour concentrations at these monitoring sites in the NCCAB in
1989 were 0.13 ppm at Carmel Valley and 0.10 ppm at Hollister and Davenport.
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For the assessment of transport contribution to the exceedances in
1989, the staff relied primarily on data for winds at the surface and aloft,
temperatures at the surface and aloft, surface pressure differences between
San Francisco and Reno, and ozone concentrations at sites in and around the
NCCAB. The staff generated plots of back trajectories for each exceedance
both by computer and by hand because each method has strengths and
weaknesses. If the results from both trajectory methods for a particular
day were similar, the staff had greater confidence in the results suggested
by the trajectories. Although upper air wind data are critical to )
determining the potential for transport aloft, the nearest source of upper
air wind data was the rawinsonde soundings conducted twice daily at Dakland.
Therefore, the staff only used the Oakland sounding data to assess
qualitatively the potential for transport. If the sounding data indicated
the airflow had a large northerly component, then transport was deemed
possible. Airflow aloft had a northerly component on several of the
" violation days. The data supporting the assessment for each day are
presented below in the discussion of each exceedance episode.

April 9. 1983

On April 9, 1989, the state ozone standard was exceeded at Davenport
and Carmel Yalley in the NCCAB. The maximum-hour concentration at both
sites was 0.10 ppm. Based on an assessment of the available meteorological
data, the staff concluded that the exceedance at Davenport was the result of
overwhelming transport from the SFBAAB. The staff also concluded that the
exceedance at Carmel Valley was the result of the contribution of ozone
precursor emissions and ozone from both the SFBAAB and the NCCAB.

Meteorological conditions indicated airflow that could transport
pollutants from the SFBAAB to the NCCAB. Subsidence heating caused by a
high pressure system resulted in unusually high surface temperatures on
April 8 throughout the SFBAAB and the NCCAB, including the coastal areas.
These high temperatures indicated an airflow that could carry poliutants
offshore. An offshore airflow can also be inferred by the difference in
atmospheric surface pressures at San Francisco and Reno. Normally, the
morning pressure is higher in San Francisco than in Reno, but on April 8 and
9, the pressure was 4.4 and 4.1 millibars (mb) higher, respectively, in Reno
than in San Francisco. Therefore, the higher pressure at Reno than San
Francisco suggests an airflow from the east during the two days.

By the afternoon of April 9, surface winds throughout the region were
from the northwest as were the winds aloft at Oakland. This airflow meant
that ozone and ozone precursor emissions which had moved offshore that
morning and the previous day could now be transported southeastward to the
NCCAB. A decrease in maXimum temperatures from the 90's on April 8 to the
70's and 80's on April 9 at Salinas, Santa Cruz, and Monterey provides 2
further evidence of a change to an onshore flow in the Monterey Bay area.

2. Al temperatures in this document are stated in degrees Fahrenheit.
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A back trajectory generated by the CALTECH-WIND2D model indicated that
air arriving at Davenport on April 9 at the time of the 0.10 ppm ozone
exceedance (11 am), had moved very slowly during the morning near the coast
(see Figure 1). The trajectory indicates that ozone and ozone precursor
emissions originated in the San Francisco Bay area on April 8 were
transported to the Davenport area on April 9.

Another back trajectory analysis indicated that air arriving at Carmel
Valley on April 9 at the beginning of the 0.10 ppm ozone exceedance (2 pm),
had been along the coast north of Davenport the day before (see Figure 2).
This air had moved southeastward from the San Francisco Bay area along the
coast on April 8 and came onshore around 8 pm just south of Moss Landing.
During the night of April 8 and the following morning, the air drifted
offshore with the drainage flow and then back onshore over Monterey late in
the morning of April 9, arriving in Carmel Valley at 2 pm. This trajectory
suggests that air with ozone and ozone precursor emissions originally from
the SFBAAB came onshore near Moss Landing late in the evening of April 8.
While onshore, the air accumulated ozone precursor emissions from nearby
emissions sources and then drifted out over the Monterey Bay overnight.
During the morning of April 9 the air moved onshore over Monterey picking up
additional ozone and ozone precursor emissions before arriving at Carmel
Valley by 2 pnm.

The offshore flow from the SFBAAB on April 8, as indicated by pressure
differences and warm coastal temperatures, combined with onshore flow in the
NCCAB on April 9, as indicated by cool coastal temperatures and the back
trajectory analyses, provide strong support for finding that the exceedance
at Davenport was the result of an overwhelming contribution of ozone and
ozone precursor emissions from the SFBAAB. The offshore flow from the
SFBAAB on April 8 combined with the osciltlating onshore, offshore, onshore
pattern in the NCCAB on April 9, as indicated by the back trajectory
analysis, supports a finding that the exceedance at Carmel Valley resulted
from ozone precursor emissions and ozone from both the SFBAAB and the NCCAB.

June 21, 1989

On June 21, 1989, ozone concentrations at Carmel Valley exceeded the
state standard for four hours between 2 and 6 pm. The maximum concentration
of 0.11 ppm occurred between 3 and 4 pm. Based on a review of the
aerometric data for June 20 and 21, 1989, the staff concluded that ozone
precursor emissions and ozone from both the SFBAAB and the NCCAB contributed
to the exceedance at Carmel Valley.

Ozone concentrations on June 21 in the NCCAB exceeded the state
standard only at Carmel Valley. Ozone concentrations at Santa Cruz did not
exceed the standard but peaked at 0.09 ppm between 4 and & pm. Maximum
concentrations at Davenport, Hollister, and Salinas were 0.06 ppm. The time
of maximum concentrations at Carmel Valley and Santa Cruz are inconsistent
with typical times for maximum ozone concentrations from local emissions.
The staff reviewed aerometric data to investigate the potential for
transport to have caused the high concentration at Carmel Valley.



Ozone concentrations on the previous day, June 20, in the SFBAAB were
low--the maximum concentration was 0.08 ppm at Gilroy. Concentrations on
June 21 remained relatively low with maximums in the South Bay of 0.10 ppm
at Gilroy, 0.09 ppm at Mountain View, and 0.08 ppm at San Jose. Ozone
concentrations on June 20 and 21 were also low in the Sacramento and
northern San Joaquin Valleys. Except at Carmel Valley and Gilroy,
exceedances of the standard in California only occurred from Fresne
southward. Thus, the spatial and temporal distribution of ozone
concentrations in northern and central California as well as the magnitude
of the concentrations indicate that conditions were not conducive to the
transport of high ozone concentrations in the surface layer of air.
However, ozone precursor emissions may have been transported near the
surface. Hydrocarbon and oxides of nitrogen concentrations on the evening
of June 20 and the following morning were the highest of the month at many
SFBAAB sites.

Meteorological conditions caused precursor concentrations to increase.
Increas<ng high pressure aloft caused temperatures at the 950 mb pressure
level (about 1800 feet above sea level) to increase dramatically on June 20
from 59 degrees in the morning to 75 degrees in the afternoon. The Oakland
sounding indicates that the inversion did not break and allowed ozone
precursors in the SFBAAB to accumulate. The temperature sounding at Oakland
on the morning of June 21 indicated a strong surface-based inversion up to
about 1500 feet. The precursor emissions in the SFBAAB likely were confined
to a shallow layer during the early morning. Temperatures in the 90's
throughout most of the SFBAAB were sufficient to break the inversion and
prevent the build-up of high ozone concentrations throughout the SFBAAB.

In addition, the pressure difference between San Francisco and Reno had
changed from 3.4 mb (indicating onshore flow) on the morning of June 20 to
minus 9.2 mb (indicating offshore flow) on the morning of June 21. Offshore
flow which could carry ozone and ozone precursor emissions offshore 1ikely
developed during the evening of June 20. Maximum temperatures along the
coast west and southwest of the SFBAAB were high on June 21, 76 at Half Moon
Bay (up from 66 the day before), 90 at San Gregorio, and 96 at Santa Cruz.
These warm coastal temperatures also indicated offshore surface airflow.
Surface winds at Monterey, Salinas, and Fort Ord were generally onshore
except during the early morning hours on June 21 when offshore flow
occurred. Thus, pollutants that moved offshore from the SFBAAB were carried
onshore in the NCCAB by the afternoon seabreeze on June 21.

