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DATA ANALYSIS AND REPORTS

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide guidance to

AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) staff for performing the necessary data analysis and production of
the required standard figures for CASTNET quarterly and annual data reports.

2.0 SCOPE

These processes apply to the preparation of standard quarterly and annual CASTNET reports. A
working knowledge of Structured Query Language (SQL), Microsoft® Access , MapInfo®,
Microsoft® SQL Server , and Microsoft® Excel  is assumed.

3.0 SUMMARY

Query Chemistry Data
|
Perform Statistical Analysis
|
Generate Maps

|
Compile Summary Tables and Generate Trend Graphs

4.0 MATERIALS

Laptop or personal computer

Microsoft SQL Server

Maplnfo

Microsoft Excel

Permissions and access to utilize databases

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
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the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURE

6.1 Quarterly Reports: Dry Chemistry

All analyses and figures described in this section are developed from atmospheric concentration
data obtained from the three-stage filter pack installed weekly at all dry deposition-configured
CASTNET sites.

Note: All query examples contained within Sections 6.1 through 6.3 refer to the CASTNet
Second Quarter 2001 Data Report (02 2001 Report).

6.1.1 Creating the DRYCHEM_REPORT table

Creation of dry chemistry concentration figures requires the use of a temporary table generated
for the sole purpose of producing the quarterly report. This table, the DRYCHEM_ REPORT, is
created in the castnet working database by first inserting all records from the DRYCHEM table,
which is part of the castnet database. Before creating the table for the current quarterly report,
verify that the table associated with the previous report was archived and deleted from the
castnet_working database. The following query is used from the SQL Server = Query Analyzer:

SELECT * INTO castnet working.dbo.drychem report FROM castnet.dbo.drychem

DRYCHEM records represent the archived Level 3 concentration data set. However, when
analysis begins, this data set is usually not complete for every site for the quarter being reported.
For example, when analysis commenced for the Q2 2001 Report, the maximum “date off” for
site SUM156 was January 30, 2001. Since second quarter (Q2) concludes at the end of June, an
additional five months of data were needed. To complete the data set for the quarter, the “Dry
Chemistry Calculation Process” within the CASTNET Data Management System Application is
run for the range of dates for which data are missing. This range is determined by finding the
earliest maximum “date off” present among active sites (group by site id) in the DRYCHEM
table and the maximum “date on” needed to complete the quarter. Determination of which
samples are included in a calendar quarter is based on the midpoint of the sample period.
Therefore, the last week required to complete the quarterly sample period may extend into the
next calendar quarter. For the Q2 2001 Report, Week 27 is the last sample needed as the
midpoints fall on either 6/29/01 or 6/30/01, both within Q2. To determine the maximum (“date
on”) needed, the following query of the FILTER PACK table (castnet database) is used:
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SELECT
lab key,
site id,
dateon,
dateoff,
CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)) AS mid point
FROM
filter pack
WHERE
lab key LIKE '$01-27*%'
ORDER BY
CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)) DESC

Examination of the “mid_point” results field indicates that all samples fall within the current
quarter. Using the earliest maximum (“date off”) present for any site within DRYCHEM and the
earliest “date on” for the last sample week needed to complete the quarter, enter the date range
into the “Dry Chemistry Calculation Process,” and calculate concentrations for all sites. Once
these calculations are completed, add the necessary records to the DRYCHEM REPORT table
using the following query:
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INSERT INTO drychem report (
lab key,
site id,
type,
dateon,
dateoff,
tso4,
tso4d f,
tno3,
tno3 f,
tnh4,
tnh4d f,
ca,
ca f,
mng,
mg f,
na,
na f,
k/
k f,
nso4,
nso4 f,
nhno3,
nhno3 f,
wso2,
wso2 £,
wno3,
wno3 £,
total so2,
total no3,
flow_volume,
flow volume f,
valid hours,
valid hours f,
std2local cf,
temp source,
comment codes,
ga_code

)

SELECT
drychem temp.lab key,
drychem temp.site id,
drychem temp.type,
drychem temp.dateon,
drychem temp.dateoff,
drychem temp.tso4,
drychem temp.tso4 f,
drychem temp.tno3,
drychem temp.tno3 f,
drychem temp.tnh4,
drychem temp.tnh4 f,
drychem temp.ca,
drychem temp.ca f,

drychem temp.mg,
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drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
drychem temp.
FROM
drychem report
WHERE
drychem report.

mg f,

na,

na f,

k,

k f,

nso4,

nso4d_f,

nhno3,
nhno3 f,

wso2,

wso2_ f,

wno3,

wno3_f,

total so2,
total no3,
flow volume,
flow volume f,
valid hours,
valid hours f,
comment codes,
std2local cf,
temp source,
ga_code

RIGHT JOIN drychem temp ON (drychem report.lab key = drychem temp.lab key)

lab key IS NULL

The “RIGHT JOIN” in the “SELECT” statement (in combination with the “WHERE” clause)
determines the records needed to complete the DRYCHEM REPORT table.

6.1.2 Quarterly Mean Concentration Maps

Each quarterly report contains maps of time-weighted, mean concentrations for 11 atmospheric
constituents. The maps are developed to show the following:

— =20 XN kWD

0.
1.

Sulfur dioxide (SO,) — current quarter, current year [i.e., Q2 2001];
Particulate sulfate (SO7) — current quarter, current year;

Nitric acid (HNO,) — current quarter, current year;

Particulate ammonium (NH,) — current quarter, current year;
Particulate nitrate (NO,) — current quarter, current year;

Total NO, — current quarter, current year;

Particulate calcium (Ca’") — current quarter, current year;
Particulate potassium (K ") — current quarter, current year;
Particulate magnesium (Mg”) — current quarter, current year; and
Particulate sodium (Na ") — current quarter, current year.
Particulate chloride (CI) — current quarter, current year.

Quarterly mean concentrations require that 69 percent of the weeks during the quarter are valid.
All samples are weighted based on their “runtime” (the length of time the filter pack is on the

tower). For example, a sample that ran for two weeks is counted twice as much in the mean as a

sample that ran for

only one week. The midpoint of the sample period is used to determine which

weeks are assigned to the quarter and year being analyzed. Formulas for the six major analytes
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are as follows (See Section 6.1 for an explanation of the DRYCHEM table field names used in
the formulas):

SO, = (0.667*nso4)+wso02,
SO’ = tso4,

HNO, = nhno3,

NH, = tnh4,

NO; = tno3, and

Total NO; = tno3+(0.9841*nhno3).

Maps developed for the quarterly report are based on tables in an Access — database created
expressly for this task. In this database, queries, such as the following one for SO, for Q2 2001,
are used to calculate mean quarterly concentrations for all sites. Queries use SQL Server 7.0
syntax and are set up as SQL Pass Through Queries to directly access the SQL Server = 7.0
tables. A “Make-Table” query in the Access — database is used to access the SQL Pass Through
Query and create the new data table:

SELECT

drychem report.site id,

DATEPART (qq, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) as
quarter,

DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) as
year,

100.0* (drychem days.S02 total days)/ (drychem days.total days) as pct so2 2001,
avg so2 2001 =
CASE
WHEN 100.0* (drychem days.S02 total days)/(drychem days.total days) > 69
THEN (SUM(((0.667*nso4)+wso2) * (CONVERT (real,dateoff-
dateon))/(drychemidays.SOZitotalidays)))
ELSE null
END
FROM
castnet working.dbo.drychem report INNER JOIN castnet working.dbo.drychem days ON
(castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id

AND

DATEPART (qq, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2))))

drychem days.quarter AND

DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon)) /2))))

drychem days.year)
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WHERE
(
(DATEPART (qq, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon)) /2)))) = gl AND
(DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) = 2001) AND

((nso4 f is null) OR (nso4 f='U') OR (nso4 f='L') OR (nso4 f='R') OR (nsod4 f="#') OR
(nsod4 f='S")
AND
((wso2_f is null) OR (wso2 f='U') OR (wso2 f='L') OR (wso2 f='R') OR (wso2 f="#') OR
(wso2 f='S')) AND
((flow volume f is null) or (flow volume f ='L')) AND
(drychem report.site id<> 'ASH235' AND drychem report.site id <> 'MCK231')
)
GROUP BY
drychem report.site id,
DATEPART (qq, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))),
DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))),
drychem days.total days,

drychem days.S02 total days

To run queries to calculate the mean quarterly concentrations for each of the remaining five major
analytes, replace [(0.667*nso4)+wso2] in the “CASE” statement with the formula for the specific
analyte. Also, replace the flags in the “WHERE” clause (i.e., nso4_f) with the flag for the specific
analyte. Verify that the target quarter and year are also set in the “WHERE” clause (shown in
underline/bold). In addition, all references to the previously queried analyte (i.e., SO,) must be
changed to the current analyte of interest. For example, SO, is changed to the current analyte of
interest in SO2_total days, pct SO2 2001, and average SO2 2001 (shown in bold).

The SQL Pass Through Queries in the Access — database are dependent on the presence of the
DRYCHEM_DAYS table in the castnet working database. This table must be recreated for each
quarterly report. It contains the number of total possible days for the quarter and the number of
valid days present during the quarter for a specific site by analyte. DRYCHEM_ DAYS is used to
correctly weight individual samples included in the quarterly mean. See Attachment A for the
full script used to create this table.
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The fields contained in the DRYCHEM_DAYS table include:

o site id e NO3 total days

e  quarter e NH4 total days

e year e TOTNO3 total days
e actual days e (Ca total days

e total days e K total days

e SO2 total days e Mg total days

e SO4 total days e Na total days

e  HNO3 total days

SQL Pass Through Queries are set up for the six major analytes, chloride, and the cations, Ca”,
K, Mg, and Na ", for the relevant quarter for both the current and previous years. Although
maps for previous years and maps of percent difference between years are no longer included in
the reports, they can be useful as a quality control or data analysis tool. Once these queries are
set up, an Access  query is used to combine them into a table for each year. The SITE table is
linked in the Access  database and then joined with the relevant queries for each year to obtain
latitude and longitude values for each site.

After these summary tables are created, the percent difference between each value for each site
for the current quarter and the corresponding value for the same quarter of the previous year is
calculated by joining the two tables on site id, latitude, and longitude. The percent difference is
calculated as:

([concentration from current quarter, year]|—|[concentration from previous quarter, year))

PercentDifference =100* - -
[concentration from previous quarter, year]

The Access  database must now be set up as an open database connectivity (ODBC) data source
for access by MapInfo®, the program used to create maps for quarterly and annual reports. Some
maps in the annual reports may be produced using ArcGIS (www.esri.com/software/arcgis/).
After opening MapInfo®, open the “WholeUSA” table (for the Jacksonville office, located in
directory P:\castnet\logos and publishing\base maps\) to obtain a map of the continental
United States. The following are the settings for the map:

o Projection: Under the “Map” menu option, select “Options.” Click the “Projection”
button. In the “Category” combo box, select “Region Equal-Area Projection.” Then select
“Equal Area Projection (North America)” from the “Category Members” list box.

o Map Scale/Center Positioning: To center the map for the preferred display, select “Map”
and “Change View.” The dialog box shown below (Figure 1) will display. Set the zoom to
3,200 miles and specify the map scale so that 1 inch = 300.0 miles. Finally, to center the
window, enter the coordinates for the center position in degrees latitude and longitude as
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38.40 and -96.97 respectively. The X dimension is longitude and values in the Northern
Hemisphere must start with a negative value.

Figure 1

Change Yiew Ed |

Zoom [window Width]: Im mi
Map Scale: 1in= IEEIEI.EI mi
Center af Window: = I-EIE.EIEI deq ¥ |38.43 deq

k. I Cancel | Help |

To access the data for the maps, select “Open DBMS Table” from under the “File” menu option.
Select the ODBC data source that points to the Access  database created for the current
quarterly report. From the list of tables and queries provided, select one of the tables with data to
map. Follow the import wizard and save the MapInfo® table in the directory created for the
quarterly report. Before the data in a table is displayed on a map, it must be made mappable. The
“Make Table mappable” command makes a table in a remote database mappable. Any MapInfo®
table may be displayed in a table browser, but only a mappable table may have graphical objects
attached and be displayed in a map window. To make a DBMS table mappable, choose the
“Make DBMS Table Mappable” command under the “Table,” then “Maintenance” menu
listings. The “Select DBMS” dialog displays for selection of a DBMS table to make mappable.
Once that appears, select a DBMS table, then choose “OK.” The Make Table mappable dialog
displays. Make the appropriate selections for your table, then choose “OK.” The table is made
mappable and may then be displayed in a map window.

In order to manipulate the values in the table, it must be unlinked from the Access database,
which is accomplished by selecting “Unlink DBMS table...” under the “Table” then
“Maintenance” menu listings.

Values on the maps for the six major analytes are shown with one significant figure past the
decimal point. The four cations (Ca’’, K, Mg”, and Na") and chloride are displayed with two
significant figures past the decimal point. Data in the MapInfo® table are altered to provide this
level of precision by selecting “Table Structure...” under the “Table” and then “Maintenance”
menu listings. After the table has been selected from the list, all quarterly mean concentration
fields are changed by selecting “decimal” from the “Type” combo box and entering “1” into the
“Decimals” text box (enter “2” for the four cations). Make the change for all fields and then
click “OK.”
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Points on the map must be created for all sites by selecting “Create Points...” under the “Table”
menu option. Select the correct table name in the “Create Points for Table” combo box and click
the “using symbol” button. Select the filled-in-circle from the “Symbol” combo box and set the
font size to six. Verify that the X coordinates are from the longitude column and that the Y
coordinates are from the latitude column.

The table and points just created are overlaid on the map by selecting “Layer Control...” under
the “Map” menu option. Click “Add...” in the “Layers” area of the form and select the relevant
table name. Click the box under the yellow tag that is associated with the table name. Click the
“Label...” button. Select the appropriate field name in the “Label with” combo box. Click
“Allow Overlapping Text.” Click the upper right anchor point. Finally, click the “Aa” font
button in the “Styles” area of the form. On the “Text Style” form, set the “Font” combo box to
“Arial Narrow” and set the size to “10.” Click the “Box” radio button in the “Background” area
of the form.

