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Introduction

This Quick Start Guide (hereafter referred to as “the Guide”) aims to provide instructions to
persons who are unfamiliar with the BenM AP software and who wish to conduct environmental
benefit analysesin places where non-US data are required. The Guide includes a step-by-step
tutorial for using BenMAP with sample data from China. In addition, it providesinformation on
the data format for BenMAP-required inputs (e.g., population, incidence rate, health impact
functions, etc.), so that the users can create their own BenM AP inputs for their future analyses.

The BenMAP Flow Diagram on the next page provides an overview of BenMAP analysis. This
figure shows the types of choices that you make regarding the modeling of population exposure,
the types of health effectsto model, and how to place an economic value on these health effects.
Please note that BenM AP does not have air quality modeling capabilities, and instead relies on
externally created air quality modeling and monitoring data.

Before you start using this Guide, you need to:
o have BenMAP installed on your computer (BenM AP software and installation instruction
are available at http://www.epa.gov/air/benmap/download.html) *
o havethe BenMAP User’s Manual (hereafter referred to as “the Manual™) in hand
(available at http://www.epa.gov/air/benmap/docs.html) ?
o Savethe Chinadatafiles at a proper location on your computer (The datafiles should be
included in the zip file you obtained from http://www.epa.gov/air/benmap/docs.html).

Asyou use this Guide, keep in mind that the Frequently Asked Questions section at the end may
be useful in answering your questions and hel ping you with troubleshooting.

After you finish this Guide, you are expected to:
e beabletorun BenMAP to conduct simply benefit analyses
o befamiliar with BenMAP-required datasets and data formats.

! This Quick Start Guide is developed based on BenMAP 4.0.30, but should apply to other versions of
BenMAP.

2 The BenMAP User’'s Manual mentioned in this document was published in September 2008 and is the
current version posted on EPA’s website as of July 2010.

BenMAP Quick Start Guide Abt Associates, July 13, 2010


http://www.epa.gov/air/benmap/download.html
http://www.epa.gov/air/benmap/docs.html
http://www.epa.gov/air/benmap/docs.html

BenMAP Flow Diagram

Change in Air
Quality

Population
Exposure
Change

Adverse
Health
Effects

lonetary Value'
of Health Effects

- User Inputs
O BenMAP outputs

Reports {tables,
audit trails)

BenMAP Quick Start Guide Abt Associates, July 13, 2010



BenMAP Main Window

This screenshot shows the BenM AP main window and the relevant BenM AP options you will be

using in this Guide.

Step | and 11 of Quick Start Guide

i BenMAP 4.0.30
—>: Tools 'Help

_—— -

Two Ways to Use BenMAP: Which Analysis Meets your Needs?

One-Step Analysis

After you import the air quality data
for your area, use this tool to apply
default settings and create a report.

Alr Quallty Grid Craation

!
g% Preloadsd

EPA paramalers =

ot f
F J?k s L
J L )

Report |
A

S

\\:\ )

Step 1 — Import air quality data

o
r

Alr Quallty Grid Creation

Step 2 ~ Set custom parameters

Incldence Estimation

Step 111 to VII
of Quick Start
Guide

Step 3 = Use results from Step 2
to set custom parameters

Pooling, Aggregation

=S and Valuation
L

Step 4 = Run report

Report | "l
d

BenMAP Quick Start Guide

A

Abt Associates, July 13, 2010




Step I. Add a China Setup and Load Data

A “setup” isacollection of databases that work together when you conduct an analysis. To add a
new setup for China

>
>
>
>

Start BenMAP.

Click Tools and then Modify Setup. Thiswill bring up the Manage Setup window.
Click the Add button next to the Available Setups box.

Type China into the Available Setups box and click the OK button.

Step Il. Load Data into BenMAP

Shapefile Grid Definitions: They are used to identify the geographic resolution (e.g., county,
region or the whole nation).

>

VVV VVYYVY

Make sure you have the Manage Setup window open and China is selected as the
Available Setups. Click the Edit button under the Grid Definitions box. Thiswill bring
up the Manage Grid Definitions window.

Click the Add button, which will bring up the Grid Definition window.

In the Grid ID box, type ChinaGrid. Thiswill be the name of the new Grid Definition.
Click the Shapefile Grid tab.

Click the =) icon in the Load Shapefile box to browse for a shapefile (*.shp).

In the data files you downloaded, |ocate the Grid_region.shp and openit.

Click the Preview button to see what the new Grid Definition looks like.

Y our screen should now look like this:

& Grid Definition i ] (B34
Grid 10

Shapefile Grid | Regqular Grid HegularGridWizardI

ChinalGrid

Load Shapefile:

"L:hpraoject datatBenmaphTraining Material\ﬂ

Freview

Cancel | ak. |

Click the OK button to return to the Manage Grid Definitions window.

Using the same steps as above, add China_boundary.shp and
bou2_4p_region_simplified.shp shapefiles and give them the Grid ID ChinaBoundary
and ChinaRegions respectively.

When you are done, click the OK button to return to the Manage Setup window and the
three Grid IDs should appear in the Grid Definitions box.
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Pollutant(s): Name your pollutant(s) and define the measures or metrics BenMAP will usein
the analysis (You are NOT importing air pollution data at this step!). Here we take PM, 5 for an
example.

>

>

>

In the Manage Setup window, click the Edit button under the Pollutants box. Thiswill
bring up the Manage Pollutants window.

Click the Add button under the Available Pollutants box. Thiswill bring up the Pollutant
Definition window.

In the Pollutant 1D box, type PM2.5. Thiswill be the name of the new pollutant. (Note:
It is very important that this name be spelled properly, as the name of the pollutant is
linked to Health Impact functions, Model Data, etc.)

For the Observation Type, select Daily from the drop-down list.

Click the Add button under the Metrics box. Y ou will see Metric 0 shown in the Metrics
box. Click on Metric 0 and type D24HourMean.

Click the Edit button under the Seasonal Metrics box. Thiswill bring up the Manage
Seasonal Metrics window.

Click the Add button under the Seasonal Metrics box. Thiswill add a Seasona Metric to
the Metric named Seasonal Metric 0. Rename this Seasonal Metric by clicking where it
says Seasonal Metric 0 and typing QuarterlyMean.

Click the Add button under the Seasonal Metric Seasons box. Thiswill add a season to
the Seasonal Metric. Change the End Date value to March 31. To change the date,
highlight either the month or the day and use the up and down arrows to increase or
decrease the highlighted value. Leave the Start Date at its current value, January 1; and
leave the Satistic at its current value, Mean.

Click the Add button under the Seasonal Metric Seasons list again. Thiswill add a
second season to the Seasonal Metric. Note that the Start Date value is automatically set
to one day after the previous seasons End Date value. Change the End Date value for
this second season to June 30.

Click the Add button under the Seasonal Metric Seasons list again, and change the End
Date value for thisthird season to September 30.

Add the 4" and final season. Note that thereis no need to modify date values.

Click the OK button in the Manage Seasonal Metrics window to return to the Pollutant
Definition window.

Click the OK button to return to the Manage Pollutants window.

Y our screen should now look like this;

& Manage Pollutants |_ O] x|
Available Pollutants Paollutant Metrics
PM25 D24HourMean

[uarterlybdaan

Delete Add

Cancel Ok,
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» Click the OK button one final time to return to the Manage Setup window. Y ou will see
PM2.5 shown in the Pollutants box.

Optional: Y ou can go through the similar steps as above to add other pollutants as needed (you
may find it helpful to check the pollutants defined in the United States Setup, which coversa
wide range of pollutants). Note that you can use other observation type (e.g., hourly) and metrics
(e.g., D1HourMax, D8HourMax, seasona metrics). Refer to p.66-69 of the Manual for details
about hourly metrics and p.70-72 for seasonal metrics.

Monitor Data: (1) If you don’t have nor use monitoring air quality datafor your analysis (i.e.,
you only use modeling data), you could skip adding monitor data. (2) The monitor data we use
for demonstration here are not real-world China monitor values, however, the dataformat and the
methods for loading the data should be the same no matter what monitor data you use. The China
data files you downloaded from the BenM AP website include sample monitor datain all three
formats, which you could use for practice. (3) Monitor data may be formatted in three different
ways. Database Rows, Database Columns, and Text File. We discuss the most often used one,
Database Rows here. Refer to p.76-79 of the Manual for details about the other two formats and
p.73-76 for loading data of other formats.