A surface wind trajectory generated by the CALTECH-WIND2D model
indicated that the air parcel associated with the first hour of the
exceedance (2 pm) on June 21, 1989, at Carmel Valley was near the Farallon
Islands about 10 pm on June 20. The parcel moved southeastward off the
coast of the San Francisco Peninsula, over the Monterey peninsula, and into
Carmel Valley (see Figure 3}).

Vertical soundings of temperature and wind at Oakland, the pressure
difference between San Francisco and Reno, and the warm coastal temperatures
indicate that a polluted layer of air near the surface likely moved offshore
from the SFBAAB where it became entrained in the airflow along the coast
that later impacted Carmel Valley. Thus, emissions in the SFBAAB 1ikely
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contributed to the ozone loading of the air mass associated with the
exceedance of the state ozone standard at Carmel Valley. Because this air
mass passed over the Monterey Peninsula and could have accumulated
additional ozone precursors from emission sources around the peninsula, the
staff concluded that emissions from both the SFBAAB and the NCCAB
contributed to the exceedance of the ozone standard on June 21, 1989, at
Carmel Valley.

July 6, 1989

On July 6, the maximum concentration in the NCCAB (0.13 ppm) occurred
at Carmel Vailey at 4 pm; the state ozone standard was exceeded for two
hours, from 3 pm ti11 5 pm. The late afternoon peak is a strong indication
that the elevated ozone concentrations were caused primarily by transport
rather than local photochemical production. However, the staff was unable
to make a definitive assessment of the sources of ozone and ozone precursors
causing the July 6 exceedance at Carmel Valley. The staff suspects that
emissions from both the SFBAAB and the NCCAB contributed to the exceedance.

Ozone concentrations on July 5 were below the standard in both the
SFBAAB and the NCCAB; the peak ozone concentration for the two air basins
was 0.09 ppm and occurred at Eilroy in the southern portion of the Santa
Clara Valley in the SFBAAB. Exceedances of the ozone standard on July &
occurred throughout the SFBAAB, including Fremont (0.12 ppm), San Jose (0.12
ppm), and Gilroy (0.13 ppm). Carmel Valley was the only site in the NCCAB
where an exceedance of the ozone standard was measured on July 6.

On the afternoon of July 5, the surface winds at Moss Landing were from
the northwest throughout the afterncon and evening with peak speeds of 15
mph in the afternoon. Surface winds at Monterey were from the north-
northwest at 5 to 10 mph throughout the afternoon hours but were calm by
late evening.

Morning temperatures at 2000 feet above Salinas increased 15 degrees
from July 4 to July 5, from 60 to 75. The temperature at 2000 feet
continued to increase to 82 degrees on July 6. These warm temperatures
aloft helped to create a strong inversion that limited the dispersion of
pollutants to less than 2000 feet. 1In the San Francisco Bay Area,
temperatures at 1800 feet were also warm and increased 8 degrees, from 81 on
July 5 to 89 on July 6.

The high temperatures aloft also caused maximum surface temperatures in
inland valleys and along, the coast to be higher than average on July b.
Monterey and Salinas had maximum temperatures in the 80's and Santa Cruz in
the 90's while Gilroy and Hollister in the inland valleys had maximum
temperatures in the 100's. Maximum temperatures were also high along the
coast of the SFBAAB on July 6 (71 at Half Moon Bay and 76 at San Gregorio).
Although high coastal temperatures usually indicate an offshore airflow,
coastal wind observations for July 6 did not indicate a strong flow
offshore. Some wind data for Davenport indicated offshore flow from late on
July 5 until mid-morning of July 6. The pressure difference between
San Francisco and Reno indicated only a potential weak offshore flow



(1.1 mb) on July 5 and moderate offshore flow (-3.5 mb) on the morning of
July 6. Because there was no clear indication of an offshore air flow, the
staff was uncertain whether the air mass from the SFBAAB was moved offshore.

The staff next reviewed the data for winds aloft over Oakland. But for
the morning of July 6, the winds aloft over Oakland were not indicative of
transport aloft. However, if the air mass moved offshore from the SFBAAB,
the data for winds on the coast of Monterey Bay indicated that the air mass
would have moved onshore in the NCCAB. Surface winds at Monterey during the
early morning hours of July 6 were calm but they increasea in speed from the
northwest throughout the morning and afternoon hours. Moss Landing winds
speeds were light from the northwest during the early morning of July 6, but
increased to 5-10 mph during late morning and afternoon. ‘

A back trajectory based on surface winds indicated that the air parcel
arriving at Carmel Valley at 4 pm on July 6 had been in an area near the
Farallon Islands and San Francisco on the afternoon of July 5 (see
Figure ). The back trajectory indicates that the air parcel travelled
along the coast to the Monterey Bay area. Because ozone concentrations were
low in the SFBAAB on July 5, the air parcel most likely contained primarily
ozone precursor emissions. Total hydrocarbon and oxides of nitrogen
concentrations at sites in the SFBAAB were high on July 5 and, at many
sites, were the highest of the month on July 6. The air parcel then passed
over the Monterey urban area one to two hours prior to the time of the peak
ozone concentrations at Carmel Valley. As the air parcel travelled over the
urban area, additional ozone precursor emissions could have been added
before the air parcel arrived at Carmel Valliey a couple of hours later.

If the ozone precursors were carried offshore from the SFBAAB on July &
and 6, the staff believes the precursors were likely caught up in the
airflow arriving later at Carmel Valley. The staff believes that additional
precursors from the NCCAB could have been added into the air as it passed
over the Monterey urban area. Therefore, the staff suspects that the
exceedance on July 6 at Carmel Valley was caused by ozone and ozone
precursors from both the SFBAAB and the NCCAB.

November 12, 1989

On November 12, 1989, ozone concentrations at Hollister exceeded the
state standard with a peak concentration of 0.10 ppm at 2 pm. Based on a
review of the aerometric data for November 11 and 12, the staff concluded
that ozone precursor emissions from both the SFBAAB and the NCCAB
contributed to the exceedance at Hollister. This exceedance was classified
different (significant) than those during the previous three years
(overwhelming) because the surface wind data indicated a different airflow
pattern. The exceedances in 1986-1988 were associated with air from the
SFBAAB travelling through the Santa Clara Valley to Hollister in the NCCAB.
On November 12, 1989, the airflow south through the Santa Clara Valley was
opposed by airflow from the Monterey Bay. These winds from opposite
directions met or converged in the region between San Martin and Gilroy.
Thus, the air containing the ozone causing the exceedance at Hollister did
not come through the Santa Clara Yalley.



Dzone concentratiens on November 12 in the NCCAB exceeded the state
standard only at Hollister. Ozone concentrations at other sites did not
exceed 0.04 ppm. In the Santa Clara Valley of the SFBAAB, ozone
concentrations on November 12 peaked at 0.07 ppm at 2 pm at Gilroy and did
not exceed 0.04 ppm elsewhere. Ozone concentrations did not exceed the
standard on the previous day (November 11) in either the NCCAB or SFBAAB.
The staff reviewed the available aerometric data to investigate the
potential for transport to have contributed to the exceedance at Hollister.

Ozone concentrations on November 11 and 12 were also low in the
Sacramento and northern San Joaquin Valleys; exceedances of the state ozone
occurred only in Fresno County and southward. Thus the spatial and temporal
distribution of ozone concentrations in northern and central California as
well as the magnitude of the concentrations indicate that conditions were.
not conducive for the transport of ozone in the surface layer of air.
However, ozone precursor emissions may have been transported in the surface
layer oc aloft. Hydrocarbon and oxide of nitrogen concentrations were
higher than the monthly average on November 10 and 11 at most sites in the
south portion of the SFBAAB.

The temperature sounding at Oakland on the morning of November 11
indicated a surface-based inversion up to about 3000 feet. The inversion
was particularly strong up to about 1000 feet. Precursor emissions likely
remained relatively close to the surface until late morning when warming
temperatures caused turbulence and mixing of the air. Data from the 4 pm
Oakland sounding indicated that the turbulence and mixing extended to about
2500 feet late on November 11. Because the ozone precursors likely were
confined below the inversion, the concentrations remained relatively high.
The 1ow sun angle in November diminished the intensity of the ultraviolet
radiation and the rate of the photochemical reactions. Thus, ozone
precursors likely were moved out of the SFBAAB before high ozone
concentrations could be formed.

