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QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly.  

 

Using the template  
 

Verifying the quality of your graphics  

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing.  

 

Using the placeholders  

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template.  

 

Modifying the layout  

This template has four  

different column layouts.  

Right-click  your mouse 

on the background and  

click on òLayoutó to see  

the layout options.  

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources  

TEXT: Paste or type your text into a pre -existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first , 

click in it and insert a photo from the menu.  

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right -click  on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme  

To change the color scheme of this template go to 

the òDesignó menu and click on òColorsó. You can 

choose from the provide color combinations or you 

can create your own.  

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36óx48ó 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com  for premium quality, same 

day affordable printing.  

 

We provide a series of online tutorials  that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at:  

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser).  

 

For assistance and to order your printed poster call 

PosterPresentations.com  at 1.866.649.3004  

 

 

Object Placeholders  

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit.  

 

Section Header placeholder  

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder  

Move this preformatted text placeholder to the 

poster to add a new body of text.  

 

 

 

 

Picture placeholder  

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster.  
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Introduction Scenario 1 RESULTS Scenario 2 

An Analysis of Health Impacts Associated with Pollutant Response to 

Changes in Emissions In Different Regions of Central California  

In general, the public health benefits of direct PM emission 

reductions are larger than those resulting from comparable 

reductions in PM precursor emissions for all three regions.  

 

The SJV would see the greatest benefits from a 40% reduction 

in PM precursor emissions, particularly in the southern end of 

the valley.  

 

The health impacts from direct PM reductions for the eastern 

SFBA, Sacramento valley and northern SJV are related.  

Figures 1-3 show health impacts for direct PM emission reductions, 

and Figures 4-6 show results for secondary PM reductions.  Figures 

in the top two rows are related to mortality whereas the bottom 

row shows morbidity impacts in terms of monetary valuation. 

(Valuation, rather than incidence, is reported for morbidity 

because this category contains a variety of health endpoints with 

very different monetary values. For instance, a heart attack costs 

much more than a restricted activity day. Looking at incidence 

may mask this important fact so valuation is a better metric to 

use.) 

 

Mortality results in Figures 1 and 4 were normalized by population 

to allow comparison across counties. The impacts of direct PM 

emission reductions were larger than for precursor emission 

reductions. San Francisco and Stanislaus Counties expected 

reductions in mortality rates as high as 120 -140 per million from 

direct PM reductions. Tulare County, with the largest impact from 

PM precursor reductions, showed only half of this benefit. 

However, for that county, precursor effects were about equivalent 

to direct PM impacts.  

 

Because BenMAP uses background incidence rates to estimate 

changes in incidence, mortality rates in Figures 1 and 4 were 

normalized by the overall non -accident mortality rate for each 

county, available from the Department of Health and Human 

Services (2008), to isolate the impact due to changes in air quality. 

This is shown in Figures 2 and 5, respectively.  

ÅWith regards to direct PM emissionsõ impacts, densely-populated 

San Francisco county in the SFBA showed the highest percentage 

reduction in mortality. Furthermore, the region comprised of 

the East Bay counties of the SFBA, Sacramento Valley, and 

northern SJV all shared similar benefits. This suggests that the 

air quality changes for these counties were interrelated.  

ÅWith regards to PM precursors, the southern end of SJV showed 

the largest impacts. In the SFBA, the northern counties were 

expected to reap the largest reduction in mortality rates.  

 

In the Central Valley, morbidity impacts for both scenarios 

generally followed the spatial patterns found for mortality. The 

Bay Area showed relatively low morbidity -related impacts, on a 

per capita basis.  

US EPA (2010), BenMAP ð Environmental Benefits Mapping and 

Analysis Program: Userõs Manual, Prepared by Abt Associates. 

 

US Dept. of Health & Human Services (2008), Community Health 

Status Indicators Report, Available online at 

http:// communityhealth.hhs.gov/chsi2008/homepage.aspx?j=1 . 

Discussion 

Figure 1. Impacts of a 40% reduction in direct PM emissions upon 

annual mortality rates.  

Figure 3. Impacts of a 40% reduction in direct PM emissions upon 

morbidity -related valuation. (dollars per capita per year)  

Figure 4. Impacts of a 40% reduction in PM precursor emissions upon 

annual mortality rates.  

Figure 6. Impacts of a 40% reduction in PM precursor emissions upon 

morbidity -related valuation. (dollars per capita per year)  

Figure 2. Impacts of a 40% reduction in direct PM emissions upon 

mortality rates, given as fractions of total non -accident mortality.  
Figure 5. Impacts of a 40% reduction in PM precursor emissions upon 

mortality rates, given as fractions of total non -accident mortality.  

C. Tran, S. Tanrikulu, S. Beaver and H. Hilken 
Bay Area Air Quality Management District 

Air Quality Modeling 

Health Impacts Modeling 

Health Benefit Scenarios 

Inputs to BenMAP were prepared using the CMAQ model. 

ÅFour-km horizontal grid resolution  

ÅEmissions inventory development (SMOKE)  

ÅMeteorological modeling (MM5)  

ÅPhotochemical PM2.5 modeling (CMAQ)  

ÅModel performance evaluation for meteorological and air quality 

models  

ÅAnnual average PM2.5 levels were estimated as the average of 

quarterly averages over four seasons. PM2.5 levels were explicitly 

simulated for the winter season, which experience the highest PM 

levels. As a preliminary estimate, the winter PM 2.5 spatial 

distribution was scaled to represent other seasons. 

BenMAP  

ÅOverlays population data onto changes in pollutant levels to 

estimate health impacts  

ÅEstimates monetary value of health effects for both morbidity 

and mortality. Results reported per year.  

ÅIncludes the amount people are willing to pay to avoid adverse 

health effects including premature death  

BenMAP Inputs  

ÅSimulated PM2.5 concentrations (4-km horizontal resolution)  

Å2000 US Census 

Scenario 1: Reducing  direct PM 2.5   emissions 

- Simulated 2006 PM2.5 levels (base case)  

- 40% across-the-board reductions in anthropogenic direct PM2.5 

emissions (control case)  

Scenario 2: Reducing PM2.5  precursor emissions  

- Simulated 2006 PM2.5 levels (base case)  

- 40% across-the-board reductions in anthropogenic PM2.5 

precursor emissions (control case) 

- Affected precursors include NO x, NH3, SOx and VOC 

 

Exposure to ambient air pollutants such as ozone and particulate 

matter (PM) has been shown to have considerable human health 

impacts. Currently, major air basins of central California such as 

the San Francisco Bay Area (SFBA), Sacramento area, and the San 

Joaquin Valley (SJV) are all designated as in nonattainment of the 

US EPA 8-hour ozone and 24-hour PM2.5 standards, despite 

Californiaõs comprehensive emission control programs for the last 

fifty years.  

 

Although these programs were very effective, decreasing 

anthropogenic emissions 40 to 50 percent in the region from 1990 

to 2010 alone, the ambient response of pollutants was mixed and 

varied among these three interconnected regions.  

 

The purpose of this work was to investigate differences in each 

regionõs public health response to changes in emissions using the 

US EPAõs BenMAP program (US EPA, 2010). Emphasis was placed on 

PM, and results are given in terms of rates for mortality and 

monetary value for morbidity.  
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