Note: Air pollution data that can be used in BenMAP are of two types - point source
monitoring data and grid-definition-based modeling data. Whichever data you use,
they must be associated with a particular pollutant that you have defined. Only the
point source monitoring data are stored in the setup database. The modeling dataare
loaded into BenM AP when you conduct the analysis.

In the data files you downloaded, locate Mocked China Monitor Data PM2.5 Daily 2003.xls and
openitin Excel. You will see eight variablesin the file: Monitor Name, Description, Latitude,
Longitude, Metric, Seasonal Metric, Annual Metric, and Values. Four variables (i.e., Monitor
Name, Latitude, Longitude and Vaues) are required to befilled in. The “Vaues’ variable
contains comma separated val ues with missing values signified with aperiod ('."). For more
details about these variables, refer to Table 4-5a (p.78) in the Manual.

Now you can close the excel file and begin adding it to BenMAP. Make sure you are at the
Manage Setup window and China is selected in the Available Setupslist.
» Click the Edit button under the Monitor DataSets box. Thiswill bring up the Manage
Monitor DataSets window.
» Click the Add button under the Available DataSets box. Thiswill bring up the Monitor
DataSet Definition window.
» Inthe DataSet Name box, type China Monitors.
» Inthe Pollutant box (on the right hand side of the DataSet Name box), click the drop
down arrow and select PM2.5 (the pollutant you just added).
» Inthe Year box, type 2003 (i.e., the PM,s monitor data you are adding are for the year
2003).
» Click on the Database, Rows tab and then click the Browse button next to the Monitor
Data File box.
» Select Excd Filesfrom the drop down menu for Files of Type and then highlight the
Mocked China Monitor Data PM2.5 Daily 2003.xIs file. Click Open.
» Click the Load Monitor Data button.
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Y our screen should look like the following:

& Monitor DataSet Definition =]
DataSet Name: Pollutant: Year

|China Monitars |Ft25 2003

DataSet Contentz [Mumber of Monitors by Pollutant by *ear) Database, Columns  Database, Rows | Test File |

Pallutant |Year IEDunt | Moritor Data File:
*| PHz.5 2003 3 s :
— IH:\EHD'\B entdd P D ezigntBentd AP China 12 Browsze |
?'"[6éH"Hiii'r'ii't'af"ﬁ'é't'ém"l
Cancel | OF. |

< | ]

» Click the OK button to return to the Manage Monitor DataSets window. Click OK button
again to return to the Manage Setup window and you will see China Monitors appearing
in the Monitor DataSets box.

Note: If the purpose of your analysisisto examine air quality data, you can directly
go to Step 111 now to create and map air quality grids. If you want to estimate health
benefits, you will need to continue adding a few more datasets.

Incidence Data: Theincidence rateis the number of health effects (e.g., lung cancer mortality)
per person in the population per unit of time. Locate and open Incidence_mortality.xIs from the
Chinadatafiles you downloaded. Note the format of the data and refer to Table 4-6a (p.83) in the
Manual for details about incidence dataset variables.

Now you can close the excel file and begin adding it to BenMAP. Make sure you are at the
Manage Setup window and China is selected in the Available Setups box.

» Click the Edit button under the Incidence/Preval ence DataSets box. Thiswill bring up
the Manage | ncidence DataSets window.

» Click the Add button under the Available DataSets box. Thiswill bring up the Incidence
DataSet Definition window.

> Inthe DataSet Name box, type ChinaMortalitylncidence.®> Thiswill be the name of the
new incidence dataset.

» Set the Grid Definition to ChinaGrid. Click the Load from Database button. Locate the
incidence dataset, entitled Incidence_mortality.xls. (Make sure that File of Type located at
the bottom of the window is set to Excel Files.)

» Click the OK button to load the incidence dataset (this may take some time). When
BenM AP finishes |oading the data, click the OK button in the Incidence DataSet
Definition window to return to the Manage Incidence DataSets window.

3 The dataset names can include blanks between words so you can use other names like China Mortality
Incidence. You just need to be consistent.
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Repeat the above stepsto add the morbidity dataset, Incidence_morbidity.xls and give
this dataset a name “ ChinaMor biditylncidence” . The Grid Definition is also ChinaGrid.
When you are done with adding both incidence datasets, click the OK button in the
Manage I ncidence DataSets window to return to the Manage Setup window.

Population Data: You will be adding population data from an Excel file. First view the
population dataset entitled population_2005.xIsin your China datafiles. Note the format of the
data and refer to Table 4-7 (p.91) in the Manual for details about population dataset variables.

Close population_2005.xIs and begin adding it to BenMAP. Make sure you are a the Manage
Setup window and China is selected in the Available Setups box.

>

>

YV VY

Click the Edit button under the Population DataSets box. Thiswill bring up the Manage
Population DataSets window.

Click the Add button under the Available DataSets box. Thiswill bring up the Load
Population DataSets window.

In the Population DataSet Name box, type ChinaPopulation2005. Thiswill be the name
of the new population dataset.

Next, you need to define the popul ation data that you are loading into BenMAP by
adding a population configuration.* Normally you will need to create the population
configuration only once for your population datafiles of different years. Click the Add
button under the Population Configuration box. Thiswill bring up the Population
Configuration Definition window. In the box for the Population Configuration Name,
type ChinaPopulation.

From Available Races box, drag ALL to the Races box on the left hand side.

From the Available Genders box, drag ALL to the Genders box.

From the Available Ethnicity box, drag ALL to the Ethnicities box.

The next step isto add the age groups to your population configuration. Click the Add
button under Age Ranges box. Thiswill bring up the AgeRange Definition window.
Type 0TO99 (the number “0”, the letter “TO” and the number “99”) in the Age Range ID
box, 0 in the Low Age box, and 99 in the High Age box.

Y our screen should now look like this;

=101 Tip: Bevery careful to spell the Age Range
aoslicosl ID values correctly (it's case sensitive!), i.e.,
FLCEE the Age Range ID must match the values for
Low Age: High Age: the AgeRange variable in the population
| 0| a9 dataset you will be loading into BenMAP.

OF. |

>

Click OK. Thiswill take you back to Population Configuration Definition window.

“ BenMAP displays all of the existing population configurations in BenMAP. The drop-down menu allows
you to choose from existing population configurations. For example, choose the United States Census
population configuration and then click the View button. The existing configurations do not match the
population definition of your China population, so you will need to generate your own.
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» For this example, the China population dataset only has one age group, 0TO99 and
therefore you only need to define one age range. In cases where more age groups are
included in the population dataset, you would repeat the above AgeRange Definition
process to define all required age groups.

Y our screen should now look like this:

Population Configuration Definition

Fopulation Configuration Mame:

IChinaF‘opuIation

Races

Available FRaces

ALL

ASIAN

Age Ranges

Law Age

| High Age

070539

0

39

BLACK
MNATAMER
WHITE
ALL

i Remove & Mew |

Genders | Available Genders
ALL FEMALE

MALE

ALL

Remove New | Delete Add
Ethnicities | Awailable Ethnicity I
ALL HOM-HISPAMIC
HISPAMIC
ALl
Remove e

Cancel | ok |

Click the OK button to return to the Load Population Dataset window.

In the Grid Definition box, use the drop-down arrow to select ChinaGrid.

Click the Browse button next to the Database box.

Locate the China population file for 2005, population_2005.xls, and click Open.

Click the OK button to load the population_2005.xIs and this will take you back to the

Manage Population DataSets window. This may take sometime.

> Repeat the above steps to load popul ation data for 2010, 2020, and 2030. Note: you don't
need to create the population configuration again. Use the one you just created.

» After you complete loading the population datafor all four years, click the OK button to

return to the Manage Setup window. Y ou should see four population datasets in the

Population Datasets box.

YV VYV

Health Impact Functions: Health impact functionsin BenMAP rely on data from peer-
reviewed epidemiology studies to mathematically define the relationship between pollutant
exposure and adverse health impacts. The functions can be quite complicated; nevertheless, there
are four basic components: change in air pollution, an effects estimate (beta),” an incidence rate,

® In case epidemiology studies report relative risk (RR) or odds ratio, you need to convert the RR or odds
In(RR) _ In(odds)

ratio to beta: f =
APM APM
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10

and a population dataset. Here you will be adding health impact functions from an Excel file.
First view the data format using China Health Impact Functions.xls in your China datafiles.
Table 4-8 (p.96) in the Manual lists the detail s about the required and optional variablesin the

BenMA

Close C

P health impact function dataset.

hina Health Impact Functions.xls and begin adding it to BenMAP. Make sure you are at

the Manage Setup window and China is selected in the Available Setups box.