The Oakland sounding indicated that winds were from the northeast
between about 1000 and 5000 feet on the morning of November 11 and between
1000 and 3000 feet that afternoon. These wind measurements suggest that
winds aloft could have transported ozone and ozone precursors offshore from
the SFBAAB. On November 12, both the 4 am and 4 pm soundings at Oakland
indicated west through northwest winds at the surface and aloft. The
northwest and west winds would carry the air mass that originated in the
SFBAAB onshore into the NCCAB on November 12. The 12 degree drop in maximum
temperatures along the coast from November 11 to November 12 also indicate a
return to onshore airflow.

A surface wind trajectory generated by the CALTECH-WIND2D model
indicated that air associated with Hollister at the hour of the exceedance
(2 pm) on November 12 was near Davenport most of November 11 and arrived at
Moss Landing by 7 pm. The air then drifted southward to Salinas,
northeastward over San Juan Bautista, and finally into Hollister (Figure 5).
A hand-drawn trajectory showed that air from the north end of Salinas Valley
flowed to Hollister by 2 pm on November 12 (see Figure 5).



A review of the wind data from Gilroy and San Martin appears to
indicate that airflow from the SFBAAB did not penetrate the NCCAB to
Hollister. Apparently, airflows from the SFBAAB and NCCAB were converging
in the southern Santa Clara Valley between Gilroy and an area south of 3an
Martin. Winds at San Martin were generally from the north during all 15
hours from midnight until 3 pm on November 12. While this indicates airflow
up the Santa Clara Valley from the SFBAAB, little of this airflow penetrated
the NCCAB because data for Gilroy (between San Martin and the NCCAB)
indicated only five hours of northerly winds during the same 15 hours.
Although the winds at San Martin were also northerly during the three hour
period preceding the exceedance at Hollister, the winds at Gilroy were only
northerly during one hour. In addition, winds at Moss Landing were
generally from the west for seven hours during this same period. Thus, the
exceedance at Hollister appears to be associated with airflow from the coast
rather than the Santa Clara Valley.

In~summary, vertical soundings of temperature and wind at Oakland and
coastal temperatures indicate that an air mass likely moved offshore from
the SFBAAB. This same air mass later returned onshore further south through
Monterey Bay and impacted Hollister. Thus, emissions in the SFBAAB likely
contributed to the exceedance of the state ozone standard at Hellister.
Because this air mass was in the NCCAB much of the day and could have
accumulated additional ozone precursors from emission sources there, the
staff concluded that emissions from both the SFBAAB and the NCCAB
;oq%ributed to the exceedance of the ozone standard on November 12, 1989, at

ollister.
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'Figure 1
Computer-generated Back Trajectory
for the April 9, 1989 Exceedance at Davenport
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Figure 2
Computer-generated Back Trajectory
for the April 9, 1989 Exceedance at Carmel Valley
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Figure 3
Computer-generated Back Trajectory
for the June 21, 1989 Exceedance at Carmel
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Figure 4
Computer-generated Back Trajectory

for the July 6, 1989 Exceedance at Carmel Valley
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Figure 5
Computer-generated Back Trajectory

for the November 12, 1989 Exceedance at Hollister

Figure 6
Hand-drawn Back Trajectory
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Further Assessment of Transport Contribution on Days During 1986-1988
When the Ozone Standard was Exceeded in the Upper Sacramento Valley

This section presents a summary of additional transport analyses
undertaken to identify a day when transport from the Broader Sacramento Area
was the overwhelming cause of ozone exceedances in the Upper Sacramento
Valley. A discussion of October 7, 1987, is presented below to provide an
example of overwhelming transport.

October 7, 1287

The only exceedances of the ozone standard in the Upper Sacramento
Valley on October 7 were at Arbuckle (Colusa County) and Willows (Glenn
County). On October 7, the ozone concentration in Arbuckle reached 0.10 ppm
at noon, peaked at 0.11 ppm at 1 pm, and remained at 0.10 ppm through 5 pm.
Ozone concentrations on the same day in Willows reached 0.10 ppm at 1 pm,
peaked €t 0.12 ppm at 2 pm, and dropped to 0.10 ppm at 4 pm. Although ozone
concentrations that peak in the early afternoon frequently indicate locally
produced ozone, the airflow on October 6 and 7 indicates the exceedances
were likely caused by overnight transport of ozone and ozone precursors from
Broader Sacramento Area.

A comparison of the ozone concentrations in the Broader Sacramento Area
on October 6 with ozone concentrations on October 7 appears to indicate
overnight transport. Several sites in the Broader Sacramento Area had
maximum ozone concentrations from 0.09 through 0.11 ppm on October 6. But
the only maximum ozone concentration on October 7 over 0.06 ppm in the
Broader Sacramento Area was 0.10 ppm at Yuba City, which is located in the
northern part of the Broader Sacramento Area.

The staff then reviewed the available wind data for October 6 through
October B8 for evidence of airflow that could have moved an air mass
containing elevated ozone concentrations up the Sacramento Valley. The
staff noted that from October 3 through October 6 the winds were from the
north. During that period, the ozone standard was exceeded only in the
Broader Sacramento Area. However, during the evening of October 6, the
winds in the Broader Sacramento Area changed from north to south. Thus, on
October 7 the wind moved the air mass containing ozone and ozone precursors
that was in the Broader Sacramento Area during the evening of October & into
the southern portion of the Upper Sacramento Valley. The data for October 7
indicate that exceedances of the ozone standard only occurred at Arbuckle
and Willows in the Upper Sacramentc Valley and at Yuba City in the northern
Broader Sacramento Area. This provides further evidence of the northward
movement of the air mass from the Broader Sacramento Area. The air mass
continued moving north into the northern portion of the Upper Sacramento
Valley where the standard was exceeded at Anderson on October 8.

The difference between the 4 am surface pressures at Sacramento and
Red Bluff also provide evidence of a change in the airflow pattern from
October 6 to October 7. On the morning of October 6, the pressure at Red
Bluff was 2.8 mb higher than the pressure at Sacramento and indicated a
tendency for the air to move south. But by the morning of October 7, the
pressure at Red Bluff was only 0.2 mb higher than at Sacramento and allowed
the marine air to begin penetrating up the Sacramento Valley.
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The spatial and temporal pattern of maximum temperatures also indicated
that the air mass with high ozone concentrations in the Broader Sacramento
Area on October 6 moved progressively north. Maximum surface temperatures
were in the 90's throughout the Sacramento Valley on October 6. Some marine
air penetrated the Sacramento Valley during the evening and caused
temperatures to decrease rapidly at some sites. Maximum temperatures on
October 7--8b degrees in Sacramento and 97 degrees at Willows--however
indicated that the marine infiuence persisted in the Sacramento urban area
but not further north. Maximum temperatures on October 8 dropped to 85
degrees at Willows in the southern portion of the Upper Sacramento Valley
but the maximum temperature at Redding in the northern portion of the Upper
Sacramento Valley was still warm--95 degrees.

The staff prepared back trajectories from Arbuckle and Willows (see
Figure 7). The trajectories indicated that the air parcels which arrived at
Arbuckle and Willows at the times of maximum concentration had been over the
Sacramento urban area the evening before.

The staff also reviewed ozone precursor emission data for the Upper
Sacramento Yalley. Despite emissions being higher on the eastern side of
the Upper Sacramento Valley than on the western side, the ozone
concentrations on October 7 at sites on the eastern side did not exceed the
ozone standard. Thus, the staff concluded that if precursor emissions in an
area of higher emissions did not produce exceedances of the ozone standard,
it was unlikely that the lesser emissions on the western side of the Upper
Sacramento Valley would make a significant contribution to the ozone
exceedances at Arbuckle and Willows.

Based on the meteorological assessment, the trajectories, and the
limited emissions of ozone precursors on the west side of the Upper
Sacramento Valley, the staff believes that the contribution of transport
from the Broader Sacramento Area to the Upper Sacramento Valley was
overwheliming on October 7, 1987.
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Figure 7
Hand-drawn Back Trajectories
for the October 7, 1987 Exceedances in the Upper Sacramento Valley
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ASSESSMENT AND MITIGATION OF THE IMPACTS
OF TRANSPORTED POLLUTANTS
ON OZONE CONCENTRATIONS WITHIN CALIFORNIA

SUMMARY AND OVERVIEW

The movement or transport of pollutants from one (upwind) area
frequently causes or contributes to exceedances of the state ambient ozone
air quality standard (state ozone standard} in another (downwind) area. 1In
some instances, this transport is nearly the sole cause of such exceedances.