The data analyst must determine the most efficient way to produce all 11 maps. If the Access
tables are assembled correctly, batches of maps can be prepared by simply switching the column
used as the label. Map labels CAN be moved and then switched but CANNOT be edited and
then switched. For example, the anchor point can be changed, and then the label successfully
switched. However, the label cannot be edited (i.e., changing 1 to 1.0) and then be followed by a
successful label switch. Editing is most effectively done after all map workspaces have

been created.

To complete a map, first verify that no labels are overlapping. This usually requires changing the
anchor points for OXF122, MKG113, and CDR119 to the upper center position along with
changing the anchor points for SHN418 and PED108 to the lower right position. All labels have
one significant digit to the right of the decimal (two for the cation maps). If the value at a site is
1.0, the label displayed is 1. These instances must be edited manually by typing a “.0” after the
number for all values meeting this description. Finally, MapInfo® substitutes zeroes for nulls
when the MapInf0® table is created. Therefore, sites with null values display a zero instead of no
label. These instances must also be edited manually by deleting the label. Before deleting a label,
first verify that the value is actually null by reviewing the record for the specific site in the
Access  table created for the map.

Maps are saved in MapInfo® as a “Workspace” by selecting “Save Workspace” under the “File”
menu option, and when final, exported as Enhanced Metafiles by selecting “Save Window As...”
under the “File” menu item. Figure 2 shows an example of a quarterly mean concentration map.
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Figure 2  Quarterly Map Example for SO, (Q2 2001)

0.8
.

6.1.3 Concentration Trends

Trends in analyte atmospheric concentrations are produced each quarter. Trends for the quarter
of interest are reported for the years 1990 through the current year. For example, the Q2 2001
Report contains second quarter mean concentrations for each year from 1990 through 2001. Only
data from the 34-site sub-network of eastern reference sites are considered for inclusion. As with
the mean concentration maps, preparation of quarterly trend graphs requires that 69 percent of
the weeks during the quarter must be valid in order to calculate the quarterly mean
concentrations used in the graphs. Again, the midpoint of the sample period is used to determine
the weeks, quarter, and year assigned to the period. Quarters that do not meet this 69 percent
criterion are completed either via interpolation or extrapolation. The interpolation and
extrapolation are done manually in Microsoft®” Excel” using cell formulas prior to graphing.

Analyte specific queries similar to those used to create the mean concentration maps are used. As
with the map queries, the DRYCHEM DAYS table in castnet working is used in the SQL Pass
Through Query to correctly time-weight each sample included in the mean. In addition, the
SITE_OPS table is joined with the DRYCHEM and DRYCHEM_DAYS tables. The presence of
a “y” in the “continuous” field of the SITE OPS table is used to designate sub-network sites for
inclusion in the statistics. The following is an example of the query used to calculate mean
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quarterly SO, concentrations. Again, these queries are set up as SQL Pass Through Queries in the

Access  database created to support the quarterly report:

SELECT
drychem report.site id,
DATEPART (qq, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) as
quarter,
DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) as
year,
100.0* (drychem days.SO2 total days)/ (drychem days.total days) as pct so2,
avg so2 =
CASE
WHEN 100.0* (drychem days.SO2 total days)/ (drychem days.total days) > 69
THEN (SUM(((0.667*nso4)+wso2) * (convert (float (8),dateocff-
dateon))/(drychem_days.SOZ_total_days)))
ELSE null
END
FROM
(castnet working.dbo.drychem report INNER JOIN castnet working.dbo.drychem days ON
(castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id
AND
DATEPART (qg, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) =
drychem days.quarter AND
DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))) =
drychem days.year))
INNER JOIN castnet.dbo.site ops ON (castnet working.dbo.drychem report.site id =
castnet.dbo.site ops.site id)
WHERE
(
(DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon)) /2)))) >=
1990) AND
((nso4 f is null) OR (nso4 f='U') OR (nso4 f='L') OR (nso4 f='R') OR (nsod4 f="#') OR
(nso4 f='S')) AND
((wso2 f is null) OR (wso2 f='U') OR (wso2 f='L') OR (wso2 f='R') OR (wso2 f='#') OR
(wso2 f='S'")) AND
((flow_volume f is null) OR (flow_volume f ='L')) AND
(continuous = 'y')
)
GROUP BY
drychem report.site id,
DATEPART (qqg, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))),
DATEPART (yy, (CONVERT (datetime, ( (CONVERT (real,dateoff)+CONVERT (real,dateon))/2)))),
drychem days.total days,
drychem days.SO2_total days

SQL Pass Through Queries like the one above are then joined in a query with the SITE-YEAR-
QUARTERS table, which must be included in the Access  database. The purpose of this table is
to list all possible quarters and years for each site. A right “JOIN” or left “JOIN” must be set up
so that all records in the SITE-YEAR-QUARTERS table are included in the query output. This

allows for placeholders to be inserted for quarters with no record present in the

DRYCHEM_REPORT table. Use a “Make-Table” query to create a new table combining all of

the quarterly means by site. Records are sorted by site id, quarter, and year. Before the

means

are calculated, records must be inserted into the SITE-YEAR-QUARTERS table for the current

quarter for all sites in the sub-network (i.e., 34 records are added each quarter).
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Table 1 Sample Insert for Site ALH157 for Q2 2001.

site_id quarter year

ALHI157 2 2001

The results of the query are copied and pasted into Microsoft” Excel” and sorted by site_id,
quarter, and year. Missing values are identified and replaced by either interpolation (if values for
surrounding years are valid) or extrapolation (if the missing quarterly mean is at the beginning or
end of the period). Extrapolation is accomplished by copying and pasting the closest valid
quarterly value while interpolation requires averaging the two surrounding valid means. After
values for missing quarters are interpolated or extrapolated in Excel , copy and paste the
replaced values into the Access  data table and average the values by quarter and year for the
target quarter. The end result is a series of values for the specific quarter for each year

since 1990.

Table 2 Example of the Completed Concentration Trends Aggregation Process

quarter | year | avg hno3 | avg nh4 avg no3 Avg $02 avg so4 |avg totno3

2 1990 2.446 1.900 0.717 6.893 6.098 3.123
2 1991 2.433 2.073 0.745 6.279 6.671 3.137
2 1992 2.418 1.972 0.871 6.525 5.925 3.251
2 1993 2.281 1.789 0.739 6.776 5.468 2.983
2 1994 2.323 1.725 0.799 6.052 5.407 3.079
2 1995 2.322 1.635 0.801 4.223 4.813 3.085
2 1996 3.248 2.655 0.703 5.657 8.373 3.900
2 1997 2.110 1.504 0.937 5.013 4.173 3.013
2 1998 2.181 1.622 0.737 5.075 4.849 2.884
2 1999 2.463 1.587 0.809 4.700 4.731 3.231
2 2000 2.085 1.577 0.805 4.276 4.593 2.851
2 2001 2.149 1.709 0.784 4.516 5.080 2.898

These values are then plotted in Excel using the “Line” graph option. The Y-axis label

[i.e., “Concentration (png/m’)”] and the axis tick mark values are set to size 14 in the Arial font.
Y-axis labels are scaled with a zero set for the minimum and with a maximum that roughly
centers the line in the middle of the scale. Figure 3 depicts an example of a trend graph for SO,.
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Figure3  Example of a Trend Graph for SO, (Q2 2001)
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6.2  Quarterly Reports: Ozone

The second, third, and fourth quarter reports include two maps created from analysis of the
ozone (O,) 1-hour concentrations measured at most CASTNET sites. Due to low concentrations
and inactive ozone seasons, no ozone figures are included in the first quarter report. Ozone
statistics are calculated for the year-to-date as of the end of the quarter being reported. For
example, fourth quarter maps show ozone analyses representing the entire year, not just the
fourth quarter.

6.2.1 Preparation of the Ozone Data Set

As with the dry chemistry analysis, the ozone data set for the quarter being reported is generally
not complete. Therefore, data still undergoing validation must be combined with Level 3
validated data to create the necessary data set. This is most easily accomplished using an
Access  database. First, link the METDATA table (in castner) with the METDATA L2 and
METDATA L1 (in castnet_working) tables. Since the record for a specific site and hour can
only exist in one of these tables at one time, simply create a new table in the Access  database
and populate it with all relevant records for the time period of interest. For example, the ozone
analyses in the second quarter report require hourly concentrations for January 1, 00:00 through
June 30, 23:00. Insert all of the records from the three linked tables that fall between those dates
into the new table.
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6.2.2 Fourth Highest Daily Maximum 8-Hour Concentrations

Another map that is consistently created for quarterly reports shows the fourth highest daily
maximum 8-hour O, concentration for each site (Figure 4). These values are calculated using a
SQL script (Attachment B). Previously, those values were calculated using a SAS® program
created by a CASTNET statistical data analyst (see Attachment C). The details of the calculation
are given in National 8-Hour Primary and Secondary Ambient Air Quality Standards

(EPA, 1997).

Specifications for this map are the same as for quarterly maps described in previous subsections.
Labels are 10 point Arial Narrow font and are affixed to each site.

Figure4  Example of Fourth Highest Daily Maximum 8-Hour O, Concentrations
(Q22001)

6.2.3 Trends in Fourth Highest Daily Maximum Concentrations

Trends in fourth highest daily maximum 8-hour O, concentrations are produced for second
through fourth quarters. Due to low concentrations and inactive ozone seasons, no ozone figures
are included in the first quarter report. Ozone statistics are calculated for the year-to-date as of
the end of the quarter being reported. For example, fourth quarter trend graphs show ozone
analyses representing the entire year, not just the fourth quarter. Trends for the quarter of interest
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are reported for the years 1990 through the current year. For example, the Q2 2010 Report
contains fourth highest daily concentrations for each year from 1990 through the second quarter
0f 2010. Only data from the 34-site sub-network of eastern reference sites are considered for
inclusion. Values are calculated using a SQL script (Attachment B). Details of the calculation are
given in National 8-Hour Primary and Secondary Ambient Air Quality Standards (EPA, 1997).
These values are then plotted in Excel™ using the “Line” graph option. The Y-axis label [i.e.,
“Concentration (ppb)”] and the axis tick mark values are set to size 14 in the Arial font.

Figure 5  Example of Fourth Highest Daily Maximum 8-Hour O, Concentrations
(Q22010)
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6.3 Quarterly Reports: Quality Assurance

6.3.1 Dry Chemistry Percent Completeness Statistics

Included with the other roles data management personnel play in preparing the quarterly report is
calculation of percent completeness statistics for the following dry chemistry analytes. The
DRYCHEM table field name for each filter type and its associated analyte(s) follow in
parentheses:

e Teflon® SO’ (tso4)

e Teflon® NO; (tno3)

e Teflon® NH; (tnh4)

e Teflon® Cations Ca”, K', Mg", Na' (ca, k, mg, na)

e Nylon HNO, (nhno3)

e Nylon SO} (nso4)

e  Whatman cellulose SO, (wso2)
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Statistics are computed based on the 13 possible sample weeks assigned to each quarter as
indicated by the sample number included in the lab_key. Samples that run for two weeks do not
count twice in the denominator for that site. The DRYCHEM_REPORT table in castnet working
is joined with the REPORT GROUP table in castnet in order to use the “collection” field, which
records the quarter and year of a sample. To calculate a count of the valid samples by site, a
query is set up as an SQL Pass Through Query in the database designated for the quarterly
report. Each analyte must be calculated with a separate query. To do this, the appropriate field
name must be substituted for each analyte. The query in the following example is used to
calculate the valid sample count for the SO, derived from the Whatman filters for Q2 2001. The
Whatman SO, is indicated by wso2 (shown bolded). The quarter is selected by the collection
criteria, in this case, Q2 2001 (i.e., 2001g2, which is shown underlined/bolded):

SELECT
site id,
COUNT (wso2) as wso2

FROM
castnet working.dbo.drychem report INNER JOIN castnet.dbo.report group ON
(castnet working.dbo.drychem report.lab key = castnet.dbo.report group.lab key)
WHERE
(collection = '2001g2') AND
(wso2 f is null OR wso2 f in ('U','L','R','#','S')) AND
((flow _volume f is null) OR (flow volume f ='L'))
GROUP BY
site id
ORDER BY
site id

The results of the query are copied and pasted into an Excel” spreadsheet. After counts for all of
the analytes are calculated separately and grouped in the Excel  spreadsheet, the counts are
divided by 13 and then multiplied by 100 to give the percent completeness for the quarter.
Special consideration is given to those cases in which a site began operation during the quarter or
was intentionally shut down for a move or other major, planned refurbishment. In either case, the
denominator of the equation is reduced from 13 to the number of possible weeks samples could
have run. For example, site IRL141 began operating during third quarter 2001. The first sample
was collected for Week 29. As no samples were possible for Weeks 27 and 28, the percent
completeness for the quarter was calculated by dividing the counts by 11 instead of 13.
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Table 3 An example of one row from the final table:
Teflon®
Teflon® | Teflon® | Teflon® Minor Nylon Nylon | Whatman
Site ID SO} NO; NH, Cations HNO, SO} SO,
IRL141 100.0 100.0 100.0 100.0 100.0 100.0 100.0

6.3.2 Analysis of Collocated Filter Pack Samples
Precision estimates for CASTNET dry deposition filter pack sampling are presented in each
quarterly report as the mean absolute relative percent difference (MARPD) of the concentrations
measured at two independent, collocated sites. The analytes with their associated DRYCHEM
fields are shown below:

e SO’ = tso4

e NO; tno3

e NH, tnh4

e (Ca” ca

s Mg mg

e Na na

e K k

e HNO, nhno3

e SO, (0.667*nso4)+wso2

e Total NO; tno3+(0.9841*nhno3)

Along with the MARPD, the mean for the primary site, the mean for the collocated site, and the

mean absolute difference (MAD) for the quarter are displayed.