>

>

Click the Edit button under the Health Impact DataSets box. Thiswill bring up the
Manage Health Impact Function DataSets window.

Click the Add button under the Available DataSets box. Thiswill bring up the Health
Impact Function DataSet Definition window.

In the Health Impact Function DataSet Name box, type China Health Impact Functions.
Click the Load From Database button in the lower |eft corner. Thiswill bring up the
Load a Health Impact Function Database window.

L ocate the China Health Impact Functions.xIs file. After locating the file, click Open.
Thiswill bring up the Select a Table window.

In the drop-down list, select the Final Functions BenMAPS.

Click OK. Thiswill bring you back to the Health Impact Function DataSet Definition
window.

Click onthe“+" next to Mortality. Continue clicking the “+” until the Mortality treeis
fully expanded. Use the scrollbar to view the entries for individua health impact
function. Y ou could aso try expanding Hospital Admissions and Outpatient Visits for
more practice.

Y our screen should now ook like this:

& Health Impact Function DataSet Definition

Health Impact Function DataSet Mame:

China Health Impact Functions
Tree Data I
Endpaint Group Endpaint Pallutant b etric Seasonal Metric hdetric: Statistic
=1 Martality
= tartality, Long-Term|

PM2.5 D24Hourk ean Quarterlyb ean Mean

| PH2 5 D24Haurkd ean Quarterlybd 2an tdean

tartality, Lung Canc|

: | PH2 5 D24Haurkd ean Quarterlybd 2an tdean

{Hogpi

[l
()

tal Admissic

=
s

Dutpatient Visili —ILI
»

Load Fram Database | Delete | Add |

E dit |

Cancel | ak. |

>

Click the OK button twice to return to the Manage Setup window.
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Note: If the purpose of your analysisisto generate incidence results only (i.e., you
don’'t want to attach dollar values to the incidence results), you can go to Step 111
directly now. If you do want to conduct valuation, you will need to continue adding
variable dataset and a valuation function dataset.

Variable Data: The variable datafile allows you to add data that are not typicaly used in an
analysis, such asincome data. In the particular analysis you are doing in this training, you will not
need any additional data. Nevertheless, due to the current model structure of BenMAP, avariable
datafileisrequired regardless of whether you need additional data or not. So, you will be adding
avariable file with “dummy” data, China Variables.xls. Table 4-9a (p.103) in the Manual shows
the format of variable dataset.

Now let’s add China Variables.xls to BenMAP. Make sure you are at the Manage Setup window
and Chinais selected in the Available Setups box.

» Click the Edit button under the Variable DataSets box. Thiswill bring up the Manage
Setup Variable DataSets window.

» Click the Add button under the Available DataSets box. Thiswill bring up the Setup
Variable DataSet Definition window.

» Inthe DataSet Name box, type ChinaVariables. Thiswill be the name of the new
Variable DataSet.

» Click the Load from Database button. This will bring up the Load Variable Database
window. Set the Grid Definition to ChinaBoundary and locate China Variables.xls to
open it. Thiswill bring up the Sdlect a Table window. Use the drop-down arrow to select
Sheet1$ and click OK. Thiswill bring you back to the Load Variable Database window.

» Click the OK button to return to the Setup Variable DataSet Definition window.

» Click the OK button to return to the Manage Setup Variable DataSets window.

» Click the OK button to return to the Manage Setup window.

Valuation Functions: You will be adding valuation functions from an Excel file. First view the
dataformat using China Valuation Functions.xlsin your downloaded datafiles. Table 4-11
(p.109) in the Manual lists the details about valuation dataset variables.

Close China Valuation Functions.xls and begin adding it to BenMAP. Make sure you are at the
Manage Setup window and China is selected in the Available Setups box.
» Click the Edit button under the Valuation DataSets box in the Modify Setup screen. This
will bring up the Manage Valuation Function DataSets window.
» Click the Add button under the Available DataSets box. Thiswill bring up the Valuation
Function DataSet Definition window.
» Inthe Valuation Function DataSet Name box, type China Valuation Functions. Thiswill
be the name of the new Valuation Function DataSet.
» Click the Load From Database button, locate the China Valuation Functions.xIsfile, and
click Open.
» Click the OK button and thiswill return you to the Manage Valuation Function DataSets
window.
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> Click the OK button to return to the Manage Setup window.®

Y our screen should now look like this:

& Manage Setup =]

Available Setups:
[Chin = Delete | add |

Girid Definitions Fallutants Faonitor D ataSets
ChinaB oundary Fri2.5 China Monitors
ChinaGrid
ChinaF egions

Edit | Edit Edit

Incidence/Prevalence Datas. . Fopulation D ataSets Health Impact DataSets
Chinatd orbidityl ncidence ChinaPopulation2005 China Health Impact Functions
Chinatdortalitylncidence ChinaPopulation2010

ChinaPopulation2020

ChinaPopulation2030

Edit | Edit |
Yariable DataSets Inflation D'ataSets aluation [ ataSets
ChinaY ariables China ¥ aluation Fuctionz

Edit | E dit | Edit |

Income Growth Adjustments QALY Digtribution D ataSets

Edit | Edit

Cancel | ak |

Congratulations! Y ou have completed adding all datasets you will need for this training
course. Y our screen should look like the above. Click the OK button at the bottom of
the Manage Setup window to return to BenM AP main window. Y ou can how
conduct BenMAP analyses.

® The boxes for Inflation DataSets, Income Growth Adustments, and QALY Distribution DataSets are
empty. For more advanced users, the Manual has detailed information on inflation data (p.104-105),
income growth data (p.110-115), and QALY data (p.115-118).
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13
Step lll. Create Air Quality Grids

BenMAP isnot an air quality model, nor can it generate air quality data independently.
Instead it relies on the air quality inputs given to it. To estimate population exposure to
air pollution, BenMAP generates air quality grids using user-input air quality data
(modeling and/or monitoring data).” BenM AP provides four options for creating air
quality grids. Model Direct, Monitor Direct, Monitor and Model Relative, and Monitor
Rollback. Here you will be inputting China PM 5 air quality modeling data and use
Model Direct method to generate abaseline air quality grid and a control-scenario air
quality grid. For other air quality grid creation methods, Section 5.2 in the Manual
(p.128) describes Monitor Direct; Section 5.3 (p.138) discusses Monitor and Model
Relative; and Section 5.4 (p.143) states Monitor Rollback.

Open CMAQ36km_China_Baseline PM2.5 2005.xIsto view the format of modeling air quality
data. Table5-1 (p.126) in the Manual lists the details about each variable. Note that the variable
name “Annua Metric” used in the Manual is equivalent to “ Statistics” shown in the datafile.

Now close CMAQ36km China Baseline PM2.5 2005.xIs and begin using it to create an air
quality grid.

» Start BenMAP. Make sure that the Active Setup drop-down list is set to China.

» Inthe Custom Analysis side of the BenMAP main window, click the Air Quality Grid
Creation button under Step 1. Thiswill bring up the Air Quality Grid Creation Method
window.

» Select Modd Direct asyour grid creation method, and click the Go! button. Thiswill

bring up the Model Direct Settings window.

Select ChinaGrid in the Grid Type ligt.

Select PM2.5 in the Pollutant list.

Click the Browse button next to the Generic Model Database textbox, locate

CMAQ36km_China_Baseline_ PM2.5 2005.xIs, and click Open.

» Before you click OK to save your air quality grid, click the Map button to view the air
quality grid in the BenMAP GIS window.

0 Inthe BenMAP GISwindow, double click thetext Air quality grid in the Layers
panel on the left side of the window. Thiswill bring up the Display Options
window.

0 Select the value QuarterlyMean from the Variable list. [Note that if you choose
D24HourMean, you will just get -345. This happens because you did not load in
daily data]

0 Uncheck the box next to “Grid Outline”. Keeping the Grid Outline checked can
obscure the view — you might just see grid outlines and not the color in the
interior. Try it both ways to see what happens.