The California Clean Air Act of 1988 (the “"Act") requires the Air
Resources Board to take specific actions related to transport. At a hearing
on December 14, 1989, the Board adopted a regulation identifying 14
transport couples in which transported air pollutants from upwind areas may
contribute to exceedances of the state ozone standard in downwind areas.
Each combination of upwind area and downwind area was designated a transport
couple in the requlation based on the staff report “"Identification of
Districts Affected by Transported Air Pollutants which Contribute to
Violaticns of the State Ambient Air Quality Standard for Ozone" (October
1989). The 14 couples are listed in Table 1 on page 3.

Under Section 39610(b) of the Act, the ARB must assess the relative
contributions of upwind emissions to ambient pollutant levels in downwind
areas to the extent permitted by available data. The Act also requires the
ARB to establish mitigation requirements commensurate with the degree of
contribution [also Section 39610(b)].

The Subject of This Report

This report describes the assessments of transport made and proposes
regulations to mitigate the effects of transported air pollutants on ozcne
exceedances in the downwind areas. The staff's assessments of transport
contained in this report drew from all available evidence, and it was
performed in cooperation with the affected air pollution control districts.
The staff examined individual, representative days upon which the state
ozone standard was exceeded in downwind areas. However, because of the
limitations of the data and the inherent difficulties in explaining the
mechanisms that result in ozone formation, the staff's findings are in
gqualitative rather than quantitative terms. The staff has characterized the
impact of transported emissions as "overwhelming", "significant," or
"inconsequential" as related to impacts on ozone levels in the downwind
area. The staff has studied transport as related to ozone Tevels in excess
of the state ozone standard since lower levels do not require mitigation.

Table 2, on page 4, summarizes the staff's findings for the 14
transport couples identified by the Board. Many couples have more than one
classification. This means that the transport contribution varies. On some
days, transport from upwind areas may be overwhelming; on others, local
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emissions are the dominant cause of violations or play a significant role in
creating the violations.

The proposed mitigation regulations in this report are for upwind
areas which are the source of overwhelming or significant transported
emissions. (For upwind areas that fall into two or more classifications,
the most stringent requirements would apply.) The staff recommends that
such districts be required to adopt emission control measures for ozone
precursors (reactive organic gases and nitrogen oxides). Specifically, the
staff recommends two measures: 1) the application of Best Available
Retrofit Control Technology (BARCT) to existing sources, and 2) the
implementation of a permitting program which prevents increases in ozone
precursor emissions from new or modified facilities. The former would be
required as expeditiously as possible, with a deadline of January 1, 1994.
The latter would be required by July 1, 1991.

For upwind areas that are the source of overwhelming transport, the
staff recommends one additional measure. Such districts would be required
to demonstrate that their ozone attainment strategies are sufficient to
attain the state ozone standard in their districts and the applicable
downwind receptor areas. This measure could have the effect of requiring an
upwind district to adopt controls which are more stringent than the downwind
area. The staff believes this requirement is appropriate and equitable. By
definition, “overwhelming transport" means that the standard is violated in
a downwind district solely due to upwind area emissions.

The transport mitigation requirements may be expanded or modified by
subsequent rulemakings. The staff hopes to refine the transport assessments
presented in this report over time as more data are collected and analyzed
and photochemical modeling studies are completed. By law, the Board must
revisit its transport assessments at least once every three years. Better
assessments will enable the staff to propose more specific mitigation
requirements in future years. For example, the staff may ultimately be able
to determine what percent reduction in ozone precursors is required to fully
abate downwind ozone standard exceedances, and may be able to translate
those reductions into a ton per day figure. However, this goal is an
ambitious one which will take a great deal of time and effort to achieve.



TABLE 1

TRANSPORT COUPLES IDENTIFIED IN SECTION 70500 OF HEALTH AND SAFETY CODE *

AREA IMPACTED BY TRANSPORT
(Downwind Area)

AREA ORIGINATING TRANSPORT
(Upwind Area)

W M
P

North Central Coast

South Central Coast
California Coastal Waters

South Coast
San Diego
Upper Sacramento Valley

Broader Sacramento Valley
San Joaquin Valley

Great Basin Valleys

Southeast Desert

San Francisco Bay Area

San Francisco Bay Area

South Coast

South Central Coast
South Cocast
Broader Sacramento Area

San Francisco Bay Area
San Joaquin Valley

San Francisco Bay Area
Broader Sacramento Area

Undetermined

South Coast
San Joaquin Valley

Broader Sacramento Area

&

In October 1989, the ARB staff published a report entitled:

"Identification of Districts Affected by Transported Air Pollutants Which

Contribute to Violations of the State Ambient Air Quality Standard for

Ozone." The transport "couples" described in that report and listed in

this table were formally designated by the Board at a public hearing on
December 14, 1989; were approved by the Office of Administrative Law on
April 9, 1990; and are set forth in the California Code of Regqulations,
Title 17, Subchapter 1.5, Article 5, Section 70500.
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I. INTRODUCTION

A. Legal Requirements

Under Section 39610(b) of the California Clean Air Act, the ARB must
assess the relative contribution of upwind emissions to downwind ozone
levels, in cooperation with the districts, to the extent permitted by
available data. Once this assessment is complete, the ARB must establish
mitigation requirements commensurate with the degree of contribution [also
Section 39610(b)]. The ARB is to make every reasonable effort to supply air
pollutant transport information to the districts most affected by transport
prior to the development of plans to achieve the state ozone standard
[Section 39610(c)].

In preparing plans to attain the state ozone standard, each district
must consider the effect of transport contributions [Section 40913(a)(3)].
Each district's air pollution problem is deemed "moderate," "serious," or
"severe" based on the length of time needed to achieve the state ozone
standard (Sections 40918-40920) after subtracting the transport contribution
(Section 40921). The plans for districts respensible for or affected by
transport must provide for attainment and maintenance of the ozone standard
in both the upwind and downwind district (Section 40912, emphasis added).
At a minimum, the upwind district's plan must contain all mitigation
requirements established by the ARB, and the downwind district's plan must
contain sufficient measures to reduce local emissions below the level at
which violations of the standard would occur in the absence of transport
(also Section 40912).

When reviewing plans for districts affected by transport, the Board
must determine whether the requirements of Section 40912 have been
satisfied. In other words, the ARB must find that the plans meet the
minimum control requirements, and that the plans are sufficient to attain
the state ozone standard in both the upwind and downwind districts.

The ARB must review and update its transport analyses at least once
every three years [Section 39610(d)]. Districts must assess their progress
toward attainment at least once every three years and amend their plans as
neces;ary to incorporate new information or requirements (Sections 40924 and
40925) .

B. Terminology Used in This Report

Throughout this report, the staff will refer to ozone levels as
"ozone concentrations," a more precise term. Ozone concentrations are
produced by the chemical reaction of nitrogen oxides and hydrocarbons in the
presence of suniight. For the purposes of this report, "nitrogen oxides"
include nitric oxide and nitrogen dioxide. The terms "hydrocarbons,"
"reactive hydrocarbons," and "reactive organic gases" are used generally and
inter-changeably tc mean all organic compounds which may participate in the
ozone formation process.
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This report assesses the impact of transported emissions for each
transport couple identified in Section 70500, Title 17, of the California
Code of Regulations. The upwind and downwind areas that comprise these
transport couples are air basins, with three exceptions. "Coastal Waters"
(one source of transport into the South Central Coast) is a three mile-wide
region of the Pacific Ocean, stretching from Mexico to the California-Oregon
border. The "Upper Sacramento Valley" is a five-county area encompassing
Colusa, Butte, Gienn, Tehama, and Shasta County Air Pollution Control
Districts. And the "Broader Sacramento Area" includes Nevada County,
Sacramento Metropolitan Air Quality Management District, Yolo-Solano Air
Pollution Control District, and the Sutter, Yuba, E1 Dorado, and Placer
County Air Pollution Control Districts (excluding the portions which are
located within the Lake Tahoe Air Basin).