Table 6 Precision Analysis at Collocated Sites Table Example (Q2 2001)
MCK131/231 SO’ NO; NH, Ca” Mg” Na“ K' HNO, SO, TotalNO;
X 5.98 1.21 2.24 0.36 0.07 0.16 0.09 2.59 4.85 3.76
Y 5.98 1.31 2.27 0.40 0.07 0.22 0.09 2.59 495 3.86
MAD 0.20 0.14 0.08 0.04 0.01 0.06 0.01 0.16 0.32 0.27
MARPD 3.65 14.60 3.72 11.28 8.84 22.07 6.61 6.66 8.65 7.87
The formula for MAD is as follows:
MAD= AverageQX - Y|)
The formula for MARPD is as follows:
/I X-Y/
MARPD = Average| 200 XY
(X+7Y)
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In order for values from a sample week to be included in the calculation, samples for both the
primary and collocated sites must be valid and have approximately the same duration. Otherwise,
that week is excluded from all calculations for both the primary and collocated sites.
Historically, these calculations were performed in Excel . They can now be performed using the
Dry Chemistry Collocated Stats function in the CASTNET Data Management System
Application as described in Section 6.5.8 of the CASTNET Data Management System
Application User Manual, Data Operations SOP 3.

6.4 Annual Report

Figure types and specifications in the annual report change from year-to-year. As a result, only
an overview of the types of data analyses routinely performed in support of the report are
provided in this section. Examples of maps and graphs depicted in this section come from the
CASTNET 2000 Annual Report (MACTEC, 2002).

6.4.1 Concentrations of Sulfur and Nitrogen Species and Cations

6.4.1.1 Concentration Maps

Although the types of data displayed in the annual report chapter titled, “Atmospheric
Concentrations” are similar to those displayed in a quarterly report, the source of the data is
different. Data for the annual report come from the VW_MODEL OUTPUT_ ANN view, which
contains annual aggregations of the results from the Multi-Layer Model (MLM) calculations. At
a minimum, an annual report contains maps of annual average concentrations for each of the
following analytes:

e SO,

e SO’

e Total NO; (particulate NO; plus HNO,)
e NH,

The following query, set up as an SQL Pass Through Query in the Access ~ database designated
for the Concentrations Chapter of the annual report, is an example of how to access data (i.e., for
year 2000) from the VW_MODEL OUTPUT_ANN view:

SELECT
castnet model arch.dbo.vw model output ann.site id,
longitude,
latitude,
year,
so2_conc = CASE WHEN so2 conc pct >= 70 THEN so2 conc ELSE null END,
sod4 _conc = CASE WHEN so4 conc pct >= 70 THEN so4 conc ELSE null END,
nh4 conc = CASE WHEN nh4 conc pct >= 70 THEN nh4 conc ELSE null END,

totno3 conc = CASE WHEN hno3 conc pct >= 70 and no3 conc pct >= 70
THEN ((0.9841*hno3 conc) + no3 conc) ELSE null END

FROM

castnet model arch.dbo.vw model output ann INNER JOIN castnet.dbo.site ON

(castnet model arch.dbo.vw model output ann.site id = castnet.dbo.site.site id)
WHERE

year = 2000
ORDER BY

castnet model arch.dbo.vw model output ann.site id
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All map and label settings are identical to the settings discussed in Section 6.1.2. Beginning with
the CASTNET 2000 Annual Report (MACTEC, 2002), an interpolated grid was constructed
using an inverse distance-weighting function as a means of providing psuedo-concentration
isopleths on the map. To create the grid, use MapInfo®, and select “Create Thematic Map...”
from under the “Map” menu option. This brings up a form (Figure 6), which requires that you
select the option “Grid” from the buttons on the left and then choose “Grid Default.”

Figure 6
Create Thematic Map - Step 1 of 3 | x| |
Type: Template:  Sort by Mame ™ Sart by Time Presiew:
A Template Hame | Title
Fanges Gnd D efault Suktitle
ﬂ (rnid Gray Drefault B 100%
0 7%
Ear Chartz O s0%
O 25%
0%
Pie Chartz u
Graduated
[
A
Dt Density
Indivicual
™| Uze Customized Legend | Text
Hewt » I Cancel Help |

After clicking the “Next” button, the second of three forms appears (Figure 7). Verify that the
correct table is selected in the “Table” combo box and then choose the field that the grid
represents. Check the box for “Ignore Zeroes or Blanks.” Select the “WholeUSA” table as a
guide to clip the boundaries of the grid. Finally, select a location for the grid file name. Ideally,
this is on a shared server where the file can be accessed from different workstations. If the file is
created in a local directory, the workspace is only available to that machine. Click the

“Next” button.

Data Analysis and Reports_R3 AMEC E&I, Inc.



Data Analysis and Reports
Revision No. 3

October 2011

Page 22 of 77

Figure 7

Create Thematic Map - Step 2 of 3 |

Select a Table and a Field:
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Table: |'wholelISa =l

[arnid File Marne:
|G:‘»D:‘-‘«T.&_ﬁN D_REPORTSh2000%2000_AMMU
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The third form (Figure 8) appears and provides options for the grid. The cell size is set to 6.21
miles (10 km), the exponent is set to the factor by which concentrations at a site are considered
in interpolating a value for the grid, and the search radius is set to 310.5 miles (500 km).

Figure 8

IDW Interpolator Settings

|
Cell Size: 21 i
Grid Dimensions: 957 # 636 Cemrs |
Exponent: |3—
Search Badius: 3105 mi ﬂl
Grid Border: IEI— rri

Aggregate Coincident Pointz by
’VF dvg O Count € Sum © Min  © Max

Clicking “OK” creates the default grid. Accessing the “Styles...” button from the “Modify
Thematic Map” form, selected from the “Map” menu option, allows the user to change colors.

Data Analysis and Reports_R3 AMEC E&I, Inc.



Data Analysis and Reports
Revision No. 3

October 2011
Page 23 of 77

In addition to the grid, the CASTNET 2000 Annual Report (MACTEC, 2002) also included
maps of the remote CASTNET sites in Alaska, Hawaii, and the U.S. Virgin Islands. These maps
are created via the same methods detailed above except they use the Alaska, Hawaii, and
Virgin_Islands tables, respectively.

See the CASTNET 2000 Annual Report (MACTEC, 2002) for examples of the grid and remote
site maps.

6.4.1.2 Concentration Box Plots

Box plots are also included in the Concentrations Chapter to show long-term trends in
concentrations. They are prepared using Excel. Previously, S-Plus®, a statistical and graphics
package was used. Box plots present 10™, 25", 75" and 90" percentile, mean, and median values
(Figure 9). Box plots are shown only for the following analytes:

e SO,
e SO
e Total NO;
e NH,

Data for the box plots are queried from the VW_MODEL OUTPUT_ ANN view, which contains
quarterly aggregations of atmospheric concentrations. Similar to the line graphs discussed in
Section 6.1.3, only sites included in the list of 34 reference sites (designated by continuous = ‘y’)
are included in the aggregations. The following query, set up as a SQL Pass Through Query in
the Access  database designated for this chapter of the annual report, is used to gather the data
for the box plots:

SELECT
castnet model arch.dbo.vw model output gtr.site id,
quarter,
year,
so2_conc = CASE WHEN so2 conc pct >= 70 THEN so2 conc ELSE null END,
so4 conc = CASE WHEN so4 conc pct >= 70 THEN so4 conc ELSE null END,
nh4 conc = CASE WHEN nh4 conc pct >= 70 THEN nh4 conc ELSE null END,

totno3 conc = CASE WHEN hno3 conc pct >= 70 and no3 conc pct >= 70
THEN ((0.9841*hno3 conc) + no3 conc) ELSE null END
FROM
castnet model arch.dbo.vw model output gtr INNER JOIN castnet.dbo.site ops ON
(castnet model arch.dbo.vw model output gtr.site id = castnet.dbo.site ops.site id)
WHERE

continuous = 'y' and
year between 1990 and 2000
ORDER BY

castnet model arch.dbo.vw model output gtr.site id, quarter, year

The data analyst must verify that a value is provided for each quarter. Therefore, values are
interpolated or extrapolated for missing or invalid quarters. This process is the same as described
in Section 6.1.3. Values are interpolated or extrapolated from the values for the same quarter in
neighboring years. For example, the second quarter 1996 value is interpolated from the second
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quarter 1995 and the second quarter 1997 values. The second quarter 1990 value is extrapolated
from the second quarter 1991 value.

Figure 9  Example of the box plots typically included in an annual report. This box plot is
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6.4.2 Deposition of Sulfur and Nitrogen

6.4.2.1 Deposition Maps

Similar to the concentration maps discussed in Section 6.4.1.1, deposition maps for the chapter
titled, “Deposition of Sulfur and Nitrogen” (Deposition Chapter) are created from data in the
VELAN table and from a table of interpolated wet deposition values. The

VW_MODEL OUTPUT_ ANN view contains annual aggregations of the results of the MLM
calculations. The wet deposition values represent a combination of historical CASTNET wet
deposition data and National Atmospheric Deposition Program/National Trends Network
(NADP/NTN) wet deposition data. For CASTNET sites where concentrations in precipitation
were measured prior to January 1999 (when responsibility for wet deposition monitoring
activities at CASTNET sites was transferred to NADP/NTN), those values are used in the data
set. For time periods following January 1999 or for sites where no wet concentrations were
measured, values are obtained from a grid of concentration estimates derived from available
NADP/NTN sites using an inverse distance weighting function. Estimated concentrations are
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multiplied by the precipitation measured at the CASTNET site to provide an estimate of wet
deposition. Currently, the EPA technical monitor prepares the wet deposition data set for the
annual report and then delivers it to AMEC for use in the annual report.

At a minimum, simulations for each of the following analytes and types of deposition are

produced. Units for all maps are kilograms per hectare (kg/ha):

Dry SO, deposition (as sulfur)

Dry SO deposition (as sulfur)

Total dry sulfur deposition (SO, + SO?%)
Percentage of total dry sulfur deposition from SO,
Wet SO’ deposition (as sulfur)

Total (dry + wet) sulfur deposition

Dry HNO, deposition (as nitrogen)

Dry NO; deposition (as nitrogen)

Dry NH, deposition (as nitrogen)

Total dry nitrogen deposition (HNO,+ NO; + NH,)
Total wet nitrogen deposition (NO,+ NH,)

Total (dry + wet) nitrogen deposition.

Maps are usually produced for:

Dry sulfur deposition

Total (wet + dry) sulfur deposition
Dry nitrogen deposition

Total (wet + dry) nitrogen deposition

The following query is an example of how to access data, in this case for year 2000, from the
VW_MODEL OUTPUT ANN and WET DEPOSITION tables. The query uses a linked
VW_MODEL OUTPUT ANN view (dbo velan) and a linked SITE table (dbo_site). Also,
because this is an Access  query, IIF statements are used in place of CASE statements:

SELECT

dbo velan.site id,

dbo_site.longitude,

dbo_site.latitude,

dbo velan.year,

IIf(dbo velan.so2 flux pct>70,dbo velan.so2 flux*0.5006,Null) AS dry so2 s,
IIf(dbo velan.so4 flux pct>70,dbo velan.so4 flux*0.3339,Null) AS dry so4 s,
ITf (dbo velan.hno3 flux pct>70,dbo velan.hno3 flux*0.2224,Null) AS dry hno3 n,
IIf (dbo velan.no3 flux pct>70,dbo velan.no3 flux*0.226,Null) AS dry no3 n,
IIf (dbo velan.nh4 flux pct>70,dbo velan.nh4 flux*0.7765,Null) AS dry nh4 n,
wet deposition.SO4 D S AS wet sod s,

wet deposition.NO3 D N AS wet no3 n,

wet deposition.NH4 D N AS wet nh4 n

FROM

(dbo velan INNER JOIN wet deposition ON (dbo velan.year = wet deposition.YEAR) AND

(doo_velan.site id = wet deposition.SITE ID)) INNER JOIN dbo site ON
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dbo velan.site id = dbo site.site id
WHERE
dbo_velan.year=2000;

The following query combines analytes and can be used to create the table for making the
Chapter 3 maps:

SELECT

site id,

longitude,

latitude,

dry so2 s+dry so4 s AS dry total s,

dry so2 s,

dry sod s,

wet sod s,

dry so2 s+dry sod4 stwet so4 s AS final s,

dry hno3 n+dry no3 n+dry nh4 n AS dry total n,

dry hno3 n,

dry no3 n,

dry nh4 n,

wet no3 nt+wet nh4 n AS wet total n,

dry hno3 n+dry no3 nt+dry nh4 n+wet no3 n+wet nh4 n AS final n
FROM

[all analytes for maps];

Map and label settings are identical to the settings discussed in Section 6.1.2. For the 2000
Annual Report (MACTEC, 2002), graduated symbols were used in addition to the labels
showing the deposition values. To create graduated symbols using MapInfo®, select “Create
Thematic Map...” from under the “Map” menu option. This brings up a form (Figure 10), which
requires that you select the option “Graduated” from the buttons on the left and then chose
“Graduated Symbol Default.”

Figure 10
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Type; Template: ¢ Sortby Mame & Sort by Time Preview:

Template Narme [ Title
Rahiges * Graduated Symbol Default Subtitle
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Data Analysis and Reports_R3 AMEC E&I, Inc.



Data Analysis and Reports
Revision No. 3

October 2011

Page 27 of 77

Selecting the “Next” button loads the next form. On that form (Step 2 of 3), select the field to be
represented by the symbol (i.e., dry total s) and check the box “Ignore Zeroes and Blanks.”
Click the “Next” button. Clicking the “Legend” button in Step 3 of 3 permits the user to modify
the legend. Clicking the “Settings” button brings up the following form (Figure 11), which
allows for customization of the symbol used. See the CASTNET 2000 Annual Report
(MACTEC, 2002) for examples of the graduated symbol maps.

Figure 11
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6.4.2.2 Deposition Box Plots

Box plots are also included in the Deposition Chapter to show long-term trends in deposition.
They are prepared using Excel. Box plots present 10", 25", 75™ and 90™ percentile, mean, and
median values. Box plots are shown for dry sulfur, total sulfur (dry + wet), dry nitrogen and total
nitrogen (dry + wet) deposition. An example of a deposition box plot graph is shown in Figure 12.