0 Click OK to return to the BenMAP GISwindow.

0 Inthe BenMAP GISwindow, select ChinaBoundary from the Reference Layer
drop-down list.

0 Your screen should now look like this:

YV V VY

" For distinction between modeling and monitoring data, see p.5 of this Quick Start Guide (i.e., the section
on loading the monitoring data).
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€ BenMAP GIS [
= | = | @l E’l @\l Q| Q | (5] | {"'?l () | b | IAIbers Equal Area Conic LI IChinaBoundary ;!

—Layer:
IV ir quality grid
0.25-1310
13.10-25.94
25.94-38.79
38.79-51.63
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Cloze |

0 When done, click the Close button to return to the Model Direct Settings
window.

» Click the OK button to save the Air Quadlity Grid to file [BenMAP will automatically
choose the folder for saving the fil€].

o0 Namethefile PM2.5 ModeledCMAQ36km China Baseline 2005. (Tip:
Consistent naming conventions can be a quick way to remember the assumptions
you made in your analysis.)

o Click the Save button.

» Repeat the process for the control-scenario model data --- CMAQ36km_China_Control _
PM2.5.xls. Map the air quality grid in the same way you did and saveit as
PM2.5 ModeledCMAQ36km_China_Control.

> After BenMAP finishes saving your air quality grids, it will return to the main window
automatically.

Note: If the purpose of your analysisisto examine air quality data only, you are
done! Y ou can then save the maps you generated and create an audit trail report for
your analysis (Go to Step VI to generate an audit trail report). For most BenMAP
users, however, the goal may be to estimate health benefits and/or valuate them. If
SO, go to the next step now.

Step IV. Estimate Health Benefits

To estimate the health benefits, you will need to generate and run a BenMAP configuration file
(*.cfg). A configuration is areusable file that specifiesthe air quality grids, health impact
functions, population data, and other parameters necessary for an analysis. The results obtained
from running a configuration are the estimated health benefits associated with a specific
emissions reduction scenario. In the case of this example the health benefits generated are
attributed to the control scenario. Here you will create a configuration for an analysis of the
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effect of PM, s on premature mortality, cardiovascular and respiratory hospital admissions, and
outpatient visits.

» Make sure Chinais selected as the Active Setup in BenMAP main window.

» Click the Incidence Estimation button under Step 2. Thiswill bring up the Configuration
Creation Method window.

» Select Create New Configuration and click the Go! button. Thiswill bring up the
Configuration Settings window.

» Click the Open button next to the Baseline File box, locate the previously created
baseline air quality grid, PM2.5_ModeledCMAQ36km_China_Baseline_2005.aqg file,
and click Open. (Note: AQG is the filename extension created by BenMAP for air quality
grids)

» Click the Open button next to the Control File box, locate the previously created control-
scenario air quality grid, PM2.5 ModeledCMAQ36km_China_Control.aqg file, and click
Open.

» Before you make other settings, you can map the air quality difference between the
baseline and control scenario (See Appendix A for more mapping options).

0 Click the Map Grids button. Thiswill bring up the BenMAP GISwindow.

o0 Doubleclick the Delta in the Layers panel, which will open the Display Options
window. Select QuarterlyMean in the Variable drop-down box and uncheck
Grid Outline. Then click OK.

0 Select ChinaRegionsin the Reference Layer drop-down box. Thiswill allow you
to view the change between the Baseline and Control modeled scenarios. Y our
screen should look something like this:

2 BenMAP GIS M=l 3
w“‘|ﬂ|@| k. ] @\|Q|a|{"y|a| z| | Albers Equal drea Conic = | |EINETRERTE
—Laper
¥ Delta ||
-0.01-1.03
1.03-207
207311
311-415
415519
5196232
£.237.27
727831
8.31-3.35
9.35-10.39
¥ Control Grid ||
v Baseline Grid LT
Cloge |

0 Click the Close after you have examined the maps. Thiswill take you back to
the Configuration Settings window.

» Select the value 10 in the Latin Hypercube Points list.

o0 Latin Hypercube points are used to capture the uncertainty in the health impact
estimate. They capture evenly-spaced points along distributions of coefficient
values used in health impact functions. For example, if you choose 10 Latin
Hypercube points, you get the 5™, 15", 25" ..., 95" percentiles.

» Select the value population2005 in the Popul ation DataSet list.
» Select the value 2005 in the Population Year lit.
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Leave Run In Point Mode unchecked. Note that thisis an aternative to choosing Latin
Hypercube points. If you check Run In Point Mode, you just get the estimate based on the
mean of the health impact coefficient.

Leave Threshold blank. Note that the Threshold option works by preventing estimated
pollution levels from falling below the value at which the threshold is set. This appliesto
all health impact functions. For details about Threshold option, see p.156 in the Manual.
Click the Next button to move on to selecting health impact functions.® This may take a
moment as BenM AP |oads the appropriate functions.

In the Configuration Settings window, expand the China Health Impact Functions node
by clicking on the “+” symbol next to it and continue clicking the“+” until the treeis
fully expanded. [Note: you can use the scrollbar to better view the entries for each health

impact function. Y ou can also adjust the column width]. Click on each health impact
function, and drag it down to the Selected CR Functions panel.
0 You can savetime by dragging a node (rather than individual functions).
o If you accidentally drag the same function twice, highlight the duplicate in the
Selected CR Functions panel, and hit Delete on your keyboard.

Y our screen should now ook like this (there should be totally eight C-R functionsin your
Selected CR Functions panel):

& Configuration Settings _ O] x|

Available CR Functions:

Tree Data
DataSet Endpoint Group Endpoint I etric Seagzonal Metric etric Statis
[=}| China Health Impact Functions

- Fartality

BL

D24HourMean | Quarterlykd ean

| E Mortality, Cardiopulmonary
i | D24HourMean | Quarterlybd ean tdean
=] Moartality, Lung Cancer
| DZ4HourMean | Quarterlybdean Mean

E} | Hospital &dmizzions hd
J »

Selected CR Functions:

Function |dentification | Function Parameters

D..|Endpoint Group  |Race E thnicity Gender |Start Age End Age |Incidence DataSet |Prevalence Data... |VWanable DataSet

Chill Mortality an 99 Chinabdortalityl noide

Chill Mortality 25 99 Chinabdortalityl ncide,

Chill Mortality an 99 Chinabdortalityl noide

Chill Martality a0 93 Chinabdortalityl ncide

Chill Hozpital Admizzio 0 99 Chinabdorbiditylncide

Chill Hazpital Adriszio 0 99 Chinakdarbiditylncide

Chil| Dutpatient Visits 0 99 Chinabdorbiditylncide

Chil Dutpatient Yisits 0 99 Chinabdorbidityl nzide

K1 o
Cancel | Presvious | Fun |

» Click the Run button. Thiswill bring up the Save Configuration window.
» Click the Save button to save the configuration to file (*.cfg) — this will store the various
choices you just made: the baseline and control air quality grids, the number of Latin

8 “Health impact function” is used interchangeably with “Concentration Response Function” (C-R
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hypercube points, the population dataset and year, and the selected C-R functions. Name
the configuration PM2.5 China CFG and click Save. The Save Configuration window
will re-appear.

» Click the OK button in the Save Configuration window to save the configuration results
tofile (*.cfgr) —thisis not configuration but the results from running your configuration!
Name the configuration results PM2.5 Modeled China CFGR 2005 and click Save. This
may take some time, as BenMAP loads al of the relevant data and then runs each of the
health impact functions for each cell in the analysis.

» When BenMAP finishes generating results, you will be returned to BenMAP main
window.

Note: Using the CFGR file you just created, you could now go to Step V11 to generate tabular
reports to show the endpoint-specific health benefits due to air pollution reduction if:

e Youdon't want to pool your incidence results --- for many of the health endpoints (e.g.,
mortality), BenM AP contains severa different heath impact functions from different
studies that you could choose to include in your configuration. Pooling refersto
combining the results of two or more health impact functionsinto single results, and

e Youdon't want to monetize the health benefits.

If you would like to conduct either of the above two analyses, go to the next step now.

Step V. Aggregate and Pool Incidence Results

Y ou will be creating an Aggregation, Pooling and Vauation (APV) Configuration in this step.
APV isareusable file that records the aggregation, pooling, and val uation choices necessary for
an analysis. Aggregation refersto spatial aggregation — typically summing results up from
smaller areas (e.g. Chinagrid cells) to larger ones (e.g. Chinaregions).® Pooling refersto
combining the results of two or more health impact functionsinto single results. Findly,
valuation refers to applying unit values to incidence results to get monetized benefits (Y ou will
do valuation in Step V1).