€. Transport Assessment Approach

The transport of air pollutants can occur near the earth's surface or
in layers of the atmosphere above the surface. Hence, the assessment of
transport requires meteorological and air pollution information. This
information must be sufficiently detailed to describe wind fields and
pollutant concentration fields in spatial and temporal dimensions. Because
meteorological data are sparse above the surface in California, transport
contributions are sometimes difficult to assess.

The problem of assessing transport is complicated by the fact that
ozone is a secondary pollutant. Ozone is not directly emitted; it forms in
the atmosphere. Furthermore, the concentrations of ozone and its precursors
are dynamic and non-linear. That is, ozone concentrations are not
necessarily additive, but depend on the concentrations of all compounds
involved in atmespheric chemistry.

Using various data analysis techniques, the staff was able to confirm
that transport between identified transport couples took place. The staff
was also able to gauge the approximate magnitude of the transport for the
days studied. However, the staff was not able to precisely quantify the
relative contributions of transported air pollutants to exceedances of the
state ozone standard in the downwind areas.

Since the data available to assess transport are limited in most
cases, the staff's assessments in this report are semi-quantitative. Where
the staff determined that upwind emissions did not contribute significantly
to exceedances of the state ozone standard in the downwind area, the
transport was described as "“inconsequential." Where the staff determined
that ozone exceedances in the downwind area (other than very near the
boundary between upwind and downwind areas) occurred without any emissions
contribution or with only a very small emissions contribution from the
downwind area, the transport was described as "overwhelming.” Where the
staff determined that emissions from both the upwind and downwind areas
contributed to exceedances of the state standard, the transport was
described as "significant."
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The techniques used by the staff to assess relative transport
contributions are described in Chapter IV. The assessment studies for each
transpert couple are presented in Chapter V.

D. Ozone Chemistry

The impact of transported emissions on downwind ozone concentrations
is governed by meteorology, surface deposition, and the mix of pollutants
transported. Ozone is a product of chemicail reactions requiring sunlight,
hydrocarbons, and nitrogen oxides. Some of these reactions are well known.
Mathematical models containing detailed descriptions of the important
chemical reactions have been developed.

Both locally generated and transported ozone, as well as locally
emitted and transperted hydrocarbons and nitrogen oxides, impact ozone
concentrations in a downwind area. The hydrocarbon-to-nitrogen oxides
ratios in both the transported air and in the downwind area are important
for understanding how transported pollutants impact downwind ozone
concentrations. The fact that many areas downwind of large cities have high
emissions of biogenic hydrocarbons (emitted from trees and other vegetation)
suggests that control of nitrogen oxides, in such upwind areas, is an
important strategy to mitigate impacts on downwind air basins. As discussed
further in Chapter III, biogenic hydrocarbon emissions can produce ozone
concentrations of almost 0.12 parts per million if sufficient quantities of
nitrogen oxides are available. Many air basins in California have
potentially large burdens of biogenic hydrocarbons.

E. Mitigation Policy and Requirements

The primary mandate of the California Clean Air Act is to attain
state standards by the earliest practicable date. The staff believes that
steps to abate the impacts of transport should be taken as quickly as
possible so that districts can meet this primary obligation. The staff also
believes that through the Act, it was the legislature's intent that the ARB
make an informed judgment on the basis of currently available evidence. The
legislature clearly intended that the transport assessments and mitigation
requirements will be modified over time. This suggests that preliminary
mitigation requirements can and should be established on the interpretation
of existing data, though those data are neither as certain nor detailed as
is desirable.

Although transport impacts cannot be precisely quantified at this
time, three general conclusions about mitigation can be drawn. The first is
that control measures are needed in upwind areas; transport will not abate
itself. The second conclusion drawn by the staff, based on the ozone
chemistry discussed above, is that the control of nitrogen oxides could be
critical to reducing ozone concentrations downwind. Nitrogen oxides may in
fact be more dominant than hydrocarbons in transport situations. The final
conclusion is that upwind areas must bear full responsibility, in some
instances, for vicolations of the state ozone standard in downwind areas.
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When transport is overwhelming, the downwind area can do nothing to abate
the exceedance. If the state standard is to be attained in such )
circumstances, the upwind district must take the necessary steps. Given the

mandate for expeditious attainment, the staff concludes that initial steps
should be taken now.

The staff is proposing transport mitigation requirements for upwind
districts that are the source of significant or overwhelming transport
emissions. Such districts would be required to adopt and implement control
measures for existing stationary sources that represent Best Available
Retrofit Control Technology. These upwind areas would also be required to
establish permitting programs for new and modified sources that require no
net increase in precursors of ozone. The staff's proposal is an equity-
based approach. The recommended control measures are expected to be
required in nearly all of the downwind areas that receive pollutant
transport. The text of the proposed regulation, a description of its
provisions, and a discussion of general issues and policy concerns expressed

as of June 1, 1990, by districts and other parties is provided in Chapter
II.

F. Public Consultation Process

The staff held a public consultation meeting on April 17,'1999, to
discuss the assessment of transport impacts and the proposed mitTgat1on
requirements. A 1ist of meeting participants is shown in Appendix A.

At the April meeting, the staff presented the preliminary results of
the transport assessment studies for each couple. Draft mitigation
regulations were also presented. Several oral comments were made at the
public meeting; more oral and written comments have been received since.
After the public meeting, the staff made follow-up phone calls and scheduled
meetings with staff from each affected area. All comments are discussed in
the sections of this report to which they pertain. The text of each written
comment recieved by June 1, 1990, are contained in Attachment B.
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II. DISCUSSION OF POLICY ANALYSIS AND PROPOSED REGULATIONS FOR MITIGATING
THE IMPACT OF UPWIND EMISSIONS ON DOWNWIND OZONE CONCENTRATIONS

This Chapter describes the need for transport mitigation, the legal
responsibilities of the ARB and districts, the proposed framework for
assigning transport responsibility, and the transport mitigation policies
developed by the staff in order to develop the proposed regulations for
Board consideration. This Chapter also presents issues raised by districts
and industry representatives prior to June 1, 1990, in written or oral
comments, and the staff response.

A, Need for Transport Mitigation

The goal of the California Clean Air Act is clear: expeditious
attainment of the state air quality standards. Accordingly, the Act
requires each district with an air quality problem related to ozone, carbon
monoxide, sulfur dioxide or nitrogen dioxide to develop a plan and an
emission control program to attain the standards. For one pollutant --
ozone -- the Act specifically recognizes that meeting this goal would
require the cooperation of several districts. This is because ozone, ozone
precursor emissions, and intermediate products emitted from or forming in
one district can cross district boundaries and produce or contribute to
violations of the ozone standard elsewhere. The Act recognizes the impact
of transport and sets in motion a multi-part process to ensure that
districts shoulder the responsibility for mitigating air quality problems
caused by emission sources within their jurisdictions.

B. ARB and District Responsibilities

The Act's transport provisions assign specific responsibilities to the
Board and affected districts. The ARB is to complete several discrete tasks
and generally oversee implementation. The districts must address transport

in their air quality plans and must satisfy both statutory standards and ARB
requirements.

The first major task assigned to ARB was to identify the districts
affected by transport [Section 39610 (a)]. This responsibility was
initially fulfilled at the December 1989 Board meeting. The ARB faormally
identified 14 known transport couples (upwind emission source areas and the
downwind receptor areas), and designated a number of potential couples for
future study. As new information or data become available, the Board will
expand and refine the identification of transport affected areas.

The ARB's second major task is to identify the relative contribution of
emissions from upwind areas to downwind ozone concentrations [Section 39610
(b)]. The staff's initial assessments are the subject of this report, and
are discussed in Chapter V. Available data do not permit a precise,
quantitative analysis of relative transport contributions. However, there
is sufficient information to determine the approximate magnitude of
transport contributions, particularly at the extremes. The staff believes
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this information provides the necessary basis for moving ahead with
transport mitigation requirements.

The third major task assigned to the ARB is to establish transport
mitigation measures which are commensurate with the relative transport
contributions [Section 39610 (b)]. The regulations proposed in this report
are designed to fulfill this requirement. The proposed regulations and
associated issues are discussed below.