Data for the box plots are queried from the VW_MODEL OUTPUT_ ANN view, which contains
annual aggregations of dry depositions. As with the line graphs discussed in Section 3.3, only
sites included in the list of 34 reference sites (designated by continuous = ‘y’ in the SITE_OPS
table) are included in the aggregations. The following query is used to gather the data for the box
plots. As described in Section 6.4.1.2, dbo_velan is the linked VW_MODEL OUTPUT ANN
view, wet_deposition is the table of wet deposition values prepared by EPA, and dbo_site ops is
the linked SITE OPS table:
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SELECT
dbo velan.site id,
dbo_velan.year,
IIf (dbo velan.so2 flux pct>=70,dbo velan.so2 flux*0.5006,Null) AS dry so2 s,
IIf (dbo velan.so4 flux pct>=70,dbo velan.sod4 flux*0.3339,Null) AS dry so4 s,
IIf (dbo velan.no3 flux pct>=70,dbo velan.no3 flux*0.226,Null) AS dry no3 n,
IIf(dbo velan.hno3 flux pct>=70,dbo velan.hno3 flux*0.2224,Null) AS dry hno3 n,
IIf (dbo velan.nh4 flux pct>=70,dbo velan.nh4 flux*0.7765,Null) AS dry nh4 n,
wet deposition.S04 D S AS sod4 wet s, wet deposition.NO3 D N AS no3 wet n,
wet deposition.NH4 D N AS nh4 wet n INTO [dry and wet dep for trends]

FROM
(doo_velan INNER JOIN dbo site ops ON dbo velan.site id = dbo site ops.site id)
INNER JOIN wet deposition ON (dbo site ops.site id = wet deposition.SITE ID) AND
(doo velan.year = wet deposition.YEAR)

WHERE

(((dbo_velan.year) Between 1990 And 2000) AND ((dbo site ops.continuous)="y"));

SELECT

site id,

year,

dry so2 s+dry sod4 s+so4 wet s AS total s,

dry no3 n+dry hno3 n+dry nh4 n+no3 wet n+nh4 wet n AS total n
FROM

[dry and wet dep for trends];

The data analyst must verify that a value is provided for each year for all components. As a
result, values are interpolated or extrapolated for missing or invalid years. The following query is
then used to combine the contributions from separate analytes into total sulfur and total nitrogen
deposition:
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Figure 12 Example of the box plots typically included in the Deposition Chapter. This box
plot is for total sulfur deposition.
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6.4.3 Ozone Concentrations

Analyses presented in the chapter titled, “Ozone Concentrations” (Ozone Concentrations
Chapter) are very similar to those contained in the second, third, and fourth quarter reports.
Please see Section 6.2.2 for a detailed description of the preparation of ozone maps for the
quarterly reports. The following is a description of the differences and additions necessary to
complete the figures for the annual report. The annual report includes the map depicting the
Fourth Highest Daily Maximum 8-Hour O, Concentrations (ppb) for current year and most
recent three years.

This map is identical to the map described in Section 6.2.2, with the exception that the map
presenting the fourth highest daily maximum 8-hour O, concentrations is gridded and shaded,
and remote sites are displayed. For a description of the processes used to create the grid and
remote site maps, see Section 6.4.1.1.

Boxplots are presented to show long-term trends in ozone concentrations specifically, Fourth
Highest Daily Maximum 8-Hour O, Concentrations — Eastern United States

Data and figures are prepared using Excel”. Box plots present 10™, 25", 75" and 90™ percentile,
mean, and median values. Only sites included in the list of 34 reference sites (designated by
continuous = ‘y’ in the SITE OPS table) are included. An example of an ozone box plot is
shown in Figure 13.
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Figure 13 Example of the box plots typically included in the Ozone Concentrations Chapter of
an annual report. This box plot is for the fourth highest daily maximum
8-hour O,concentrations.
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6.4.4 Data Quality

The chapter on data quality in the annual report has changed dramatically over the past several
years and is continually refined to reflect ongoing communication with the EPA technical
monitors. As a result, no substantive documentation for preparing the data quality figures or

tables is provided in this document. Analyses are typically based on the foundation described in
Section 6.3.
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ATTACHMENT A
Script Used to Create DRYCHEM_DAYS Tables

PRINT 'DRYCHEM DAYS table creation process!'
PRINT 'Deleting records from table DRYCHEM DAYS'
DELETE FROM castnet working.dbo.drychem days

GO

PRINT 'Inserting Records into DRYCHEM DAYS'
INSERT INTO
castnet working.dbo.drychem days
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SELECT
site id,
datepart (qg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) as quarter,
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) as year,

actual days

CASE

WHEN SUM (convert (float (8) ,dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0

END,

total days =

CASE

WHEN datepart (qq, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = 3 AND

(1988,1994)

datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))

THEN 14 * 7.0
WHEN datepart (qqg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))

(1993,1999)

datepart (yy, (convert (datetime, ( (convert (real, dateoff)+convert (real,dateon))/2))

THEN 14 * 7.0
WHEN datepart (qq, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))

(1994)

THEN
ELSE

END,
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
FROM

as
as
as
as
as
as
as
as
as
as

castnet
GROUP BY

site id,

datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))

12 * 7.0
13 * 7.0

SO2_total days,
S04 total days,
HNO3 total days,
NO3 total days,
NH4 total days,
TOTNO3_ total days,
Ca total days,

K total days,

Mg total days,

Na total days

working.dbo.drychem report

datepart (qqg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))),
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))))

GO

PRINT 'Updating total days field'
UPDATE castnet working.dbo.drychem days
SET total days = actual days

WHERE total days < actual days

GO

PRINT 'Creating table SO2 TEMP'

SELECT

castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
SO2_total days =

Data Analysis and Reports_R3
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CASE
WHEN SUM (convert (float (8) ,dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.S02 temp
FROM
castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart (qg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((nso4 f is null) OR (nso4 f='U') OR (nso4 f='L') OR (nso4 f='R') OR (nso4 f='#') OR (nso4 f='S'))
AND

((wso2_f is null) OR (wso2 f='U') OR (wso2 f='L') OR (wso2 f='R') OR (wso2 f="#') OR (wso2 f='S'"))
AND

((flow volume f is null) or (flow volume f ='L'"))
GROUP BY

castnet working.dbo.drychem days.site id,

castnet working.dbo.drychem days.quarter,

castnet working.dbo.drychem days.year

GO
PRINT 'Updating SO2 total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.SO2 total days = castnet temp.dbo.SO2 temp.SO2 total days
FROM
castnet temp.dbo.SO2 temp, castnet working.dbo.drychem days
WHERE
castnet temp.dbo.SO2 temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.SO2 temp.quarter = castnet working.dbo.drychem days.quarter AND
castnet temp.dbo.SO2 temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where SO2 total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.SO2 total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.SO2 total days IS NULL
GO
PRINT 'Dropping table SO2 TEMP'
DROP TABLE castnet temp.dbo.SO2 temp
GO
PRINT 'Creating table SO4 TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
S04 total days =
CASE
WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.S04 temp
FROM
castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart (qg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE
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((tso4 f is null) OR (tso4 f='U') OR (tso4 f='L') OR (tsod f='R') OR (tsod f="#') OR (tsod f='S"))

AND

((flow volume f is null) or (flow volume f ='L'"))
GROUP BY

castnet working.dbo.drychem days.site id,

castnet working.dbo.drychem days.quarter,

castnet working.dbo.drychem days.year

GO
PRINT 'Updating SO4 total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.SO4 total days = castnet temp.dbo.SO04 temp.SO4 total days

FROM
castnet temp.dbo.SO4 temp, castnet working.dbo.drychem days
WHERE

castnet temp.dbo.SO4 temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.S0O4 temp.quarter = castnet working.dbo.drychem days.quarter AND

castnet temp.dbo.SO4 temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where SO4 total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.SO4 total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.SO4 total days IS NULL
GO
PRINT 'Dropping table SO4 TEMP'
DROP TABLE castnet temp.dbo.SO4 temp
GO
PRINT 'Creating table HNO3 TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
HNO3 total days =
CASE
WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.HNO3 temp
FROM

castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart(qq,(convert(datetime,((convert?real,dateoff7+convert(real,dateoH))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((nhno3 f is null) OR (nhno3 f='U') OR (nhno3 f='L') OR (nhno3 f='R') OR (nhno3 f='#') OR

(nhno3 f='S"')) AND
((flow volume f is null) or (flow volume f ='L'"))
GROUP BY
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year
GO
PRINT 'Updating HNO3 total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.HNO3 total days = castnet temp.dbo.HNO3 temp.HNO3 total days

FROM
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castnet temp.dbo.HNO3 temp, castnet working.dbo.drychem days
WHERE
castnet temp.dbo.HNO3 temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.HNO3 temp.quarter = castnet working.dbo.drychem days.quarter AND
castnet temp.dbo.HNO3 temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where HNO3 total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.HNO3 total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.HNO3 total days IS NULL
GO
PRINT 'Dropping table HNO3 TEMP'
DROP TABLE castnet temp.dbo.HNO3 temp
GO
PRINT 'Creating table NO3 TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
NO3 total days =
CASE
WHEN SUM (convert (float (8) ,dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.NO3 temp
FROM
castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart (qqg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((tno3 f is null) OR (tno3 f='U') OR (tno3 f='L') OR (tno3 f='R') OR (tno3 f='#') OR (tno3 f='S'))
AND

((flow volume f is null) or (flow volume f ='L'"))
GROUP BY

castnet working.dbo.drychem days.site id,

castnet working.dbo.drychem days.quarter,

castnet working.dbo.drychem days.year

GO
PRINT 'Updating NO3 total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.NO3 total days = castnet temp.dbo.NO3 temp.NO3 total days
FROM

castnet temp.dbo.NO3 temp, castnet working.dbo.drychem days
WHERE B B B B

castnet temp.dbo.NO3 temp.site id = castnet working.dbo.drychem days.site id AND

castnet temp.dbo.NO3 temp.quarter = castnet working.dbo.drychem days.quarter AND

castnet temp.dbo.NO3 temp.year = castnet working.dbo.drychem days.year

GO
PRINT 'Updating DRYCHEM DAYS where NO3 total days is null'
UPDATE

castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.NO3 total days = 0.0
FROM

castnet working.dbo.drychem days
WHERE
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castnet working.dbo.drychem days.NO3 total days IS NULL

GO

PRINT 'Dropping table NO3 TEMP'

DROP TABLE castnet temp.dbo.NO3 temp
GO

PRINT 'Creating table NH4 TEMP'
SELECT

castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,

NH4 total days =
CASE

WHEN SUM (convert (float (8) ,dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0

END
INTO

castnet temp.dbo.NH4 temp
FROM

castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
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castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart (qqg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))))
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2))))

WHERE

((tnh4 f is null) OR (tnh4 f='U') OR (tnh4 f='L') OR (tnh4 f='R') OR (tnh4 f='#')

AND

((flow volume f is null) or (flow volume f ='L'"))

GROUP BY

castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year

GO

PRINT 'Updating NH4 total days DRYCHEM DAYS'

UPDATE
castnet working.dbo.drychem days
SET

= quarter AND
= year

OR (tnh4 f='S'"))

castnet working.dbo.drychem days.NH4 total days = castnet temp.dbo.NH4 temp.NH4 total days

FROM

castnet temp.dbo.NH4 temp, castnet working.dbo.drychem days

WHERE
castnet temp.dbo.NH4 temp.site id
castnet temp.dbo.NH4 temp.quarter
castnet temp.dbo.NH4 temp.year =
GO

castnet working.dbo.drychem days.site id AND
castnet working.dbo.drychem days.quarter AND

castnet working.dbo.drychem days.year

PRINT 'Updating DRYCHEM DAYS where NH4 total days is null'

UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.NH4 total days = 0.0

FROM
castnet working.dbo.drychem days
WHERE

castnet working.dbo.drychem days.NH4 total days IS NULL

GO

PRINT 'Dropping table NH4 TEMP'

DROP TABLE castnet temp.dbo.NH4 temp
GO

PRINT 'Creating table TOTNO3 TEMP'
SELECT

castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,

TOTNO3_total days =
CASE

WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
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castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart (qg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((tno3 f is null) OR (tno3 f='U') OR (tno3 f='L') OR (tno3 f='R') OR (tno3 f='#') OR (tno3 f='S'))

AND

((nhno3 f is null) OR (nhno3 f='U') OR (nhno3 f='L') OR (nhno3 f='R') OR (nhno3 f='#') OR

(nhno3 f='S')) AND

((flow volume f is null) or (flow volume f ='L'"))
GROUP BY

castnet working.dbo.drychem days.site id,

castnet working.dbo.drychem days.quarter,

castnet working.dbo.drychem days.year
GO
PRINT 'Updating TOTNO3 total days DRYCHEM DAYS'
UPDATE

castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.TOTNO3 total days =
castnet temp.dbo.TOTNO3 temp.TOTNO3 total days
FROM

castnet temp.dbo.TOTNO3 temp, castnet working.dbo.drychem days
WHERE

castnet temp.dbo.TOTNO3 temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.TOTNO3 temp.quarter = castnet working.dbo.drychem days.quarter AND

castnet temp.dbo.TOTNO3 temp.year = castnet working.dbo.drychem days.year

GO
PRINT 'Updating DRYCHEM DAYS where TOTNO3 total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.TOTNO3 total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.TOTNO3 total days IS NULL
GO
PRINT 'Dropping table TOTNO3 TEMP'
DROP TABLE castnet temp.dbo.TOTNO3 temp
GO
PRINT 'Creating table Ca TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
Ca_total days =
CASE
WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.Ca temp
FROM

castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart(qq,(convert(datetiﬁé,((convert(real,dateoff7+convert(real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((ca_f is null) OR (ca f='U') OR (ca f='L"') OR (ca f='R') OR (ca f='#') OR (ca f='S')) AND