To create an APV file, BenMAP works by first aggregating resultsto the level that you have
specified. It then pools the aggregated incidence results. Finally it values the aggregated and
pooled incidence. Here you will change the aggregation level from grid-level to the national level,
and then generate a single estimate of outpatient visits for individuals of all ages by pooling two
health impact functions.

» Create APV Configuration. Click the Pooling, Aggregation, and Valuation button
under Step 3 in BenMAP main window. Thiswill bring up the APV Configuration
Creation Method window.

° If you only want to aggregate your incidence results but not to pool them, you can skip the Step 5 and do
the aggregation when you generate the report (see Step 7).
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» Select Create New Configuration for Aggregation, Pooling, and Valuation and click the
Go! button. Locate the previously generated configuration results file (CFGR), PM2.5
Modeled China CFGR 2005.cfgr and click Open. Thiswill bring up the Incidence
Pooling and Aggregation window.

» Aggregate From China Grid to the Region Level. Click the Advanced button in the
lower-left corner. Thiswill bring up the APV Configuration Advanced Settings window.

» Select ChinaRegions from the Incidence Aggregation list. ThistellsBenMAP to
spatially aggregate the incidence estimates from the China Grid level to the region level
before pooling them. Keep the rest of options unchanged.

» Click OK to return to the Incidence Pooling and Aggregation window.

» Pooling. Click the“+” next to PM2.5 in the Available Incidence Results window on the
left hand side. Drag al available functions to Pooling Window 1, on the right hand side.

Y our screen should now look like this:

& Incidence Pooling and Aggregation H=] E3
wvalable Incidence Results—— —Select Pooling Method
= -2M50rtality Pooling Window Mame: IF'DD“nQ Wwindow 1
" Haspital Admizsions Endpoint Group | Endpoint | Authar | Qualifier |Location | Start Agq Pooling Method
[ Outpatient Vizits
Mortality, Long-Term Hone
Pope et al. 51 cities 51 cities 30
Laden et al  |Mothreshold E cities 25
Mortality, Cardiopulrr| Fope et al. A1 cities A1 cities an
kartality, Lung Canc| Pope et al. 51 cities 51 cities 30
Hozpital Admizsion Hone

=

Hozpital Admizsions, [Wong et al. | PM10 Function  |Hong Kaong

Hospital &dmiszions,|Wong et al.  |PM10 Function  |Hong Kong |0
Outpatient Visitz | Outpatient Wisits, All [#u et al MHaone
Mongurgeny Beijing i]
Maonzurgery, Co-pe| Beijing 0
I 4 I 3
- Window ta Delste - j Delete | Add |
Target Grid Type: IChinaGrid ﬂ
Configuration Resultz File M ame(s): IE:'\F‘IDgram FileshBenMaP 4.0%Configuration Results'WES Modeled PM25 2D[j Browse |

Advanced | Cancel | Mext |

» You can sort the pooling tree by moving the columns around. For example, let’s sort the
pooling tree by Endpoint, Sart Age, End Age, and finally by Author.

0 Locatethe Sart Age column and drag it to theright of the Endpoint column.
0 Locatethe End Age column and drag it to the position immediately after Sart
Age.

» Click on None in the Pooling Method column for the Outpatient Visits Endpoint node and
sel ect the Subjective Weights from the drop down menu. Note that you should leave
None selected next to all other Endpoint Group nodes (i.e., Mortality and Hospital
Admissions). For explanation about pooling methods, refer to Table 7-1 (p.176) in the
Manual.
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& Incidence Pooling and Aggregation

—Available Incidence Results—— —Select Poaling Method
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» Saveand Run APV Configuration. Click the Next button. Thiswill bring up the Select
Subjective Weights window. Leave the default weightsin place (0.50) and click the OK
button. Thiswill bring up the Select Valuation Methods, Pooling, and Aggregation

window.

» Wewill bevaluing our results later. For now, select ChinaVariable in the Variable
DataSet list at the top of the window, and click Next. Thiswill bring up the Save
Aggregation, Pooling, and Valuation Configuration window. [Note: BenMAP will refuse
to proceed if you do not select a variable dataset, even if you are not using any variables

in your analysis|

» Click the Save button to save the APV Configuration to file —this will store the various
choices we just made: the pooling options, and the national aggregation. When the Save
As window appears, name the APV Configuration PM2.5 China APV and click Save.
Thiswill take you back to the Save Aggregation, Pooling, and Valuation Configuration

window.

» Click the OK button to save the APV Configuration Results (APVR) to file —this will
store the aggregated and pooled health impact estimates generated by the various choices
wejust made. Name the configuration results PM2.5 Modeled China APVR 2005 and
click Save. Again, this process may take sometime.

» When BenMAP finishes pooling and aggregating results, you will be returned to

BenMAP main win

dow.

the next step now.

Note: If you don’t want to monetize the health benefits, go to Step VII now to generate reports for
the incidence results from the APVR file you just created. If you would like to do valuation, go

BenMAP Quick Start Guide
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Step VI. Valuation

As described above, APV Configuration is areusable file that records the aggregation, pooling,
and valuation choices necessary for an analysis. In this section, you will add the valuation
component of the APV file, which applies unit values to incidence results to get monetized
benefits. You will then generate anew APVR file by running the modified APV file.

» Open APV Configuration. Click the Pooling, Aggregation, and Valuation button in
BenMAP main window. Thiswill bring up the APV Configuration Creation Method
window.

» Select Open Existing file for Aggregation, Pooling, and Valuation (*.apv file) and click
Go!. Locatethe previousy generated PM 2.5 China APV.apv file and click Open. This
will bring up the Incidence Pooling and Aggregation window.

» Click the Next button. Thiswill bring up the Select Valuation Methods, Pooling, and
Aggregation window.

» View Valuation Functions. Click the + symbol next to the text China Valuation
Functionsin the Valuation Methods tree on the | eft side of the window. Continue
clicking the “+" until the Valuation Methods tree is fully expanded.

» Add Valuation Functions. Highlight Wang & Mullahy (2005)| 0-99 under Mortality;
Mortality, Long-Term, All Cause and drag it to the Valuation Method column on top of
the --Select-- for the first Mortality, Long-Term, All Cause entry in Pooling Window 1.
Releaseit there.

Y our screen should now look something like this:
1=

Yariable DataSet:

Yaluation Methods

I~ China Waluation Functions IChina\-"ariahIES j
- Mortality
= Martaliyy. Long-Term. . | Pogling Window Name: IPD.;.ung Window 1
- ang & Mullaby |
E| Moartality, Cardiopulmo| || Endpaint Group Endpoint | Start Age W aluation Method | Paoling tethod
© o Lowang & Mullahy |
=- ortality, Lung Cance b ortality, Long-Term MHane
fewfang & Mullahy | 0
=- H_c:spital Admizzions W ang & Mullaky [2005)
=1 Hospital Admissians, o5 Select-
“ Mational Health 5 tartality, Cardiopuln| 0 ~Select-
= H:ospital Admissions, F Martality, Lung Canc| 0 ~Gelect-
Natil?r?al Health 3 Hozpital Admissions Mane
- D:utpatlent _ths_ ) Hospital &dmizsions.| 0 ~Select-
= Déutpatlgnt Visits, &l o Hospital Admizzions.| 0 ~Select-
----- National Health 5 Outpatient Visits ] -Select--

*

Advanced | ¥ Skip DALY Weights Cahcel Previous | et |

» Repeat this procedure for the other Mortality, Long-Term, All Cause entry in Pooling
Window 1.

» Highlight and drag corresponding valuation functions for other health endpoints (be
careful to match the name of the endpoint).
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» Add Valuation Aggregation. Click the Advanced button. Thiswill bring up the APV
Configuration Advanced Settings window.

» Select ChinaRegions from the Valuation Aggregation list. ThistellsBenMAP to
spatially aggregate the valuation estimates from the Grid Cell level to the region level
before pooling them.

» Click the OK button to return to the Select Valuation Methods, Pooling, and Aggregation
window.