The ARB is to consult with the affected upwind and downwind districts
in developing its proposals related to transport. The staff has had
extensive discussions with districts and other parties about the proposed
requlations. A public workshop on the transport assessments and proposed
mitigation requirements was conducted on April 12, 1990. The ARB's senior
management participated in a joint working session on transport at the
California Air Pollution Control Officers Association (CAPCOA) Spring
Conference, May 31, 1990. The CAPCOA's staff level Planning Managers
Committee discussed transport issues with ARB staff at several meetings.
Finally, several meetings and telephone conferences were held between ARB's
technical staff and affected districts.

When ARB reviews the air quality plans prepared by districts next year,
the Board must make certain findings related to transport. The ARB must
determine whether each district plan contains, if applicable, all transport
mitigation requirements established by the Board [Section 41503(c¢)]. The
Board must also determine whether the plans for transport couples, when
considered together, are sufficient to attain the state ozone standard in
both the upwind and downwind area [Sections 40912 and 41503(a)].

The responsibilities of transport related districts differ, depending
on whether the district is an upwind emission source area or a downwind
receptor area. Upwind districts have the broad obligation to "adopt and
enforce rules and regulations to achieve and maintain the state and federal
ambient air quality standards in all areas affected by emission sources
under their jurisdiction . . .” (Section 40001). The plans prepared by
upwind districts must contain, at a minimum, all mitigation measures
established by the ARB (Section 40912). Downwind districts' plans must
contain sufficient measures for the district to attain the state ozone
standard in the absence of the transport contribution (also Section 40912).
[The staff notes that downwind districts may have a greater obligation where
the transport contribution from upwind districts cannot be reduced to zero.]

C. Framework for Determining Transport Contributions

The transport provisions of the Act would work best if preci§e
quantification of transport impacts were possible. However, it is .
recognized by all parties that such quantification is not currently fe§s1b1e
and, for most areas, remains several years away. 7This is unfortunate in the
staff's view, but not an absolute barrier to near-term action.
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Existing information is adequate to determine the relative magnitude of
transport contributions. The Board can use this information to make
informed judgments about transport impacts and to establish initial and
reasonable steps to mitigate those impacts. The staff has grouped transport
impacts into three broad categories: overwhelming, significant, or
inconsequential. Staff is proposing that mitigation requirements be adopted
which are commensurate with these impact categories and their degree of
specificity. Each category is described more fully below.

The staff deemed the transport contribution "overwheiming" if emissions
from the upwind area independently caused a violation of the state ozone
standard in the downwind area, on any single day (of the days studied).
Three tests were applied before placing any upwind districts in this
category. First, there had to be strong evidence that transport occurred.
Second, the transport had to be traceable to the upwind area. Third, all
significant emission sources in the downwind area had to be out of the
pathway of the air parcel that was transported from the upwind area. The
third test was to ensure that the ozone concentrations measured by downwind
monitors were in fact produced by upwind emissions, and were not the preoduct
of emissions in both areas.

The transport contribution was deemed "significant" if the upwind
emissions contributed measurably to violations of the ozone standard in the
downwind area, on any single day. For this category, tests one and two were
also applied, but test three was reversed. If emissions from sources within
the downwind receptor area mingled with the incoming air parcel, the problem
was considered to be shared. The significant transport category was used by
staff for two separate situations: 1) where there was clear evidence of
upwind and downwind contributions to the ozone exceedences; and 2) where
there was strong evidence of upwind transport but insufficient data to make
an overwhelming finding.

The transport contribution was deemed "inconsequential” if upwind
emissions were not transported at all or did not appear to contribute
significantly to the violation of the ozone standard in the downwind area.
Before placing districts in this category, the staff concluded there was no
evidence of a significant pollutant burden from the upwind area. The staff
also evaluated whether local emissions were large enough to account for the
ozone violation. The inclusion of what are effectively non-transport days
in the transport classification scheme is confusing to some. The staff
wants only to point out that downwind receptor areas can be totally
responsible for some of the ozone violations accurring in their
jurisdictions. If the inconsequential transport category were discarded,
people might conclude that all violations occurring in transport receptor
areas are caused by transported emissions. That is not the case.

Because the transport impacts were evaluated for individual ozone
violation days, some areas fall into more than one category. For example,
the South Coast Air Basin is the source of overwhelming transport into San
Diego County on some days; while on a greater number of days, South Coast
and San Diego both contribute to ozone violations in San Diego; and on still
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other days, San Diego violates the state ozone standard without any
contribution from the South Coast Air Basin.

The categorization of transport impacts was based on a review and
interpretation of all available data. The staff's analytical techniques are
described in the Chapter IV. The application of those techniques to actual

transport studies and the results of staff's analyses are presented in
Chapter V.

D. Transport Mitigation Requirements

The staff is proposing that the Board establish transport mitigation
requirements that are directly linked to the magnitude of transport
contributions. This is consistent with Section 39610(b) of the Act, which
indicates mitigation measures must be "commensurate with the level of
contribution." The staff recommends that mitigation be required in upwind
areas that are the source of overwhelming or significant transport. No
mitigation is recommended for inconsequential transport since, by
definition, downwind emission sources are responsible for ozone violations
under such conditions.

Specific requirements for five upwind areas are proposed by the staff.
The affected areas are: the Broader Sacramento Area, San Joaquin Valley,
San Francisco Bay Area, South Central Coast (south of the San Luis Obispo-
Santa Barbara county border), and the South Coast Air Basin. These
transport producers impact each other to varying degrees, and cause or
contribute to ozone violations in five additional downwind receptor areas:
the Upper Sacramento Valley, North Central Coast, Great Basin Valleys,
Southeast Desert, and San Diego.

The staff is proposing two mitigation requirements: the application of
best available retrofit control technology (BARCT) and a permitting system
for new and modified sources that achieves no net increase in ozone
precursors. These mitigation requirements would apply to sources of
hydrocarbens and to sources of nitrogen oxides. Staff is also recommending
that full attainment responsibility be transferred, from the downwind
receptor area to the upwind transpert producer, on ozone violations days
when the transport contribution is overwhelming.

The permitting and BARCT requirements are both defined by statute and
required of serious and severe nonattainment areas (secticns 40919 and
40820). The staff proposal would cause them to be implemented
expeditiously, to begin mitigating the contribution of transported
pollutants to downwind areas. The permit requirement would prevent growth
in the upwind area from exacerbating downwind violations; the BARCT
measures would begin to reduce the magnitude of transport.

Adoption and implementation of the BARCT requirement would be required

for all stationary sources as expeditiously as practicable. To ensure
prompt action and attention to the largest emission sources, staff is
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recommending two supplemental criteria. First, that the regulations
explicitly require BARCT for the source categories that comprise 75 percent
of the 1987 hydrocarbon emission inventory and 75 percent of the 1987
nitrogen oxides emission inventory for permitted stationary sources.

Second, that these BARCT requirements for permitted stationary sources be
adopted by January 1, 1994.

Staff is proposing a procedure to allow districts to limit the
application of BARCT where it is unnecessary for expeditious attainment of
the ozone standard in the upwind and downwind areas. This provision
recognizes that some individual sources in large air basins may not cause or
contribute to ozone problems downwind. For example, a facility in Placer
County may not cause or contribute to ozone violations recorded at Bethel
Island, although the former is within the Broader Sacramento Area (a
transport producer) and the latter is within the San Francisco Air Basin
(the downwind receptor). In these cases the district may, if controls are
not needed as part of its own air quality plan, exempt the source from the
application of BARCT. This would be done initially as part of the
district's air quality plan, and would be ratified later in the context of a
specific rulemaking to implement the BARCT requirement on a category of
sources. The BARCT exemption could also be employed where the upwind
district wishes to pursue a hydrocarbon-based attainment strategy, and
demonstrates the effectiveness of that strategy to the Board. The staff
wants to emphasize that the BARCT exemption procedure discussed in this
paragraph applies only within the context of transport mitigation. The
proposed exemption process could not be used to waive any other applicable
BARCT requirements of the California Clean Air Act.

Adoption and implementation of the permitting program requirement would
be required by July 1, 1991, Staff believes that, at an absolute minimum,
transport producers should prevent increases in the emissions which
contribute to downwind ozone violations. The short-term deadline for new
and modified source permitting is intended to achieve this goal, at the
earliest practicable date.