((flow volume f is null) or (flow volume f ='L'"))
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GROUP BY
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
GO
PRINT 'Updating Ca total days DRYCHE
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.
FROM
castnet temp.dbo.Ca temp, castnet
WHERE
castnet temp.dbo.Ca temp.site id
castnet temp.dbo.Ca temp.quarter
castnet temp.dbo.Ca temp.year = cC
GO
PRINT 'Updating DRYCHEM DAYS where C
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.
GO
PRINT 'Dropping table Ca TEMP'
DROP TABLE castnet temp.dbo.Ca_ temp
GO
PRINT 'Creating table K TEMP'
SELECT
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
K total days =
CASE
WHEN SUM (convert (float (8),dat
THEN SUM (convert (float (8),dat:
END
INTO
castnet temp.dbo.K temp
FROM

site id,
quarter,
year

M DAYS'
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Ca total days = castnet temp.dbo.Ca temp.Ca total days

_working.dbo.drychem days

= castnet working.dbo.drychem days.site id AND
= castnet working.dbo.drychem days.quarter AND

astnet working.dbo.drychem days.year

a total days is null'

Ca total days = 0.0

Ca total days IS NULL

site id,
quarter,
year,

eoff-dateon)) IS NOT NULL
eoff-dateon)) ELSE 0.0

castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart(qq,(convert(datetiﬁé,((convert(real,dateoff)+convert(real,dateoﬂ))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((k_ f is null) OR (k f='U") OR (k f="L") OR (k f
((flow volume f is null) or (flow volume f ='L'")

GROUP BY
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
castnet working.dbo.drychem days.
GO

)

site id,
quarter,
year

PRINT 'Updating K total days DRYCHEM DAYS'

UPDATE

castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.
FROM

castnet temp.dbo.K temp, castnet

WHERE
castnet temp.dbo.K temp.site id
castnet_temp.dbo.K_ temp.quarter =
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K total days = castnet temp.dbo.K temp.K total days

working.dbo.drychem days
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castnet temp.dbo.K temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where K total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.K total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.K total days IS NULL
GO
PRINT 'Dropping table K TEMP'
DROP TABLE castnet temp.dbo.K temp
GO
PRINT 'Creating table Mg TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
Mg total days =
CASE
WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.Mg temp
FROM
castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND
datepart (qqg, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) year
WHERE
((mg f is null) OR (mg f='U') OR (mg f='L') OR (mg f='R') OR (mg_f='#') OR (mg f='S'")) AND
((flow _volume f is null) or (flow volume f ='L'"))
GROUP BY
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year

GO
PRINT 'Updating Mg total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.Mg total days = castnet temp.dbo.Mg temp.Mg total days
FROM
castnet temp.dbo.Mg temp, castnet working.dbo.drychem days
WHERE
castnet temp.dbo.Mg temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.Mg temp.quarter = castnet working.dbo.drychem days.quarter AND
castnet temp.dbo.Mg temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where Mg total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.Mg total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.Mg total days IS NULL
GO
PRINT 'Dropping table Mg TEMP'
DROP TABLE castnet temp.dbo.Mg temp
GO
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PRINT 'Creating table Na TEMP'
SELECT
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year,
Na_total days =
CASE
WHEN SUM (convert (float (8),dateoff-dateon)) IS NOT NULL
THEN SUM (convert (float (8),dateoff-dateon)) ELSE 0.0
END
INTO
castnet temp.dbo.Na temp
FROM
castnet working.dbo.drychem report RIGHT JOIN castnet working.dbo.drychem days ON
castnet working.dbo.drychem report.site id = castnet working.dbo.drychem days.site id AND

datepart(qq,(convert(datetiﬁé,((convert(real,dateoff7+convert(real,dateon))/2)))) = quarter AND
datepart (yy, (convert (datetime, ( (convert (real,dateoff)+convert (real,dateon))/2)))) = year
WHERE

((na_f is null) OR (na f='U') OR (na f='L') OR (na f='R') OR (na f='#') OR (na f='S')) AND
((flow volume f is null) or (flow volume f ='L'"))
GROUP BY
castnet working.dbo.drychem days.site id,
castnet working.dbo.drychem days.quarter,
castnet working.dbo.drychem days.year

GO
PRINT 'Updating Na total days DRYCHEM DAYS'
UPDATE
castnet working.dbo.drychem days
SET

castnet working.dbo.drychem days.Na total days = castnet temp.dbo.Na temp.Na total days
FROM
castnet temp.dbo.Na temp, castnet working.dbo.drychem days
WHERE
castnet temp.dbo.Na temp.site id = castnet working.dbo.drychem days.site id AND
castnet temp.dbo.Na temp.quarter = castnet working.dbo.drychem days.quarter AND
castnet temp.dbo.Na temp.year = castnet working.dbo.drychem days.year
GO
PRINT 'Updating DRYCHEM DAYS where Na total days is null'
UPDATE
castnet working.dbo.drychem days
SET
castnet working.dbo.drychem days.Na total days = 0.0
FROM
castnet working.dbo.drychem days
WHERE
castnet working.dbo.drychem days.Na total days IS NULL
GO
PRINT 'Dropping table Na TEMP'
DROP TABLE castnet temp.dbo.Na temp
PRINT 'DONE!'
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ATTACHMENT B
SQL Script to Create Fourth Highest Daily Maximum Ozone Concentrations

PRINT 'BEGIN ROLLING 8 AVG PROCESS - DROPPING TABLES'
DROP TABLE castnet temp.dbo.ozone temp

GO

DROP TABLE castnet temp.dbo.ozone dates

GO

DROP TABLE castnet temp.dbo.ozone_ 8hr

GO

DROP TABLE castnet temp.dbo.ozone dmax

GO

DROP TABLE castnet temp.dbo.ozone 8hr rank
GO

PRINT 'CREATE TABLE ozone temp'

CREATE TABLE castnet temp.dbo.ozone temp

(

PRIMARY KEY (site id, date time),

site id varchar (6) NOT NULL,

date_time datetime NOT NULL,

ozone real,

ozone f varchar (1)

)

GO

PRINT 'SELECT relevant ozone records'
INSERT INTO castnet temp.dbo.ozone temp
SELECT site_ id,

date time,

ozone,

ozone f

FROM castnet.dbo.metdata

WHERE date time BETWEEN '1/1/04' AND '12/31/04 23:00'
GO

INSERT INTO castnet temp.dbo.ozone temp
SELECT a.site id,

a.date time,

a.ozone,

a.ozone_ f

FROM castnet working.dbo.metdata 12 a LEFT JOIN castnet temp.dbo.ozone temp b ON
a.site id = b.site _id AND

a.date time = b.date time

WHERE a.date time BETWEEN '1/1/04' AND '12/31/04 23:00' AND
b.site id IS NULL

GO

PRINT 'Set OZONE = 0 where < 0 and valid'
UPDATE castnet temp.dbo.ozone temp

SET ozone = 0

WHERE ozone < 0 AND

(ozone f IS NULL OR ozone f IN ('<',' ', '~','S"))
GO

PRINT 'TRUNCATE OZONE concentrations'
UPDATE castnet temp.dbo.ozone temp

SET ozone = ROUND (ozone, 0, 1)

GO

PRINT 'Set invalid concentrations to null'
UPDATE castnet temp.dbo.ozone_ temp

SET ozone = NULL

WHERE ozone f IN ('B','C','D','F','I','M','P")
GO

PRINT 'CREATE TABLE ozone_dates'

CREATE TABLE castnet temp.dbo.ozone dates
(

PRIMARY KEY (start date),

start date smalldatetime NOT NULL,

end date smalldatetime NOT NULL
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)

GO

PRINT 'INSERT values into ozone dates'

INSERT INTO castnet temp.dbo.ozone dates

SELECT date time, date time + 7.0/24

FROM castnet temp.dbo.ozone temp

WHERE site id = 'PSU1l06'

GO

PRINT 'CREATE TABLE ozone_ 8hr'

CREATE TABLE castnet temp.dbo.ozone 8hr

(

PRIMARY KEY (site id, start date),

site id varchar (6) NOT NULL,

start date smalldatetime NOT NULL,

end_date smalldatetime NOT NULL,

ozone 8hr real,

ozone 8hr ct int,

ozone_8hr f wvarchar (7)

)

GO

PRINT 'INSERT 8 hr ozone averages'

INSERT INTO castnet temp.dbo.ozone 8hr

SELECT

site id,

start date,

end date,

AVG (ozone) ,

COUNT (ozone),

ozone 8hr f =

CASE
WHEN MAX (ozone) >= 80 AND COUNT (ozone) < 6 THEN 'FIX'
WHEN MAX (ozone) < 80 AND COUNT (ozone) < 6 THEN 'DONTFIX'
WHEN MAX (ozone) IS NULL THEN 'DONTFIX'
ELSE NULL
END

FROM castnet temp.dbo.ozone temp INNER JOIN castnet temp.dbo.ozone dates ON

date time BETWEEN start date AND end date

GROUP BY site id, start date, end date

GO

PRINT 'TRUNCATE 8 hr averages'

UPDATE castnet temp.dbo.ozone 8hr

SET ozone 8hr = ROUND(ozone 8hr, 0, 1)

GO

PRINT 'UPDATE ozone where flag = FIX'

UPDATE castnet temp.dbo.ozone temp

SET ozone = 10

FROM castnet temp.dbo.ozone_ temp a, castnet temp.dbo.ozone_ 8hr b

WHERE a.site id = b.site_ id AND

a.date_time BETWEEN b.start date AND b.end date AND

ozone 8hr f = 'FIX' AND
ozone IS NULL
GO

PRINT 'INSERT fix into ozone fix'

SELECT c.site_id, c.start date, AVG(ozone) AS ozone_ 8hr, COUNT (ozone) AS ozone_ 8hr ct
INTO castnet temp.dbo.ozone fix

FROM (castnet temp.dbo.ozone temp a INNER JOIN castnet temp.dbo.ozone dates b ON
date_time BETWEEN start date AND end date) INNER JOIN castnet temp.dbo.ozone 8hr c ON
a.site _id = c.site_id AND

b.start _date = c.start date

WHERE ozone 8hr f = 'FIX'

GROUP BY c.site id, c.start date, c.end date
GO

PRINT 'UPDATE ozone 8hr where flag = FIX'
UPDATE a

SET a.ozone 8hr = b.ozone 8hr,

a.ozone 8hr ct = b.ozone 8hr ct

FROM castnet temp.dbo.ozone 8hr a, castnet temp.dbo.ozone fix b
WHERE a.site id = b.site id AND

a.start date = b.start date
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GO

PRINT 'DROP TABLE ozone fix'

DROP TABLE castnet temp.dbo.ozone_ fix

GO

PRINT 'UPDATE flag where 8 hr >= 80 and flag = FIX'
UPDATE castnet temp.dbo.ozone 8hr

SET ozone 8hr f = 'USEIT'
WHERE ozone_ 8hr f = 'FIX' AND
ozone_8hr >= 80

GO

PRINT 'DELETE records where flag in (DONTFIX,FIX)'

DELETE FROM castnet temp.dbo.ozone 8hr WHERE ozone 8hr f IN ('DONTFIX','FIX')

GO

PRINT 'DENOTE records outside state ozone seasons'

UPDATE a

SET ozone 8hr f = 'DELETE'

FROM (castnet temp.dbo.ozone 8hr a INNER JOIN castnet.dbo.site b ON a.site id = b.site id) INNER
JOIN castnet temp.dbo.ozone seasons c ON

b.state = c.state

WHERE start date < CONVERT (datetime,
CONVERT(varchar,beg_month)+'/'+CONVERT(varchar,beg_day)+'/'+CONVERT(varchar,datepart(yy,start_dat
e))) OR

start date > CONVERT (datetime,
CONVERT(varchar,end_month)+'/'+CONVERT(varchar,end_day)+'/'+CONVERT(varchar,datepart(yy,start_dat
e))+' 23:00")

GO

PRINT 'DELETE records outside state ozone seasons'

DELETE FROM castnet temp.dbo.ozone 8hr WHERE ozone 8hr f = 'DELETE'
GO

PRINT 'CREATE TABLE ozone dmax'

CREATE TABLE castnet temp.dbo.ozone dmax

(

PRIMARY KEY (site id, yr, jday),

site id varchar (6) NOT NULL,

yr int NOT NULL,

jday int NOT NULL,

min date time datetime,

dmax_ 8hr int,

dmax_8hr ct int

)

GO

PRINT 'INSERT daily max values'

INSERT INTO castnet temp.dbo.ozone dmax
SELECT

site_id,

DATEPART (yy, start date),

DATEPART (dy, start date),

MIN (start date),

MAX (ozone_8hr),

COUNT (ozone_8hr)

FROM castnet temp.dbo.ozone 8hr

GROUP BY site id, DATEPART (yy, start date), DATEPART (dy, start date)
ORDER BY site id, DATEPART (yy, start date), DATEPART (dy, start date)
GO

PRINT 'Check completeness of daily max 8hr value'
UPDATE castnet temp.dbo.ozone dmax

SET dmax 8hr = NULL

WHERE dmax 8hr < 85 AND dmax 8hr ct < 18

GO

PRINT 'CREATE TABLE ozone 8hr rank'

CREATE TABLE castnet temp.dbo.ozone 8hr rank
(

PRIMARY KEY (site id, yr, rank),

site id varchar(6) NOT NULL,

yr int NOT NULL,

rank int NOT NULL,

max_ 8hr value int,

date time datetime

)
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GO

PRINT 'INSERT 1st high ozone daily max'
INSERT INTO castnet temp.dbo.ozone 8hr rank
SELECT site id, yr, 1 AS rank, MAX(dmax 8hr), NULL AS date time

FROM castnet temp.dbo.ozone dmax

GROUP BY site id, yr

GO

PRINT 'UPDATE 1st high date time'

UPDATE castnet temp.dbo.ozone 8hr rank

SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b
WHERE a.site id = b.site id AND

a.yr = b.yr AND

a.max 8hr value = b.dmax 8hr

GO

PRINT 'INSERT 2nd high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site_id, a.yr, 2 AS rank, MAX(a.dmax 8hr), NULL AS date_ time

FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b

WHERE a.site id = b.site id AND

a.min date time <> b.date time

GROUP BY a.site_id, a.yr

ORDER BY a.site id, a.yr

GO

PRINT 'UPDATE 2nd high date time'

UPDATE castnet temp.dbo.ozone_ 8hr rank

SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1)
WHERE a.site id = b.site_ id AND

a.site id = c.site_id AND

a.max_8hr value = b.dmax_ 8hr AND

rank = 2 AND

b.min date time <> c.date time

GO

PRINT 'INSERT 3rd high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site id, a.yr, 3 AS rank, MAX(a.dmax 8hr), NULL AS date time
FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank 2) c

WHERE a.site id = b.site_id AND

a.site_id = c.site_id AND

a.min date time <> b.date time AND

a.min _date time <> c.date time

GROUP BY a.site_id, a.yr

ORDER BY a.site_id, a.yr

GO

PRINT 'UPDATE 3rd high date time'

UPDATE castnet temp.dbo.ozone 8hr rank

SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2)
WHERE a.site id = b.site id AND

a.site_id = c.site_id AND

a.site _id = d.site_id AND

a.max_8hr value = b.dmax_ 8hr AND

rank = 3 AND

b.min date time <> c.date time AND

b.min date time <> d.date time

GO

PRINT 'INSERT 4th high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site id, a.yr, 4 AS rank, MAX(a.dmax 8hr), NULL AS date time

FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank
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(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d
= b.site_id AND

a.site_id = c.site_id AND
a.site_id = d.site_id AND

WHERE a.site id

a.min_date time
a.min_date time
a.min_date_time
GROUP BY a.site

ORDER BY a.site

GO

<> b.date_time
<> c.date_time
<> d.date time
id, a.yr
id, a.yr

AND
AND

PRINT 'UPDATE 4th high date_ time'
UPDATE castnet temp.dbo.ozone 8hr rank

SET date time =

FROM castnet temp.dbo.ozone 8hr rank a,

min date time

castnet temp.dbo.ozone dmax b,

(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
= b.site_id AND

WHERE a.site id
a.site_id =
a.site id =
a.site id =
a.max_8hr value
rank = 4 AND

c.site_id AND
d.site id AND
e.site id AND

= b.dmax 8hr AND

b.min date time <> c.date time AND
b.min date time <> d.date time AND

b.min_date time
GO
PRINT

<> e.date time

'INSERT 5th high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site id, a.yr,

5 AS rank, MAX(a.dmax 8hr), NULL AS

date time

FROM castnet temp.dbo.ozone dmax a,

(SELECT FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) c,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) e

WHERE a.site id = b.site_id AND
a.site id = c.site_id AND

a.site id =
a.site id =
a.min_date_time
a.min date time
a.min _date time
a.min_date_time
GROUP BY a.site

ORDER BY a.site

GO

d.site_id AND
e.site id AND

<> b.date time
<> c.date_time
<> d.date_time
<> e.date time
id, a.yr
id, a.yr

AND
AND
AND

PRINT 'UPDATE 5th high date time'
UPDATE castnet temp.dbo.ozone_ 8hr_ rank

SET date time =

(SELECT
(SELECT
(SELECT
(SELECT
WHERE a.site id
a.site id =
a.site_id =
a.site_id =
a.site_id =

min date time
FROM castnet temp.dbo.ozone 8hr rank a,
site id,
site id,
site_id,
site_id,

date time
date time
date_time
date_time

FROM
FROM
FROM
FROM

castnet temp.dbo.ozone dmax b,
castnet temp.dbo.ozone 8hr rank WHERE
castnet temp.dbo.ozone 8hr rank WHERE
castnet temp.dbo.ozone 8hr rank WHERE
castnet temp.dbo.ozone 8hr rank WHERE

= b.site id AND

c.site id AND
d.site_id AND
e.site_id AND
f.site_id AND

a.max_ 8hr value = b.dmax 8hr AND

rank = 5 AND

b.min _date time
b.min _date time
b.min date time
b.min date time
GO

PRINT

<>
<>
<>
<>

c.date time
d.date time
e.date time
f.date time

AND
AND
AND

'INSERT 6th high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site id, a.yr,
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FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) c,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) e,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) f

WHERE a.site id = b.site_ id AND
a.site_id = c.site_id AND

a.site id = d.site_id AND

a.site _id = e.site_id AND

a.site_id = f.site_id AND

a.min date time <> b.date time AND
a.min date time <> c.date time AND
a.min_date time <> d.date_ time AND
a.min _date time <> e.date time AND
a.min date time <> f.date time

GROUP BY a.site id, a.yr

ORDER BY a.site id, a.yr

GO

PRINT 'UPDATE 6th high date time'
UPDATE castnet temp.dbo.ozone 8hr rank
SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,

(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) c,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) d,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) e,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) f,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) g

WHERE a.site id = b.site id AND

a.site_id = c.site_id AND

a.site_id = d.site_id AND

a.site id = e.site_id AND

a.site id = f.site id AND

a.site_id = g.site_id AND

a.max 8hr value = b.dmax 8hr AND

rank = 6 AND

b.min date time <> c.date time AND

b.min date time <> d.date time AND

b.min date time <> e.date time AND

b.min date time <> f.date time AND

b.min date time <> g.date time

GO

PRINT 'INSERT 7th high ozone daily max'
INSERT INTO castnet temp.dbo.ozone 8hr rank
SELECT a.site id, a.yr, 7 AS rank, MAX(a.dmax 8hr), NULL AS date time
FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) c,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) e,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) f,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 6) g

WHERE a.site id = b.site_id AND
a.site_id = c.site_id AND
a.site id = d.site_id AND
a.site id = e.site_id AND
a.site_id = f.site_id AND
a.site_id = g.site_id AND
a.min_date time <> b.date time AND
a.min date time <> c.date time AND
a.min date time <> d.date time AND
a.min date time <> e.date time AND
a.min date time <> f.date time AND
a.min date time <> g.date time
GROUP BY a.site id, a.yr

ORDER BY a.site id, a.yr

GO

PRINT 'UPDATE 7th high date time'
UPDATE castnet temp.dbo.ozone 8hr rank
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SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,
SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =

( CI
(

(

(SELECT site id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank

(

(
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SELECT site_id, date_time FROM castnet temp.dbo.ozone_ 8hr rank WHERE rank
SELECT site_id, date_time FROM castnet temp.dbo.ozone_ 8hr rank WHERE rank =
WHERE a.site id = b.site id AND
a.site id = c.site_id AND
a.site_id = d.site_id AND
a.site id = e.site_id AND
a.site id = f.site id AND
a.site_id = g.site_id AND
a.site_id = h.site_id AND
a.max_ 8hr value = b.dmax 8hr AND
rank = 7 AND
b.min date time <> c.date time AND
b.min date time <> d.date time AND
b.min date time <> e.date time AND
b.min date time <> f.date time AND
b.min date time <> g.date time AND
b.min date time <> h.date time
GO
PRINT 'INSERT 8th high ozone daily max'
INSERT INTO castnet temp.dbo.ozone 8hr rank
SELECT a.site id, a.yr, 8 AS rank, MAX(a.dmax 8hr), NULL AS date time
FROM castnet temp.dbo.ozone dmax a,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(
(
(

) b!
) C,
) dl
) ey
SELECT FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5)
SELECT FROM castnet temp.dbo.ozone 8hr_ rank WHERE rank = 6)
SELECT FROM castnet temp.dbo.ozone 8hr_ rank WHERE rank = 7)
WHERE a.site id = b.site_id AND
a.site id = c.site_id AND
a.site id = d.site_id AND
a.site_id = e.site_id AND
a.site_id = f.site_id AND
a.site id = g.site_id AND
a.site id = h.site_id AND
a.min date time <> b.date time AND
a.min date time <> c.date time AND
a.min date time <> d.date time AND
a.min date time <> e.date time AND
a.min date time <> f.date time AND
a.min date time <> g.date time AND
a.min date time <> h.date time
GROUP BY a.site id, a.yr
ORDER BY a.site id, a.yr
GO
PRINT 'UPDATE 8th high date time'
UPDATE castnet temp.dbo.ozone 8hr rank
SET date time = min date time
FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =
(
(
(

£,

g
h

*
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SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank
SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank =

WHERE a.site id = b.site id AND

a.site id = c.site id AND

a.site_id = d.site_id AND

a.site_id = e.site_id AND

a.site id = f.site id AND

a.site id = g.site id AND

~N oUW N
Hh
~

Data Analysis and Reports_R3 AMEC E&I, Inc



Data Analysis and Reports
Revision No. 3

October 2011

Page 49 of 77

a.site _id = h.site_id AND

a.site id = i.site_id AND

a.max 8hr value = b.dmax 8hr AND

rank = 8 AND

b.min date time <> c.date time AND

b.min date time <> d.date time AND

b.min date time <> e.date time AND

b.min date time <> f.date time AND

b.min date time <> g.date time AND

b.min date time <> h.date time AND

b.min date time <> i.date time

GO

PRINT 'INSERT 9th high ozone daily max'
INSERT INTO castnet temp.dbo.ozone 8hr rank
SELECT a.site_id, a.yr, 9 AS rank, MAX(a.dmax 8hr), NULL AS date time
FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) c,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) e,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) f,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 6) g,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 7) h,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 8) i

WHERE a.site id = b.site id AND
a.site_id = c.site_id AND
a.site_id = d.site_id AND
a.site id = e.site_id AND
a.site id = f.site id AND
a.site_id = g.site_id AND
a.site_id = h.site_id AND
a.site id = i.site_id AND

a.min date time <> b.date time AND
a.min date time <> c.date time AND
a.min date time <> d.date time AND
a.min date time <> e.date time AND
a.min date time <> f.date time AND
a.min date time <> g.date time AND
a.min date time <> h.date time AND
a.min date time <> i.date time
GROUP BY a.site id, a.yr

ORDER BY a.site id, a.yr

GO

PRINT 'UPDATE 9th high date time'
UPDATE castnet temp.dbo.ozone 8hr rank
SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,

(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr_ rank WHERE rank = 1) c,
(SELECT site_id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) d,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) e,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) f,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) g,
(SELECT site_id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 6) h,
(SELECT site_id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 7) i,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 8) j

WHERE a.site id = b.site id AND
a.site_id = c.site_id AND

a.site _id = d.site_id AND
a.site_id = e.site_id AND
a.site id = f.site id AND
a.site id = g.site id AND
a.site_id = h.site_id AND
a.site_id = i.site_id AND
a.site id = j.site id AND
a.max_8hr value = b.dmax 8hr AND
rank = 9 AND

b.min date time <> c.date time AND
b.min date time <> d.date time AND
b.min date time <> e.date time AND
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b.min date time <> f.date time AND

b.min date time <> g.date time AND

b.min date time <> h.date time AND

b.min date time <> i.date time AND

b.min date time <> j.date time

GO

PRINT 'INSERT 10th high ozone daily max'

INSERT INTO castnet temp.dbo.ozone 8hr rank

SELECT a.site_id, a.yr, 10 AS rank, MAX(a.dmax 8hr), NULL AS date time
FROM castnet temp.dbo.ozone dmax a,

(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) b,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) c,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 3) d,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 4) e,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) f,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 6) g,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 7) h,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 8) i,
(SELECT * FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 9) j

WHERE a.site id = b.site id AND
a.site id = c.site_id AND
a.site_id = d.site_id AND
a.site_id = e.site_id AND
a.site id = f.site id AND
a.site id = g.site_id AND
a.site_id = h.site_id AND
a.site_id = i.site_id AND
a.site id = j.site id AND

a.min date time <> b.date time AND
a.min date time <> c.date time AND
a.min date time <> d.date time AND
a.min date time <> e.date time AND
a.min date time <> f.date time AND
a.min date time <> g.date time AND
a.min date time <> h.date time AND
a.min date time <> i.date time AND
a.min date time <> j.date time
GROUP BY a.site id, a.yr

ORDER BY a.site id, a.yr

GO

PRINT 'UPDATE 10th high date time'
UPDATE castnet temp.dbo.ozone 8hr rank
SET date time = min date time

FROM castnet temp.dbo.ozone 8hr rank a, castnet temp.dbo.ozone dmax b,

(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 1) c,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 2) d,
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr_ rank WHERE rank = 3) e,
(SELECT site_id, date_time FROM castnet temp.dbo.ozone 8hr_ rank WHERE rank = 4) f,
(SELECT site_id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 5) g,
(SELECT site_id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 6) h,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 7) i,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 8) 7J,
(SELECT site id, date time FROM castnet temp.dbo.ozone 8hr rank WHERE rank = 9) k

WHERE a.site id = b.site id AND
a.site id = c.site_id AND
a.site id = d.site_id AND
a.site_id = e.site_id AND
a.site_id = f.site_id AND
a.site_id = g.site_id AND
a.site id = h.site id AND
a.site id = i.site id AND
a.site_id = j.site_id AND
a.site_id = k.site_id AND
a.max_8hr value = b.dmax 8hr AND
rank = 10 AND

b.min date time <> c.date time AND
b.min date time <> d.date time AND
b.min date time <> e.date time AND
b.min date time <> f.date time AND
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GO

PRINT 'DONE!'
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ATTACHMENT C
SAS Program to Create Fourth Highest Daily Maximum Ozone Concentrations

Note:  The SAS" Datasets REG1 and REG2 referred to the header of the program are provided in Attachments D
and E, respectively.
/ *

SAS Program Name: Rolling8.SAS
Written By: Laurie Hamilton and Mary Burnett

Program Purpose: To calculate the fourth highest daily maximum rolling 8-hour average ozone
concentration for a given year

Input Variables: DATE TIME (date and time), OZONE (ozone concentration in ppb),
OZONE F (ozone flag), SITE ID (site ID such as EGB181) from Access file, and
REGl1 and REG2 SAS datasets

*/

* Resets page number to 1 for printing purposes;

options pageno=1;

* Subdirectory where Access file containing ozone data is located and where all
SAS datasets will be stored;

libname rolling8 'c:\castnet';

Create SITENUM variable from SITE ID variable for sorting purposes;

Set negative, nonmissing ozone concentrations to zero;