» Pool Valuation Results. Note that None has appeared in the Pooling Method column.
Thisis because we now have multiple valuation results that can be pooled together, just
as our incidence results can be pooled together in the Incidence Pooling and Aggregation
window. Table 7-1 (p.176) in the Manud lists various pooling methods.

» Pool the two Mortality, Long-Term, All Cause valuation results together using the
Subjective Weights method.

» Note that we still do not want to pool the Hospital Admissions endpoints together.

Y our screen should now look something like this:

£ Select Yaluation Methods, Pooling, and Aggregation

Yaluation Methods Wariable DataSet:
BB China Waluation Fuctions Chinay ariables j

=) Murtality
E‘ Mortality. Long-Te | | Paling ‘/indow Name: IF'DDﬁng "windaw 1

i Wang & Mulla
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L National Healt “wang & Mullahy (20
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i M ational Healt Wiang & Mullahy [20
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=
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=
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=
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M atiohial Health Sur

Outpatient Yisits I
1 ﬂ Mational Health Sur
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» Subjective Weights. Click the Next button. The Select Subjective Weights window will
appear with default weights (0.50) assigning equal weight to each valuation study.

» Click OK. Thiswill bring up the Save Aggregation, Pooling, and Valuation
Configuration window.

» Save & Run Revised APV Configuration. Click the Save button to save the APV
Configuration as PM2.5 China APV_Valuation.

» Click the OK button in the Save Aggregation, Pooling, and Valuation Configuration
window to save the APV Configuration Results (APVR) as PM2.5 Modeled China APVR
Valuation 2005. Click the Save button. This process may take some time.
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When BenMAP is done generating results, you will be returned to BenMAP main
window.

VIl. Generate Reports

Generate Tabular Reports from Configuration Results (CFGR)

» Click the Report button in BenMAP main window under Sep 4. Thiswill bring up the
Select Report Type window.

» Select Raw Incidence Results. (Created from *.cfgr files) and click OK.

» Locate the previoudly generated PM2.5 Modeled China CFGR 2005.cfgr file and click
Open. Thiswill bring up the Configuration Results Report window.

» Set Digits After Decimal Point to “0."

» Check the Endpoint Group, Endpoint, Author, Qualifier, Sart Age and End Age boxesin
the Health Impact Function Fields panel — these fields should uniquely identify the
various studies.

» Uncheck the Column and Row boxes in the Grid Fields pandl.

» Recall that the configuration results are at the level of model grid cells. BenMAP alows
you to change the aggregation level in this report window by using the Aggregation Level
list in the Advanced Options panel. Select ChinaBoundary (you could also try
ChinaRegions). This process may take some time.

Y our screen should now look something like this:

& Configuration Results Report =
Eile
rColurmn Selection
Grid Fields: Health Impact Function Figlds: Result Figlds:
[ ] Colurmn [ DataSet || Reference [ | P2Beta Pairtt E stimate
[ Endpaitt Graup Race []A Population
Endpaint [ Ethnicity [ Named, Delta
[] Pollutant [[] Gender [IB tean
[] Metric Start Age [ MameB Baszeline
[[] Seazonal Metric [JcC Percent of Baseline
[] Metric Statistic 1 Function [ MameC Standard Deviation
Athar [] Incidence D ataSet Yarance
[ ear [ Prewalence DataSet Latin Hypercube Points
[] Location [] Beta
[] Other Pollutants [] DistBeta
Qualifier [ P1Beta

Grouping Option:

& Graup by Gridzell, then by Health Impact function,

 Group by Health Impact function, then by Grideell.

Dizplay Optiorn

Digits After D ecimal Point: ID 3,
Elements in Preview: |25 3,

Advanced Options

Population *eighted Deltas: [

Agaregation Level: IChinaBoundary vI

—Presvigwr

Endpaint Group Endpaint Luithor Qlualifier Start Age End Age Point E stimate Fopulation

b crtality ortality, Long-T erm| Pope et al. A1 cities 30 99 E8.951 1,18E,270,018
Martality Martality, Long-T em| Laden et al. Mo threshald 25 99 185,17 1.271.003612
Mortality Mortality, Cardiopulr| Pope et al. 81 cities a0 93 56,397 1,186.270,016
M artality Martality, Lung Canc| Pope et al. 81 cities a0 93 7.390 1,186 270,016
Hospital Admissions | Hospital Admissions,|'wong et al. Pk 10 Function 0 99 5,707,903 1,694 B71.483
Hospital Admissions | Hospital Admissions,|'w'ong et al. P10 Function 0 93 10,240,765 1,694 671,483
Outpatient Wisits Outpatient Visits, Al |3 et al. Monsurgery 0 33 2793037 337 1.634.671.4583
Outpatient Wisits Outpatient Visits, All |2 et al. Monsurgery, Co-poll 0 99 2001, 545,881 1,694 671,483
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Look at al of the results.
0 Do the numbers seem plausible?
o If not, what do you think the problem might be?

Try out the various options — Grouping Options, Display Options, and Advanced Options.
Include any additional fields you wish to be displayed.

When ready, press Ctrl+ S, or click Filethen Save. Save the report as PM2.5 Modeled
China 2005 Incidence Boundary. (It will be saved asa*®csv” file and the default save
location isin C:\Program Files\BenM AP 4.0\Reports)

Locate the file in which you saved your report and open it up in Microsoft Excel.

Create a second report. This time leave checked Column and Row (these are the
identifiers for each of the squaresin the China Grid). In addition, leave the Aggregation
Level blank (thiswill keep the results at the grid level).

Generate Tabular Reports from APVR File

An APVR file can be used to generate different type of reports as shown in the following Choose
a Result Type window.™ In the following exercise, you will be using the two previously generated
APVR files to generate Pooled Incidence Results and Pooled Valuation Results. For more
practices, try other options on your own later.

& Choose a Result Type M=l E3
—Result Type

{~ Incidence Results

= Aggregated Incidence Resulks
{~ Pooled Incidence Results

™ Waluation Results

{~ Aggregated Yaluation Results
{~ Pooled Valuation Results

™ OALY Results

{ Aggregated GALY Results

" Pooled QALY Results

Cancel |

Pooled Incidence Results

>

>

Click the Report button in BenMAP main window under Step 4. Thiswill bring up the
Select Report Type window.

Select Incidence, Valuation, QALY Results: Raw, Aggregated, and Pooled (Created from
* apvr files) and click OK.

Locate the previoudy generated PM2.5 Modeled China APVR 2005.apvr file and click
Open. Thiswill bring up the above Choose a Result Type window.

Select Pooled Incidence Results and click OK. The values displayed are the pooled
incidence estimates by region (the aggregation level you set).

19 The Incidence Results option gives the same results as those from Raw I ncidence Results. (Created from
* cfgr files). QALY isnot covered in this user guide. Advanced users should refer to the Manual for
details about the use of QALY weightsin the valuation.
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» Check the Endpoint Group and Endpoint boxes in the Pooled Health Impact Function
Fields panel.

Y our screen should now look something like this:

& ary Configuration Results Report =
File
rColumn Selection
Grid Fields: Paaled Health Impact Function Fields: Fiezult Figlds:
Calumn Endpaint Group [ Gender Paint Estimate
Fow Endpaint [ Function Mean
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| [[] Seasonal Matric w| Latin Hypercube Paints
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[] Location [] DataSet
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] Other Pollutants [ Panling Windaw
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i+ Group by Gridzell, then by Poaled Health Impact Function. Drigits After D ecimal Paint: |4 3,
" Group by Pooled Health Impact Function, then by Gridcel, Elements in Preview: |25 3,
Previews
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h| | 11 bl rirtalite I bnrtality. Cardinnnlnd 225 94FF AR TARE 74 10188 i
4 »
Done |

» Try out the various options — Grouping Options, and Display Options.

» Whenready, press Ctrl+S, or click Filethen Save. Save the report as PM2.5 Modeled
China 2005 — Pooled Incidence. The default save location isin C:\Program
FilessBenM AP 4.0\Reports

» Locate the file in which you saved your report and open it up in Microsoft Excel.

Pooled Valuation Results

» Click the Report button. Thiswill bring up the Select Report Type window.

» Select Incidence, Valuation, QALY Results: Raw, Aggregated, and Pooled (Created from
*.apwr files) and click OK.

» Locate the previously generated PM2.5 Modeled China APVR Valuation 2005.apvr file

and click Open.