Producers of overwhelming transport would have to demonstrate that
their plans will achieve attainment of the ozone standard in downwind areas
during the types of episodes in which overwhelming transport occurs, or
otherwise satisfy the requirements of the Act in lieu of the attainment
demonstration. [Staff note: the Act authorizes ARB to approve district
plans that do not demonstrate attainment, provided every feasible control
strategy or measure to ensure progress toward attainment is included. See
Section 41503(d).]

The proposed regulations establishing mitigation requirements are
presented at the end of this Chapter. Section 70600 of the regulations
contains the emission control requirements for each of the five transport
producers. Section 70601 clarifies that BARCT need not be applied to every
source in the district, provided specified criteria are met.
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The practical effect of the proposed regulations will depend on two
factors: the nature of the ozone problem upwind, and the type of attainment
strategy each transport producer would pursue in the absence of transport
mitigation requirements. Staff believes that the proposed transport
mitigation requirements will not require any additional controls in the
South Coast and San Joaquin Valley Air Basins, or in the Broader Sacramento
Area. All of the proposed mitigation requirements need to be met in order
for these areas to comply with the Act regardless of transport.

However, the regulations may have an appreciable impact on transport
producers that are within striking distance of attainment in their own
jurisdictions, yet have to continue reducing emissions for the benefit of
downwind neighbors. This may be the case in the South Central Coast Air
Basin and the Bay Area Air Basin, both of which have less severe ozone
problems than their downwind impact areas (the South Coast and San Joaguin
Valley Air Basins, respectively). The proposed regulations could also have
a significant impact on upwind districts that intend to pursue a
hydrocarbon-based ozone attainment for their district. In such a case, the
BARCT and permitting requirements will trigger the concurrent control of
nitrogen oxides, unless the upwind district can demonstrate that a
hydrocarbon-based strategy will be as effective in the downwind receptor
areas as control of both precursors.

The staff considered several alternative control requirements.
During the workshop process, staff proposed the concept of equivalent
controls in the upwind area. Under that approach, upwind areas would have
been required to adopt controls which were at least as stringent as those
already implemented by downwind areas or committed to in downwind areas’
plans. Other approaches were considered, including a total percent
reduction target for each ozone precursor, mandatory rulemaking calendars,
and individual control measures with specified performance standards.

In response to workshop comments and after additional internal
analysis, the staff concluded that the "equal control" concept was not
workable (see Subsection E, below, for discussion of issues). With respect
to the other approaches, staff concluded that the transport impact
assessment was not precise enough to support an absolute reduction target.
The staff also felt that mandatory rulemaking calendars would deny upwind
districts the flexibility they need to satisfy other critical elements of
the Act, such as the five percent annual emissions reduction requirement.
The measure-by-measure approach was rejected, because staff was concerned
that defining control measures in great detail would prejudge the control
technology evaluation process approved by the Board this April (see
“California Clean Air Act Guidance for the Determination of Reasonably
Available Control Technology and Best Available Control Technology,"
prepared by the ARB Stationary Source Division, March 1990).

Staff believes the proposed mitigation requirements are the most

specific controls that can be supported at this time. However, the proposed
requirements may not be sufficient to fully mitigate the impact of transport
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contributions on downwind areas. Staff will recommend adjustments to the
transport mitigation requirements, as quickly as available evidence permits.

E. Major Issues and Staff Response

1. Excessive Control: Santa Barbara, San Diego, and the Bay Area
expressed concern that the equivalent control concept would force upwind
areas to achieve more mitigation than is actually needed. These districts
pointed out that if the South Coast was the receptor area, transport
producers would have to adopt controls that were designed to abate 0.36 ppm
ozone concentrations {(the highest in the nation). Santa Barbara was
particularly concerned about having to adept the most advanced measures in
the South Coast's 1989 plan.

STAFF RESPONSE: Based on this concern and others, staff modified the
proposal and dropped the equivalent control approach. The revised
proposal will require the application of BARCT and the no net increase
permit requirements in upwind areas. As was noted previously, these
requirements will be applicable to many upwind areas, regardless of the
consideration of transport.

2. Capricious Rulemaking by Downwind Districts: Some districts and
industry representatives feared that the equivalent control approach would
prompt downwind districts to adopt regulations for sources they did not
have, so as to compel regulatory action upwind.

STAFF RESPONSE:  This possibility has been precluded with the modified
approach to that requires the implementation of BARCT and no net
increase in ozone precursors.

3. Cost-Effectiveness; The Bay Area believes that the proposed
regulations would preclude districts from meeting California Clean Air Act
mandates pertaining to cost-effectiveness review. The District also asked
that ARB make a finding of cost-effectiveness prior to adopting any
transport mitigation requirements.

STAFF RESPONSE: Nothing in the proposed regulations precludes or
hinders cost-effectiveness analyses. The districts will consider cost-
effectiveness in making BARCT determinations and in revising their
permit programs. In addition, the proposal contains a provision to
allow exemptions from BARCT when emissions reductions are not needed
for attainment. Staff believes the proposed mitigation requirements do
not in any way alter or interfere with the districts' ability to comply
with the cost-effectiveness requirements of the Act.

4. Extent of Local Responsibility: The Monterey Bay Unified APCD beliieves
that staff has taken an overly narrow view of local contributions. Staff is
propesing that transport be deemed overwhelming unless the incoming air
parcel passes over significant emission sources in the downwind area.
Monterey argues that any single emission source is significant, and that
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overwheiming transport days should be reclassified as a shared problem.
Monterey also points out that staff's proposal is a departure from the
‘cause or contribute" standard used in industrial permitting situations
(wherein very small emissions are deemed significant).

STAFF RESPONSE: There is some merit in the District's viewpoint. It
is a matter of judgement regarding the point at which local emissions
should be treated as significant. However, staff believes that the
overwhelming dominance of upwind transport needs to be recognized in
several cases. A very small amount of local emissions mixing with a
much larger mass of pollutants from an upwind area has negligible
impact on ozone. Local control will not be highly effective in
reducing ambient ozone concentrations under such conditions.
Therefore, the staff continues to support the concept of overwhelming
transport as applied in the proposal.

5. I Ffic Evid to Establish Mitigation R . ts: The Bay
Area and Santa Barbara districts believe that ARB should delay adoption of
transport mitigation requirements until the Board is able to provide a
reliable quantitative analysis of the relative contribution of upwind
emissions to downwind ozone concentrations. Bay Area argues further, that
uniess ARB can precisely quantify transport impacts it does not have the
legal basis for adopting mitigation measures "commensurate" with those
contributions.

STAFF RESPONSE:  Staff believes that the existing evidence is
sufficient to identify transport producers and to determine the
relative magnitude of transport contributions. Staff further believes
that the lack of precise quantification was foreseen in the drafting of
the Act, and was not meant to preclude timely action to begin
mitigation of transport impacts in the first round of plans. The staff
believes that the Board is on firm legal grounds in establishing
transport mitigation requirements, and that the staff's proposal
satisfies the commensurate test because it imposes control requirements
based on the relative magnitude of transport impacts.

6. The Bay Area, Chevron and
others have expressed concerns that the transport mitigation requirements
may resuit in control measures that are harmful to the upwind district. 1In
essence, they are worried that NOx control would increase Bay Area ozone
levels. Bay Area argues that ARB should not require NOx controls until it
has proven that NOx reductions will be beneficial to both the upwind and
downwind areas.

STAFF RESPONSE: As discussed in Chapter 1II of this report, there is
convincing evidence that a combined hydrocarbon and NOx control
strategy is more effective in reducing ozone than control of
hydrocarbons, only. The evidence is strongest when ozone precursors
are transported over long distances. The ozone reductions due to
scavenging by nitrogen oxides in the vicinity of NOx-emitting sources
are also well documented. However, there is considerable disagreement
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as to the extent of the scavenging domain. Once outside the scavenging
domain, there is little disagreement that NOx emissions will uitimately
produce more ozone.