Truncate the ozone concentration;

If ozone flag is B, C, D, F, I, or M, then set the ozone concentration to
missing;

* % ok %

proc import out=rolling8.imported ozone2001
datatable="ozone2001" dbms=access97 replace;
database="c:\castnet\ozone2001.mdb";
run;

data rolling8.ozone2001;
set rolling8.imported ozone2001;
sitenum=substr (site id,4,3);
if ozone<0 and ozone ne . then ozone=0;
ozone=int (ozone) ;
if ozone f in ('B' 'C' 'D' 'F' 'I' 'M') then ozone=.;
hour=hour (round (date time));
run;

* Rename and reformat date time to date, keep minimum number of variables
required, convert ppb to ppm, and then sort the temporary ozone file, tempoz;

data tempoz (keep=sitenum date hour ozone);
format date mmddyy9.;
set rolling8.ozone2001;
date=date time;
ozone=ozone/1000;
run;

proc sort data=tempoz;

by sitenum date hour;
run;
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* Create permanent datasets, roll8 and ltévalid;

data rolling8.roll8 (keep=sitenum begdate beghour roll8 wvalidn
rename= (beghour=hour begdate=date))
rolling8.lt6valid (keep=sitenum begdate beghour validn holdozl-holdoz8) ;

format begdate mmddyy8. holddtl-holddt8 mmddyy8.;

length holdhrl-holdhr8 $2 holdozl-holdoz8 8 holddtl-holddt8 8 beghour $2;
set tempoz;

by sitenum;

retain holdhrl-holdhr8 holdozl-holdoz8 holddtl-holddt8 count;

array ahour holdhrl-holdhr8;
array aoz holdozl-holdoz8;
array adate holddtl-holddt8;

validn=0;
beghour=' ';
calcroll=.;
roll8=.;
totoz=0;

if first.sitenum then do;
do i=1 to 8;
ahour[i]=' ';
aozl[il=.;
adate[i]=.;
end;
count=0;
count=count+1l;
ahour [count]=hour;
aoz[count]=ozone;
adate[count]=date;
end;

else do;
count=count+1;

if 2 le count le 7 then do;
ahour [count ]=hour;
aoz [count]=o0zone;
adate [count]=date;

end;

else do;
ahour[8]=hour;
aoz[8]=ozone;
adate[8]=date;
do i=1 to 8;
if aoz[i] ne . then validn=validn+1;
end;

if validn 1t 6 then do;
calcroll=.;
roll8=.;
beghour=ahour[1l];
begdate=adate[l];
end;

else do;

Data Analysis and Reports_R3 AMEC E&I, Inc



Data Analysis and Reports
Revision No. 3

October 2011
Page 54 of 77
do i=1 to 8;
if aoz[i] ne . then totoz=totoz+aoz[i];
end;

calcroll=totoz/validn;
beghour=ahour([1];
begdate=adate[1l];

end;

roll8=int (1000*calcroll) /1000;
output rolling8.roll8;
if validn 1t 6 then output rolling8.lté6valid;
do i=1 to 7;
ahour[i]=ahour[i+l];
adate[il=adate[i+1];
aoz[i]l=aoz[i+1];

end;
ahour[8]='" ';
aoz[8]= .;
adate[8]= .;
end;
end;
run;

data rolling8.lté6overd (drop=flag);
set rolling8.1lt6valid;
array aoz holdozl-holdoz8;
do i=1 to 8;
if aoz[i] ge 0.08 then flag='*"';
end;
if flag='*' then output;
run;

data rolling8.fixlt6;
set rolling8.lt6over;
array aoz holdozl-holdoz8;
do i=1 to 8;
if aoz[i]=. then aoz[i]=0.001;
end;
totoz=sum (holdozl,holdoz2,holdoz3, holdoz4,holdoz5,holdoz6,holdoz7,holdoz8) ;
calcroll=totoz/8;
roll8=int (1000*calcroll) /1000;
if roll8 ge 0.08 then fixflag='*"';
run;

data rolling8.keepme;
set rolling8.fix1t6;
if fixflag='*"';
run;

proc print;
titlel 'Less than 6 valid hours, but rolling 8 with half min DL substituted for
missing is 8';
title2 'These (dataset keepme) need to be combined with dataset roll8';
var sitenum begdate beghour holdozl-holdoz8 totoz validn roll8;
run;

proc sort data=rolling8.roll8;
by sitenum;
run;

proc sort data=rolling8.regl;

by sitenum;
run;
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data rolling8.roll82 oops;
merge rolling8.regl (in=inreg) rolling8.roll8 (in=inroll);
by sitenum;
if inroll then output rolling8.roll82;
if inroll and not inreg then output oops;
run;

proc freq data=oops;
title 'Missing State Codes';
tables sitenum;
run;

proc sort data=rolling8.roll82;
by stcode;
run;

proc sort data=rolling8.reg2;
by stcode;
run;

data temproll oops;
merge rolling8.reg2 (in=inreg) rolling8.roll82 (in=inroll);
by stcode;
if inroll then output temproll;
if inroll and not inreg then output oops;
run;

proc freq data=oops;
title 'States without ozone seasons';
tables stcode;
run;

data tempalll (drop=begmon endmon);
set temproll;
month=month (date) ;
year=year (date) ;
if begmon le month le endmon then output;
run;

data tempwi ok;
set tempalll;
if stcode='WI' then output tempwi;
else output ok;
run;

data tempwi2 oops2;
set tempwi;
if 5 le month le 9 then output tempwi2;
else do;
if month=4 then do;
if day(date) ge 15 then output tempwi2;
else delete;
end;
else if month=10 then do;
if day(date) gt 15 then delete;
else output tempwi2;
end;
else output oops2;
end;
run;

proc print data=oops2;

title 'Wisconsin';
run;
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data rolling8.roll83;

set ok tempwi2;
run;

proc sort data=rolling8.roll83;

by sitenum year month;
run;

proc datasets;

delete ok tempwi2 tempwi tempoz;
run;

data checkl (keep=sitenum stcode year firstmon) check2 (keep=sitenum stcode year

lastmon) ;
set rolling8.roll83;
by sitenum year;
if first.year then do;
firstmon=month;
output checkl;
end;
else if last.year then do;
lastmon=month;
output check?2;
end;
run;

data both;

merge checkl check2;
by sitenum year;
run;

proc print uniform data=both;

title 'First and Last Months of Ozone Seasons';
var stcode firstmon lastmon;

by sitenum year;

id sitenum year;

run;

data temp;

set rolling8.roll83;
year=year (date) ;
run;

proc sort data=temp out=tempsort;

by sitenum year date;
run;

proc means data=tempsort noprint max n nmiss;

by sitenum year date;

id stcode region;

var roll8;

output out=rolling8.daymax?2 max=daymax n=validn nmiss=nmiss;
run;

data rolling8.daymax2 rolling8.dmchck2;

set rolling8.daymax2 (drop= type freq );

year=year (date) ;

if validn 1t 18 and daymax ge 0.085 then output rolling8.dmchck2;
if validn 1t 18 and daymax 1t 0.085 then daymax=.;

output rolling8.daymax2;

run;

proc print uniform data=rolling8.dmchck2;

title 'Valid N < 18 and Daily Max >= 0.085';
run;
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data temp;
set rolling8.daymax2;
run;

proc sort data=temp out=tempsort;
by sitenum year descending daymax;
run;

data rolling8.highd4th;
set tempsort;
by sitenum year;
retain count;
if first.year then count=1;
else do;
if count=3 then do;
high4th=daymax;
count=count+1;
output;
end;
else count=count+l;
end;
run;

proc print data=rolling8.high4th;
titlel 'All Ozone Data (Using Truncated Data) ';
title2 'Fourth Highest Daily Maximum Rolling 8-Hour Average Ozone
Concentration';
var stcode sitenum date validn highd4th;
run;

* Put SITE ID variable back into dataset;

data temp (keep=sitenum site id dummy);
set rolling8.o0zone2001;
dummy=1;
run;

proc sort;
by sitenum site id;
run;

proc means noprint;
var dummy;
by sitenum site id;
output out=reassign n=n;
run;

data reassign (keep=sitenum site id);
set reassign;
run;

proc sort;
by sitenum;
run;

proc sort data=rolling8.high4dth;
by sitenum;
run;

data combo (keep=site id date highd4th);
format site id $6. date mmddyy8. high4th 9.;
merge reassign rolling8.high4th (in=inh);
by sitenum;
if inh;
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high4th=high4th*1000;
run;

proc sort data=combo;
by site id;
run;

* Export results into Excel;

proc dbload dbms=Excel data=combo;
path="'c:\rolling8\High4th 2001.xls';
putnames yes;
limit=0;
load;
run;
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drop
drop
drop
drop
drop
drop

go

table
table
table
table
table
table

castnet temp.
castnet temp.
castnet temp.
castnet temp.
castnet temp.
castnet temp.

SQL Script for the Calculation of SUMO06 Values

dbo.
dbo.
dbo.
dbo.
dbo.
dbo.

ATTACHMENT D

sum06_day
sum06_day ct
sum06 day all
sum06_month

sum06 _month fixed
ozone sum06 temp

create table castnet temp.dbo.sum06 day

(

PRIMARY KEY (site id,year,month,day),
varchar (6),

site

year
month
day

ozone sum06

)
go

id

int,
int,
int,
real

insert into castnet temp.dbo.sum06 day

selec
a.sit

t
e id,

datepart (yy,date time),
datepart (m,date time),
datepart (dd,date time),

sum (ROUND (ozone, 0, 1))/1000
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from (castnet.dbo.ozone a INNER JOIN castnet.dbo.site b ON a.site id = b.site id) INNER JOIN
castnet temp.dbo.ozone seasons c ON

b.sta

te =

c.state
where date time between '1/1/05' and '12/31/05 23:00' and ozone >= 60 and

(ozone f is null or ozone f in ('<',' ','*','S")) and
datepart (hh,date time) between 8 and 19 and

date time between CONVERT (datetime,

CONVERT (varchar, beg month)+'/'+CONVERT (varchar, beg day)+'/'+CONVERT (varchar, datepart (yy,date time)))

and

CONVERT (datetime,
CONVERT (varchar, end month)+'/'+CONVERT (varchar,end day)+'/'+CONVERT (varchar, datepart (yy,date time))+'

23:00

")

group by a.site id,
datepart (yy,date time),
datepart (m,date time),
datepart (dd,date time)

go

create table castnet temp.dbo.sum06 day ct

(

PRIMARY KEY (site id,year,month,day),
varchar (6) ,

site id

year int,
month int,
day int,
valid records int
)

go

insert into castnet temp.dbo.sum06 day ct
select

a.site id,
datepart (yy,date time),
datepart (m,date time),
datepart (dd,date time),

count

(*)

from (castnet.dbo.ozone a INNER JOIN castnet.dbo.site b ON a.site id = b.site id) INNER JOIN
castnet temp.dbo.ozone seasons c ON
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b.state = c.state

where date_time between '1/1/05' and '12/31/05 23:00' and
(ozone f is null or ozone f in ('<',' ','"','S'"))

datepart (hh,date time) between 8 and 19 and
date time between CONVERT (datetime,
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CONVERT(varchar,begimonth)+'/'+CONVERT(varchar,begﬁday)+'/'+CONVERT(varchar,datepart(yy,dateitime)))

and
CONVERT (datetime,

CONVERT(varchar,endgmonth)+'/'+CONVERT(varchar,endﬁday)+'/'+CONVERT(varchar,datepart(yy,dategtime))+'

23:00")

group by a.site id,

datepart (yy,date time),

datepart (m,date_time),

datepart (dd,date time)

go

create table castnet temp.dbo.sum06 day all
(

PRIMARY KEY (site id,year,month,day),

site id varchar (6) ,
year int,

month int,

day int,
records int

)

go

insert into castnet temp.dbo.sum06 day all
select

a.site id,

datepart (yy,date time),

datepart (m,date_time),

datepart (dd,date time),

count (*)

from (castnet.dbo.ozone a INNER JOIN castnet.dbo.site b ON a.site id = b.site id) INNER JOIN

castnet temp.dbo.ozone seasons c ON
b.state = c.state

where date time between '1/1/05' and '12/31/05 23:00' and datepart (hh,date time) between 8 and 19 and

date time between CONVERT (datetime,

CONVERT (varchar, beg month)+'/'+CONVERT (varchar, beg day)+'/'+CONVERT (varchar, datepart (yy,date time)))

and
CONVERT (datetime,

CONVERT(varchar,end_month)+'/'+CONVERT(varchar,end_day)+'/'+CONVERT(varchar,datepart(yy,date_time))+'