Select Pooled Valuation Results and click OK.

Uncheck the Column and Row boxesin the Grid Fields panel.

Check the Endpoint Group and Endpoint boxes in the Pooled Valuation Method Fields

panel.

Y V V
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Y our screen should now look something like this:

& APY Configuration Results Report H=] B3
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Examine your results; try out the various options, and save your resultsto afile for
viewing in Microsoft Excel. Be consistent and give afile name (e.g., PM2.5 Modeled
China 2005 — Pooled Valuation.csv).

Generate Audit Trail Reports (Optional)

Audit Trail Reports provide a summary of the assumptions underlying each of five types of files
generated by BenMAP: Air Quality Grids (with the “.agg” extension), Incidence Configurations
(with the “.cfg” extension), Configuration Results (with the “.cfgr” extension), Aggregation,
Pooling, and Valuation Configurations (with the “.apv” extension), and Aggregation, Pooling,
and Valuation Results (with the “.apvr” extension). Audit Trail isauseful tool to check the
choices you made in the BenMAP analysis.

>
>

Click the Report button and select Audit Trail Reports. Click the OK button.

Locate the PM 5 air quaity grids you created previously. (They should bein the Air
Quality Gridsfolder.) Choose one and click Open.

Thiswill bring up an Audit Trail Report. Expand the tree, browse through the report and
confirm that it contains the choices you made for data file and grid definition. After you
are done, you can choose to export this audit trail report as a tab-delimited text file.
Repeat the above procedure to generate and examine the audit trail for the configuration
result file PM2.5 Modeled China CFGR 2005.cfgr. Thiswill let you check the
assumptions underlying your analysis.
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What assumptions did you make in creating your air quality grids?

Which studies did you use?

What are the parameters in a particular health impact function?

What additional information does an audit trail from a CFGR file have compared
to an audit trail of an air quality grid?

O O oo
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Appendix A. Map Your Results/Data

Mapping can be quite useful to check the quality of your work, and, of course, mapping provides
auseful platform for presenting your results. BenM AP features powerful, integrated mapping
capabilities which you can access at several pointsinthe model. In Step Il (Create Air Quality
Grids) of this quick start guide, you learned to map air quality grids. In Step IV (Estimate Health
Benefits), you learned to map the difference (“delta’) between the baseline and control air quality
grids when creating an incidence configuration file.

This appendix introduces the main Mapping / GIS tool in BenMAP, available viathe Tools drop-
down menu in the main window. This mapping tool allows you to map various types of files and
data associated with an analysis, including air quality grid files,** monitor data, population data,
incidence results, and valuation results. We use the incidence results (CFGR file) for
demonstration purpose here. The method is similar for mapping other files/data.

» Click Tools and then GIS/ Mapping to open the BenMAP GI S window.

> Click onthe @ jcon and select Configuration Results (*.cfgr). Locate the previously
generated PM2.5 Modeled China CFGR 2005.cfgr and click Open. Thiswill bring up
the Edit GI SField Names window. Click twice (one at atime) on the entries of Gis Field
Name column to rename the variable.

0 Select easy-to-remember names — no longer than 10 characters — for each of the
estimated health impact changes that you wish to map. BenMAP assigns them
default names of the form ResultX, which may not be easy to remember.

0 For example, rename ResultO as MortPope (short for premature mortality based
on the Pope et d. (2002) function).

Y our screen should look something like this:
Edit GIS Field Names

[DrataSet Endpaint Gr... | Endpaint Poliut...|Metric | Seaz.. |Metric ... |duthor ear
China Health | Mortality Martality, Long-Termn, All Cause| P25 |D24Hou) Quarter| Mean Fope et al. 2002

China Health | Mortality Muaortality, Long-Termn, All Cause| P25 |D24Hou) Quarter| Mean Laden et al. 2006 ot aden

China Health | Mortality tartality, Cardiopulrmonary P2 5 |D2d4Hou Quarter | Mean Fope et al. 2002 CardioPope

China Health | Mortality tarkality, Lung Cancer P2 5 |D24Hou Quarter | Mean Fope et al. 2002 LCPope

China Health | Hogpital Admig Hozpital Admigzions, Cardiovaz| PM2.5 | D24Ho Mone Wwong et al, 1999 HaCardio

China Health | Hogpital Admig Hozpital Admizzions, Bespirato| PM2.5 | D24Ho Maone Wwhong et al, 1999 HaResp

China Health | Dutpatient Yis | Dutpatient Visitz, all cause P25 |D24Ho Mone  [Xu et al. 1935 0%'Single

China Health | Dutpatient Yis | Dutpatient Visitz, all cause P25 |D24Ho Mone  [Xu et al. 1935 0%Co

a | i

Ok |

! Note that mapping of the “delta’ is not available from the Tools menu. The only way to map the “delta”
is through creating the incidence configuration file as described in the previous paragraph.

BenMAP Quick Start Guide Abt Associates, July 13, 2010



Y

YV VYV

28

When you have finished renaming the variable, click the OK button. Thiswill bring up
the BenMAP GISwindow.

Double click the text PM2.5 Modeled China CFGR 2005.cfgr. Thiswill bring up the
Display Options window, which you should be familiar with.

Select MortPope from the Variable list.

Uncheck the Grid Outline box.

Click the OK button to return to the BenMAP GISwindow.

Select ChinaRegions from the Reference Layer list.

Y our screen should now look like this:

& BenMAP GIS

= a|w »

—Laper.

I P25 Modeled Chi

-0.01-16.36
16.36-32.73
32.73-43.10
43.10-65.47
E5.47-81.84
81.84-98.21
98.21-114.58
114.58-130.95
130.95-147.32
147.32-163.69

Cloze |

>

To view statistics for the active layer, click on the “X” button in the panel at the top of the
window. Select the variable you want to view from the Fields box and you will then be
ableto see the Mean, Min, Max... To quickly determine the total number of premature
deathsin China, look at the Sum. When done, click the OK button to return to the
BenMAP GISwindow.

When done, click the Close button to return to BenM AP main window.

Appendix B. Health Impact Function Editor

In Step 11, you learned to add a health impact function dataset to BenMAP. The dataset generally
contains multiple health impact functions. BenMAP aso allows you to add and edit asingle
health impact function at atime.

YV VYV

Y

Start BenMAP.

Click Tools and then Modify Setup. Thiswill bring up the Manage Setup window.
Choose the China setup.

Click the Edit button under the Health Impact DataSets box. Thiswill bring up the
Manage Health Impact Function DataSets window.

Click the Edit button. Thiswill bring up the Health Impact Function DataSet Definition
window.
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» Click the Add button. Thiswill bring up the Health Impact Function Definition window.

» Fill in thelists and boxes on the left-hand side of the window (you can use the drop-down
menu):

Endpoint Group: Mortality

Endpoint: Mortality, Long-Term, All Cause
Pollutant: PM2.5

Metric: D24HourMean

Seasonal Metric: QuarterlyMean

Race: ALL

Ethnicity: ALL

Gender: ALL

Sart Age 0

End Age: 99

Author: Health Effects Ingtitute

Year: 2004

Location: Asian Cities

Qualifier: Linearized-Random effects estimate

» Click on the Edit button below the Function box. Thiswill bring up the Edit Function
window.

» Choose the Sdlect Existing Function tab.

» Inthe Available Compiled Functions list, choose the following function:
“(1-(VEXP(Beta* DELTAQ)))* Incidence* POP”. After choosing this function from the
list, make sure that you click the Select button. The function will then appear in the
Function box. Y our screen should look as follows:

Compoze Function | I Select Existing Function |

Available Compiled Functions:
I [1-[1/EXP[Beta"DELTAL ] Incidence"POP

All Available Functions:
| j Select |

Function:
[141/E=P[Beta*DELTAQ)FIncidence"PORP ;l

[

Cancel | ok |

» Click OK to return to the Health Impact Function Definition window.

» Choose Normal from the Beta Distribution list. The Edit Distribution Values window
will appear.

» Enter the value 0.00011 in the Mean Value box. Also, enter the value 0.00005 for the
Beta Sd Error in the sigma box.

» Click OK. Thiswill bring you back to the Health Impact Function Definition window.