Even if the NOx scavenging domain for the Bay Area were to include that
entire air basin, and NOx control were to simultaneously increase Bay
Area ozone concentrations while reducing ambient ozone levels downwind,
staff is convinced that combined hydrocarbon and NOx control would be
-- on balance -- the most effective control for the basin and its
downwind neighbors. The Bay Area had 41 daily exceedences of the state
ozone standard in 1988 (representing 131 violation hours), with a peak
reading of 0.15 parts per million. The San Joaquin Valley Air Basin
violated the state standard 154 days in the same year {representing 934
hours), with peak readings of 0.19 ppm. Even when relative population
density is taken into account, the exposure of San Joaquin Valley
residents to health endangering ozone levels dwarfs the unhealthful
exposure in the Bay Area.

Staff believes that the Act contempliated control of both ozone
precursors, unless the effectiveness of an alternative strategy could
be demonstrated to the Board's satisfaction. Accordingly, it is both
technically and legally appropriate to require control of both
precursors as a transport mitigation measure. Furthermore, the
proposed regulations are not absolute. Districts may avoid the
implementation of NOx controls if it can be demonstrated that such
controls are unnecessary (or counterproductive) in the upwind and
downwind area.

The Board can and must revisit the transport mitigation requirements if
new technical information invalidating the staff's approach becomes
available through the ongoing transport and modeling work.

F. Alternative Mitigation Proposals

As indicated above, staff considered several different alternatives
prior to recommending the proposed mitigation requirements. Santa Barbara
and the Bay Area advanced two additional alternatives, which are described
and analyzed below.

1. Santa Barbara Proposal: The District suggests that ARB use the

moderate, serious, and severe classifications (Sections 40918-40920) for the
1991 plans, and delay additional controls until 1993. Santa Barbara a]go
prefers that mitigation requirements be expressed in ton per day reduction
targets.

STAFF ANALYSIS: Under the Act, districts are classified as moderate,
serious or severe after the effect of transport has been identified and
factored out (Section 40921). For this reason, the District's proposal
is contrary to statutory direction. The staff hopes to ultimately
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express mitigation requirements in ton per day reduction targets, but
that is not possible at the present time.

2. Bay Area Proposal: The Bay Area recommends that transport mitigation
requirements be delayed until completion of the San Joaquin Valley and
AUSPEX air studies; that the Modeling Advisory Committee set a protocol for
evaluating transport impacts; and that cost-effectiveness be demonstrated
prior to ARB adoption of mitigation requirements. For the 1991 planning
cycle, the District recommends that ARB use the transport findings to
provide relief to downwind receptor areas. That is, where transport impacts
are significant or overwhelming, the downwind district would be excused from
statutory planning and/or regulatory requirements.

STAFF ANALYSIS: Delay and cost-effectiveness issues have been
addressed in preceding sections. The staff will consider the
appropriateness of involving the Modeling Advisory Committee in future
transport assessments; for this round, several techniques other than
modeling were used to assess transport contributions. Regarding the
District's proposal for 1991, the staff believes it runs counter to
statutory requirements. As staff interprets the Act, one or more
districts must be held accountable for ozone violations at any given
time. It is not permissible for the ARB to exempt a downwind receptor
area from that obligation without conferring a corresponding
responsibility on the upwind source of the transported emissions.
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G. Text of Proposed Regulations

Amend Subchapter 1.5. Air Basins and Air Quality Standards, Title 17,
California Code of Regulations by adding Article 6. Transport Mitigation
Requirements, Sections 70600 and 70601, as follows:

ARTICLE 6. TRANSPORT MITIGATION

70600. Emission Control Requirements

Districts within the areas of origin of transported air pollutants, as
identified in section 70500(c), shall include sufficient emission control
measures in their attainment plans for ozone adopted pursuant to Chapter 10
of the Health and Safety Code, Part 3, Division 26, beginning with Section
40910, to mitigate the impact of pollution sources within their
jurisdictions on ozone concentrations in downwind areas. At a minimum, the
attainment plans for districts within the air basins or areas specified
below shall conform to the following requirements:

1. Broader Sacramento Area (as defined in Title 17, Section 70500 (c) of
the California Code of Regutations) shall:

{a) require the adoption and implementation of best available
retrofit control technology, as defined in Health and Safety Code
section 40406, on all existing stationary sources of ozcne
precursor emissions as expeditiously as practicable. At a
minimum, the plan shall provide for the adoption of rules that
represent best available retrofit control technology for source
categories that collectively amount te 75 percent of the 1987
actual reactive hydrocarbon emissions inventory for permitted
stationary sources, and 75 percent of the 1987 actual nitrogen
oxides emissions inventory for permitted stationary sources, no
later than January 1, 1994,

(b) provide for a permitting program designed to achieve no net
increase in emissions of ozone precursors from all new or
modified permitted stationary sources. Such program shall be
adopted and implemented no later than July 1, 1991.

2. San Francisco Bay Area Air Basin shall:

(a) require the adoption and implementation of best available
retrofit control technology, as defined in Health and Safety Code
section 40406, on all existing stationary sources of ozone
precursor emissions as expeditiously as practicable. At a
minimum, the plan shall provide for the adoption of rules that
represent best available retrofit control technology for source
categories that collectively amount to 75 percent of the 1987
actual reactive hydrocarbon emissions inventory for permitted
stationary sources, and 75 percent of the 1987 actual nitrogen
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(b)

(¢}

oxides emissions inventory for permitted stationary sources, na
later than January 1, 1994.

provide for a permitting program designed to achieve no net
increase in emissions of ozone precursors from all new or
modified permitted stationary sources. Such program shall be
adopted and implemented no later than July 1, 1991; and

include measures sufficient to attain the state ambient air
quality standard for ozone by the earliest practicable date
within the North Central Coast Air Basin, except as provided in
Health and Safety Code section 41503(d), during air pollution
episodes which the state board has determined meet the following
conditions:

(1) are likely to produce a violation of the state ozone standard
in the North Central Coast Air Basin;

(2) are dominated by transported pollutants from the San
Francisco Bay Area Air Basin; and

(3) are not measurably affected by emissions of ozone precursors
from sources located within the North Central Coast Air
Basin.

san Joaquin Yalley Air Basin shall:

(a)

(c)

require the adoption and implementation of best available
retrofit control technology, as defined in Health and Safety Code
section 40406, on all existing stationary sources of ozone
precursor emissions as expeditiously as practicable. At a
minimum, the plan shall provide for the adoption of rules that
represent best available retrofit control technology for source
categories that collectively amount to 75 percent of the 1987
actual reactive hydrocarben emissions inventory for permitted
stationary sources, and 75 percent of the 1987 actual nitrogen
oxides emissions inventory for permitted stationary sources, no
later than January 1, 1994,

provide for a permitting program designed to achieve no net
increase in emissions of ozone precursors from all new or
modified permitted stationary sources. Such program shall be
adopted and implemented no later than July 1, 1991; and

include measures sufficient to attain the state ambient air
quality standard for ozone by the earliest practicable date
within the Southeast Desert Air Basin and the Great Basin
Valleys, except as provided in Health and Safety Code section
41503(d), during air pollution episodes which the state board has
determined meet the following conditions:
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(a)

(b)

(1) are 1likely to produce a violation of the state ozone standard
in the Southeast Desert Air Basin or the Great Basin Valleys;

(2) are dominated by transported pollutants from the San Joaquin
Valley Air Basin; and

(3) are not measurably affected by emissions of ozone precursors
from sources located within the Southeast Desert Air Basin or
the Great Basin Valleys, as applicable.

south of the Santa Barbara-San Luis

gbigpo County border shall, for sources located in that portion of the
asin:

require the adoption and implementation of best available
retrofit coentrol technoliogy, as defined in Health and Safety Code
section 40406, on all existing stationary sources of ozone
precursor emissions as expeditiously as practicable. At a
minimum, the plan shall provide for the adoption of rules that
represent best available retrofit control technology for source
categories that collectively amount to 75 percent of the 1987
actual reactive hydrocarbon emissions inventory for permitted
stationary sources, and 75 percent of the 1987 actual nitrogen
oxides emissions inventory for permitted stationary sources, no
later than January 1, 1994,

provide for a permitting program designed to achieve no net
increase in emissions of ozone precursors from all new or
modified permitted stationary sources. Such program shall be
adopted and implemented no later than July 1, 1991.

5. South Coast Air Basin shall:

(a)

(b)

require the adoption and implementation of best available
retrofit controil technology, as defined in Kealth and Safety Code
section 40406