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OVERVIEW

Surface ozone concentrations start to increase beginning in April as the daylight hours become longer and temperatures begin to
warm. Surface ozone, also referred to as smog, is typically worst between May and September as more direct sunlight, continued
warmth and a weakening of surface winds provide a suitable environment for ozone formation. Unlike stratospheric ozone, which
protects us from harmful ultraviolet (UV) radiation emitted by the sun, surface ozone can lead to numerous adverse health effects such
as reduced lung function, inflammation of airways, chest tightness and shortness of breath. These are just a few of the harmful side
effects of breathing unhealthy levels of ozone. When the daily 8-hour average ozone concentration exceeds 70* parts per billion (ppb),
or 100 on the Air Quality Index (AQI) (see bottom of page), the air quality is deemed unhealthy for sensitive groups (USG). The total
number of days which meet this criteria in a particular ozone season are referred to as “exceedance days”, and they can be a key

_ indicator of the ozone season’s severity. The 2016 season experienced 26
exceedance days in Maryland (see Table 1) using the new 2015 70 ppb
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Figure 2: Maximum daily 8-hour ozone concentration (ppb) in Maryland from April 15 — September 30, 2016. Bars are color coded by AQI.
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THE NEW STANDARD (cont.) — What is Normal Anymore? Maryland Ozone Exceedance Days

With emissions drastically reduced in recent years along with a new %
ozone exceedance threshold, it can be confusing to understand what the 70
average number of exceedance days in an o0zone season means. _ 60 -
Remember, it is important to compare years using the same standard to
better decipher what is average or “normal”’. In 2016, Maryland
experienced 26 days which surpassed the NAAQS threshold of 70 ppb. In
2015, the number of exceedance days was 8 and in 2014 this number was
only 5. Strictly comparing exceedance numbers from years past, 2016
looks to be well above normal. These previous years of course were using
the old NAAQS of 75 ppb. Figure 3 shows the number of exceedance days
in recent years using the old (75 ppb) and new (70 ppb) NAAQS. Using the 0
new standard, the annual number of exceedance days in 2015 jumped to
20 with 2014 climbing to 11. A computed 7-year average using the new Figure 3: N_umber of Maryland ozone exceedance days by standard per

year 2005 - 2016. Dark blue bars being the new, 70ppb standard. Light

standard suggests the yearly number of exceedances to be around 32 piue bars showing the old, 75ppb standard.
days. However, doing the same calculation from 2012-2016 (5-year average) suggests that this number is closer to 24 days.

Despite an ozone conducive meteorological setup for most of the 2016 season, the total exceedance days were still around the 5 and
7-year averages. This goes to show that the continued NO, reductions have been an overwhelming success and in all likelihood the
2016 ozone season could have been a lot worse than just slightly above average as far as the total number of exceedance days.

HART-MILLER ISLAND
The tendency for air quality forecast models is to over predict ozone concentrations over water bodies such as the Chesapeake Bay.
It has been hypothesized that this is due to the model’s excessively low boundary layer heights over the water which would in turn lead
to an inaccurate overestimation of surface ozone concentrations. In order to prove or debunk air quality model overestimations, an
ozone monitor was located on Hart-Miller Island, a small island in the middle of the Chesapeake Bay just east of Baltimore City. Figure
4 shows the study area with Hart-Miller Island starred in yellow. The island monitor site is in an ideal location to provide the most
accurate ozone concentrations over the bay. The monitor became operational on July 61, 2016 and almost immediately started sending
back some interesting data.
Of the 80 days the Hart-Miller Island monitor was m
operational, 28 measured the highest 8-hour ozone -3 gy
concentration in the state (35%). The next highest : ; STUDY AREA
monitor was Padonia with only 10 days (12%). Of the 18 Aldino
exceedance days which occurred across the state while *
the Hart-Miller Island monitor was operational, Hart-
Miller Island observed the highest ozone concentration
in the state 9 of those days (50%). In total, Hart-Miller
Island experienced 13 days of at least USG conditions.
Four of those days reached the Unhealthy AQI category
with one of those reaching the Very Unhealthy category.
The 8-hour ozone concentration of 109 ppb on July 27t
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Despite the air quality forecast models predicted % 1
ozone concentrations agreeing with the Hart-Miller \/L> .
Island monitor, in the average daily 8-hour maximum 1
ozone concentration in and around the Bay was still over © OZONE MONITORS \? Y
predicted by the air quality forecast model. On average . 4 R
the air quality model over-predicted the daily 8-hour A A ; f;‘f
maximum ozone concentration by nearly 7 ppb.

However, the air quality model showed day-to-da

L f q . Y f 20-30+0Db y y Figure 4: Map showing the study area in reference to Hart-Miller Island. Hart-Miller Island is
V"?‘”at'ons rom overestimates o - ppb to even starred in yellow. Bottom right image shows a zoomed out look of Maryland with inner black
slight underestimates. box representing the spatial view of the main image. Image on the top left shows the actual

Even though the Hart-Miller Island monitor was monitor instrumentation. Photograph is looking directly east towards the Chesapeake Bay.
only in operation for 80 days, it produced some interesting findings. There is still much to be learned regarding the complex interaction
between the land and water. This “special purpose” monitor is expected to be operational for the full 2017 ozone season.
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