Y our screen should now look like this;
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Health Impact Function Definition

Dataset [ ame;

IEhina Health Impact Functions

Endpoint Group: Endpoint:

j IMoltaIity, Long-Term, Al Ej

b ot ality

Functioh:
|[1 1/EX¥P[Beta DELT AR FIncidence™POF

Edit |

Baseline Incidence Function:

Edit |

Pollutant: Fetric: tetric Statistic:
P25 j |D24HourMean j INone j ko Distrbu Bot
. eta Distribution: eta:
Seazonal Metric:
[usterstean = fHomal =l 0.00011
Beta Parameter 1: Beta Parameter 2:
Face: E thnicity: Gender: Start Age: End Age: I 0.00005 I il
ALL x| AL i x| o M @ H
I I I I I Constant D escription: Constant V alue:
Authar: ear Location: A I I il
Health Effests Institute f2n04 JAssian Cities B [ 3
Qualifier: Other Pollutants: ' 3
ILinearized-H andom effects ez I = I I
Fieference: Incidence DataSet: Prevalence DataSet:
Yariable D ataSet:
Cancel | QK |

» Click OK. Thiswill take you back to the Health Impact Function DataSet Definition

window.
>

In the tree, find the function that you just created by expanding Mortality and then

expanding Mortality, Long-Term, All Cause. After using the scrollbar under the Tree,
your screen should appear as follows (the highlighted row seen here in the screen shot

shows the new function you just added):

& Health Impact Function DataSet Definition

Health Impact Function D'ataSet Mame:

China Health Impact Functions

Tree
Endpaint Group Endpaint C b etric: Statistic Author Tear Location
[=]| Mortality
= tartality, Long-T ermn
Pope et al. 51 cities
[+ tortality, Cardiopuln
[+ tdartality, Lung Canc
[+H Hoszpital Admiszsic
[+ Dutpatient Wizits
Kl _ 1 ~
Load From [ atabaze | Delete | Add |
Edit |
Cancel | (1] |
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» Click OK. Continue clicking OK until you reach BenMAP main window. Y ou are now
ready to use the function that you just created. Y ou just need to add this new function to
the CFG file you previously created in Step 1V (recall that CFG fileisreusable).

Click Incidence Estimation under Step 2 in BenM AP main window and open the

previously-created PM2.5 China CFG .cfg. Add the newly-created Mortality function by
dragging it to the Selected CR Function panel. Y our new configuration settings window
should look something like the following. Re-run this new configuration and save your
results under a different file name.

& Configuration Settings M=l E3
Available CR Functions:

Tree I

DataSet Endpaint Group Endpaint hdetric: Statistic Authar Y'ear Location

[=]'| China Health Imr

= M ortality
=t Martality, Long-Term

tean Pope et al. 2002 A1 citiez

Mortality, Cardiopulm

tean

Laden et al

2006

£ cities

Martality, Lung Canc

=

Hozpital Admizsions

[

Outpatient Yisits

ﬂ

Selected CR Functions:

Function |dentificat] Function Parameters ;I

DataSet Endpo R ace Ethnicity Gender |Start Age End fge | Incidence DataSet |Prevalence Data... |Wariable DataSet

China Health Mortal 30 99 Chinabd artalityl ncide,

China Healtt kMartal a0 33 Chinakd artalitylncide

China Health Hozpit 0 99 Chinabd arbidityl ricide

China Health Hozpit 0 99 Chinabd orbidityl nicide

China Healtt Outpal 1] 33 Chinabd arbidityl ncide

China Health Outpa 0 99 Chinabd orbidityl nicide

China Health kortal AL ALL ALL 1] 33 Chinakd artalitylncid =

KN 2

Cancel Previous | Run |
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Frequently Asked Questions

1. What arethefiletypes commonly used in BenM AP?

The following table lists BenM AP file types, the corresponding descriptions and the default
folder location (You can aso find thistable in Table 2-1 in the Manual).

File Extension  Description Default Folder Location
* aqg Agr quality grid. Air Quality Grids
* cfg Configuration specifying the health impact functions and Configurations

other options used to generate incidence estimates.

* cfgr Configuration results, contamning incidence results at the grid  Configuration Results
cell level.
*apv Aggregation, Pooling, and Valuation configuration specifying Configurations

the aggregation levels, pooling options, and valuation
methods used to generate aggregated mncidence estimates,
pooled incidence estimates, valuation estimates, aggregated
valuation estimates, and pooled valuation estimates.

* apvr Aggregation, Pooling, and Valuation configuration results, Configuration Results
containing incidence results at the grid cell level, aggregated
incidence results, valuation results, aggregated valuation
results, and pooled valuation results.

* shp Shape files generated by BenMAP s mapping capabilities. Maps
These files can be viewed within BenMAP or within shape
file viewers, such as ArcView.

csv Reports are exported as ® csv files, which may be viewed in a Reports
text editor, or in programs such as Excel.

2. What should | dowhen encountering error messages in BenM AP?

There are generally two types of error messages BenMAP could generate: user’s error and
system error. The user’s error can be solved if the user operates BenMAP correctly. When
you encounter an error message, try to take a step back (e.g., remove the dataset you just
added) and then re-do that step. Sometimes it is helpful to exit BenMAP and re-start it. If you
think it is a system error, you can report to http://bugz.unc.edu

3. | added one or more datasetsto BenM AP and then exited BenM AP to do something
else. When | came back to continue my training, the datasets | added wer e gone.

Y ou probably didn’t save your work properly before you exited BenMAP. Make sure you
click the OK button in the Manage Setup window (in the lower-right corner of the window) to
save the datasets you added before you exit BenMAP.

4. 1 don't seethe OK button (or other buttons| am supposed to click on).
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This doesn't happen very often but in case you encounter this situation, try to expand the
window to view all parts of the window.

5. I'veloaded new basdlineincidence data, but BenM AP won't let me sdlect it in the
configuration stage.

When formatting these data for importation to BenM AP, take special care to ensure that you
have specified the health endpoints correctly. The basdline incidence rate must be associated
with a specific health endpoint and endpoint group in BenMAP. Be sure that you have
recorded the endpoint group and endpoint exactly asit is recorded in BenMAP. For example,
if the baseline incidence rate is for asthma-related hospital admissions, be sure you have
recorded the endpoint group as "Hospital Admissions, Asthma' and the endpoint as"HA,
Asthma".

6. Can | useair quality grids based on different Grid Typesin the baseline and control
scenarios?

No. In any given analysis, you heed to use the same Grid Type in the baseline and control
scenarios.

7. How do | know which health impact functionsto use? Which functions does EPA
use?

One option regarding the choice of heath impact functionsis to work with someone, say
another BenM AP user, who is familiar with the epidemiol ogical literature and devel op your
own set of health impact functions. Reviewing the epidemiological literature can be time-
consuming, though in some situations, this might be the best option, such asif you want to
estimate the health impacts of carbon monoxide exposure, for which BenM AP does not have
pre-installed health impact functions.

Another option isto use the ozone and PM, 5 configurations used by EPA that come installed
with BenMAP. Y ou will find them in the Configurations folder. If desired you can edit this
configuration and then save it under a different file name -- it is always a good idea to keep
the original version, so you can go back to it if needed!

8. | am at the BenM AP valuation window and cannot proceed. What should | do?

In order to proceed to the next step, you must select a Variable DataSet from the drop-down
menu in the Select Valuation Methods, Pooling, and Aggregation window. Thefilesin the
Variable DataSet can include a variety of data, such asincome and poverty data that might be
used in health or valuation functions. For the default EPA health and valuation functions, you
just need to select the EPA Standard Variables.

If you have developed your own setup, then you need to make sure that you also load a
Variable DataSet. Thisis necessary even if you do not need the extra variables that can be
included in this dataset.

9. How dol know what year dollarswere used?
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Y ou can find the answer in the Audit trail for the APVR file that you generated.

10. When creating reportsfrom *.cfgr and *.apvr files, why do some of the variables
that | have checked appear asblanks?

When results are pooled together, some of the identifying information for individual health
impact functions gets lost. For example, when pooling together endpoints within the same
endpoint group, such as“HA, Pneumonia’ and “HA, Chronic Lung Disease” (both within
“Hospital Admissions, Respiratory”), there isno longer a unique endpoint name for the
pooled result. So, BenMAP would |eave the endpoint name blank.

11. Who should | contact if | have other questions?

Y ou can send email to benmap@epa.gov.

BenMAP Quick Start Guide Abt Associates, July 13, 2010


mailto:benmap@epa.gov