23:00")

group by a.site id,

datepart (yy,date time),

datepart (m,date time),

datepart (dd,date time)

go

create table castnet temp.dbo.sum06 month
(

PRIMARY KEY (site id,year,month),

site id varchar (6) ,
year int,

month int,

ozone sum06 real,
valid days int,

valid hours int

)

go

insert into castnet temp.dbo.sum06 month
select

a.site id,

a.year,

a.month,

sum(ozone sum06) ,

count (*),

Data Analysis and Reports_R3

AMEC E&I, Inc



Data Analysis and Reports
Revision No. 3

October 2011
Page 61 of 77

sum(valid records)

from (castnet temp.dbo.sum06 day all a left join castnet temp.dbo.sum06 day b on
a.site id = b.site_id and

a.year = b.year and

a.month = b.month and

a.day = b.day) left join castnet temp.dbo.sum06 day ct c on
a.site id = c.site id and

a.year = c.year and

a.month = c.month and

a.day = c.day

group by a.site id, a.year, a.month

go

create table castnet temp.dbo.sum06 month fixed

(

PRIMARY KEY (site id,year,month),

site id varchar (6),
year int,

month int,

ozone sum06_ fix real,

pct month real

)

go

insert into castnet temp.dbo.sum06 month fixed

select

a.site id,

a.year,

a.month,

ozone sum0O6*hours/valid hours,

1.0*valid days/days

from castnet temp.dbo.sumO6 month a inner join

(select site_id, year, month, count(*) as days, sum(records) as hours
from castnet temp.dbo.sum06 day all group by site id, year, month) b on
a.site id = b.site id and

a.year = b.year and

a.month = b.month

go

create table castnet temp.dbo.ozone sum06 temp

(

PRIMARY KEY (site id,year,beginning month,end month),

site id varchar (6) ,
year int,
beginning month int,

end month int,

ozone sum06 real,
valid months int

)

go

PRINT 'Insert records for Jan - Mar'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06_ fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 1 and end month >= 3) and

month between 1 and 3 and

pct month >= 0.7

group by site id, year

go
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PRINT 'Insert records for Feb - Apr'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 2 and end month >= 4) and

month between 2 and 4 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Mar - May'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 3 and end month >= 5) and

month between 3 and 5 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Apr - Jun'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 4 and end month >= 6) and

month between 4 and 6 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for May - Jul'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed
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where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 5 and end month >= 7) and

month between 5 and 7 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Jun - Aug'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 6 and end month >= 8) and

month between 6 and 8 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Jul - Sep'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone sum06 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 7 and end month >= 9) and

month between 7 and 9 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Aug - Oct'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,

year,

min (month),

max (month) ,

ozone suml6 =

case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)

from castnet temp.dbo.sum06 month fixed

where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on

a.state = b.state where beg month <= 8 and end month >= 10) and

month between 8 and 10 and

pct month >= 0.7

group by site id, year

go

PRINT 'Insert records for Sep - Nov'

insert into castnet temp.dbo.ozone sum06 temp

select

site id,
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year,
min (month),
max (month) ,
ozone sum06 =
case when sum(ozone sum06_ fix) is null then 0 else sum(ozone_sum06 fix) end,
count (*)
from castnet temp.dbo.sum06 month fixed
where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on
a.state = b.state where beg month <= 9 and end month >= 11) and
month between 9 and 11 and
pct month >= 0.7
group by site id, year
PRINT 'Insert records for Oct - Dec'
insert into castnet temp.dbo.ozone sum06 temp
select
site id,
year,
min (month),
max (month) ,
ozone sum06 =
case when sum(ozone sum06 fix) is null then 0 else sum(ozone sum06 fix) end,
count (*)
from castnet temp.dbo.sum06 month fixed
where site id in (select site id from castnet.dbo.site a inner join castnet temp.dbo.ozone seasons b
on
a.state = b.state where beg month <= 10 and end month >= 12) and
month between 10 and 12 and
pct month >= 0.7
group by site id, year
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ATTACHMENT E
SAS® Program for the Calculation of SUM06 Values
Note: The SAS® Datasets REG1 and REG2 referred to the header of the program are provided in Attachments D
and E, respectively.
/ *

SAS Program Name: SUM06.SAS

Written By: Laurie Hamilton and Mary Burnett
Program Purpose: To calculate the maximum annual 3-month rolling SUMO6
Note: Monthly sums adjusted for missing data and rolling sum set to missing if at least one month

is missing
Input Variables: Ozone data from Rolling8.SAS program, REGl and REG2 files

*/

* Resets page number to 1 for printing purposes;

options pageno=1;

* Subdirectory where SAS dataset file containing ozone data is located

and where all SAS datasets created in this program will be stored;

libname sum06 'c:\castnet';

* Create SITENUM variable from SITE ID variable for sorting purposes,
create MONTH variable from DATE TIME variable, extract pertinent data

for SUMO6 calculations (between 8 a.m. and 8 p.m.);

data sum06.sumO6data;
set sum06.0zone2001;
sitenum=substr (site id, 4,3);
month=month (date time);
if hour>=8 and hour<=19;

run;

* Attach state codes to data;

proc sort data=sum06.regl;
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by sitenum;

run;

proc sort data=sum06.sumO6data;
by sitenum;

run;

data sum06.sumO6data;
merge sum06.sumO6data (in=inm) sumO6.regl;
by sitenum;
if inm;

run;

* Attach beginning and ending months of ozone seasons to ozone data;

proc sort data=sum06.reg2;
by stcode;

run;

proc sort data=sum06.sumO6data;
by stcode;

run;

data sum06.sumO6data;
merge sum06.sumO6data (in=inm) sum06.reg2;
by stcode;
if inm;

run;

Create DAY variable from DATE TIME variable, eliminate data that

falls outside of ozone season with special care taken for Wisconsin;

data sum06.sumO6data;
set sum06.sum06data;
day=day (date time);
if month<begmon or month>endmon then delete;
if stcode='WI' and month=4 and day<l5 then delete;
if stcode='WI' and month=10 and day>15 then delete;

run;
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* Set negative, nonmissing ozone concentrations to zero, truncate the
ozone concentration, and set the ozone concentration to missing if

the ozone flag is B, C, D, F, I, or M;

data sum06.sumO6data;
set sum06.sum06data;
if ozone<0 and ozone ne . then ozone=0;
ozone=int (ozone) ;
if ozone f in ('B' 'C' 'D' 'F' 'I' 'M') then ozone=.;

run;

* Extract year from data;

data sum06.sumO6data;
set sum06.sumO6data;
year=year (date_ time);

run;

* Rename dataset and subset years if running multiple years of data;

data sum06.year2001;
set sum06.sumO6data;

run;

Smacro dataset (yearyear, sum0oyy);

* Extract data where ozone is greater than or equal to 60 and set all

data less than 60 to 0, keep only pertinent variables;

data temp (keep=sitenum year month ge60 ozone);
set sum06.&yearyear;
if ozone ge 60 then ge60=ozone;
else ge60=0;

run;
proc sort;

by sitenum month;

run;
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proc means noprint;
var ge60 ozone;
by sitenum month;
id year;
output out=tempstat sum=ge60ua dummyl n=dummy2 validn
nmiss=dummy3 nmiss;

run;

data sum06.&sum06yy (keep=sitenum year month ge60ua ge60adj totrecs
validn scalfact);
set tempstat;
totrecs=validn+nmiss;
scalfact=totrecs/validn;
ge60adj=ge60ua*scalfact;

run;

proc print;
by sitenum;
id sitenum;

run;

Smend dataset;

%dataset (year2001, sum0601) ;

%macro dataset (sum06yy, rollyy) ;

data temp (rename=(ge60adj=gel6adj));
set sum06.&sum06yy;
ge60adj=ge60adj/1000;

run;

data sum06.&rollyy (keep=sitenum year janmar06 febapr06 marmay06
aprjun06 mayjul06 junaug06 julsep06 augoct06
sepnov06 octdec06) ;
set temp;
by sitenum month;

length jan06 feb06 mar06 apr06 may06 jun06 jul06 aug06 sep06 oct06
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nov06 dec06 8;
retain jan06 feb06 mar06 apr06 may06 jun06 jul06 aug06 sep06 oct06
nov06 dec06 8;
array amon06 jan06 feb06 mar06 apr06 may06 jun06 jul06 aug06 sep06
oct06 nov06 dec06;
array aroll06 janmar06 febapr06 marmay06 aprjun06 mayjul06 junaug06
julsep06 augoct06 sepnov06 octdec06;
if first.sitenum then do;
do i=1 to 12;
amon06 [i]=.;
end;
do i=1 to 10;
arollOe6[il=.;
end;
end;
if month=1 then do;
jan06=ge06adj;
end;
else if month=2 then do;
feb06=ge06adj;
end;
else if month=3 then do;
mar06=gel6adj;
end;
else if month=4 then do;
aprO06=gel6adj;
end;
else if month=5 then do;
may06=ge06adj;
end;
else if month=6 then do;
jun06=ge06adj;
end;
else if month=7 then do;
julO6=ge06adj;
end;
else if month=8 then do;
aug06=gel6adj;

end;
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else if month=9 then do;
sep06=gel6adj;
end;
else if month=10 then do;
oct06=gel6adj;
end;
else if month=11 then do;
nov06=gel6adj;
end;
else if month=12 then do;
decO6=gel6adj;

end;

if last.sitenum then do;
do i=1 to 10;
if amon06[i]=. or amon06[i+l]=. or amon06[i+2]=. then do;
arollOe6[il=.;
end;
else do;
aroll06[i]=amon06[i]+amon06[i+1]+amon06[i+2];
end;
end;
output;
end;

run;
proc print;
var year sitenum janmar06 febapr06 marmay06 aprjun06 mayjul06
Jjunaug06 julsep06 augoct06 sepnov06 octdec06;
run;
%mend dataset;
$dataset (sum0601,rol101) ;
proc sort data=sum06.rptdata;

by sitenum year descending value;

run;
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data sum06.max;
set sum06.rptdata;
by sitenum year;
if first.year then output;

run;

proc print;
by sitenum;
id sitenum;
var year montype value;
format value 7.1;
titlel 'Maximum Annual 3-Month Rolling SUMO06 (ppm)';

run;

data sum06.rptdata (keep=sitenum year montype monsort value);

set sum06.roll01;

montype="JanMar"';
value=janmar06;
monsort=1;

output;

montype="'FebApr';
value=febapr06;
monsort=2;

output;

montype='MarMay';
value=marmay06;
monsort=3;

output;

montype="AprJun';
value=aprjun06;
monsort=4;

output;

montype="'MayJul';

value=mayjul06;
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monsort=>5;

output;

montype="'JunAug';
value=junaug06;
monsort=6;

output;

montype="JulSep';
value=julsep06;
monsort=7;

output;

montype="'AugOct"';
value=augoct06;
monsort=8;

output;

montype="'SepNov';
value=sepnov06;
monsort=9;

output;

montype="0ctDec';
value=octdec06;
monsort=10;

output;

run;

proc sort data=sum06.rptdata;
by sitenum year monsort;

run;

data temp (keep=sitenum site id dummy);
set sum06.sum06data;
dummy=1;

run;
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proc sort;
by sitenum site id;

run;

proc means noprint;
var dummy;
by sitenum site id;
output out=temp2 n=n;

run;

data temp2 (keep=sitenum site id);
set temp2;

run;

proc sort;
by sitenum;

run;

proc sort data=sum06.max;
by sitenum;

run;

data combo (keep=site id year montype value);
format site id $6. year 15.7 montype $6. value 15.7;
merge temp2 sum06.max (in=inmax);
by sitenum;
if inmax;

run;

* Export SUMO6 values from SAS dataset into Excel file;

proc export data=combo
outfile='c:\castnet\sum06_max 2001.x1ls’
dbms=excel2000 replace;

run;
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ATTACHMENT F
REG1 SAS Dataset Required by SAS® Programs
Detailed in Attachments B and C

REG1 SAS Dataset Required by SAS® Programs Detailed in Attachments B and C

SITE NUM STCODE
101 NC
102 TN
103 NY
104 NY
105 NY
106 PA
107 \AY
108 VA
109 NH
110 NY
111 TN
112 PA
113 PA
114 OH
115 MI
116 MD
117 PA
118 VA
119 wV
120 VA
121 KY
122 OH
123 OH
124 MI
125 NC
126 NC
127 TN
128 PA
129 KY
130 IL
131 KY
131 KY
132 ME
133 IN
134 WI
135 ME
136 KY
137 NC
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REG1 SAS Dataset Required by SAS® Programs Detailed in Attachments B and C

SITE NUM STCODE
138 IL
139 MD
140 IN
141 FL
142 NC
144 NJ
145 VT
146 IL
147 CT
148 MI
149 MI
150 AR
151 MS
152 AL
153 GA
156 FL
157 IL
161 CoO
162 UT
163 ID
164 NV
165 wY
167 AZ
168 MT
169 wY
171 KY
172 OH
174 AZ
175 NY
181 CN
184 KS
185 OK
187 NY
206 CoO
207 \AY
214 OH
228 PA
231 KY
235 ME
253 GA
256 FL
257 IL
263 1D

Data Analysis and Reports_R3 AMEC E&I, Inc



Data Analysis and Reports
Revision No. 3

October 2011

Page 76 of 77

REG1 SAS Dataset Required by SAS® Programs Detailed in Attachments B and C

SITE NUM STCODE
267 AZ
302 VA
401 X
402 CA
403 CA
404 CA
405 CoO
406 CO
407 UT
408 wY
409 WA
410 CA
411 NV
412 CA
413 MN
414 CA
415 WA
416 ME
417 AK
418 VA
419 FL

42 ND
420 TN
421 WA
422 ND
423 VI
424 HI
425 AK
467 AZ
468 MT
474 AZ
571 KY
572 OH
888 MI
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ATTACHMENT G
REG2 SAS Dataset Required by SAS® Programs
Detailed in Attachments B and C
STCODE BEGMON ENDMON POSSDAYS

AK 4 10 214
AL 3 10 245
AR 3 11 275
AZ 1 12 365
CA 1 12 365
CO 3 9 214
CT 4 9 183
FL 3 10 245
GA 3 10 245
HI 1 12 365
ID 4 10 214
IL 4 10 214
IN 4 9 183
KS 4 10 214
KY 3 10 245
MD 4 10 214
ME 4 9 183
MI 4 9 183
MN 4 10 214
MS 3 10 245
MT 6 9 122
NC 4 10 214
ND 5 9 153
NH 4 9 183
NJ 4 10 214
NV 1 12 365
NY 4 10 214
OH 4 10 214
OK 3 11 275
PA 4 10 214
SC 4 10 214
TN 3 10 245
X 3 10 245
UT 5 9 153
VA 4 10 214
VI 1 12 365
VT 4 9 183
WA 5 9 153
WI 4 10 184
WV 4 10 214
WY 4 10 214
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DATA DELIVERABLES

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide consistent guidance to
AMEC E&lI, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) personnel for delivering data to the U.S. Environmental Protection
Agency (EPA) as specified in the CASTNET Quality Assurance Project Plan (QAPP)

(AMEC, 2011).

20 SCOPE

The processes described in this SOP are applicable to the production of contractual CASTNET
data deliverables, which are prepared by AMEC for submittal to EPA. This SOP assumes that
the user possesses a basic understanding of the SQL Server 7.0 Enterprise Manager.

3.0 SUMMARY

This SOP describes the process for routine data submissions to the EPA Oracle database.
Appendix A describes the process for separate monthly generation of ozone data files for
uploading to the EPA Air Quality System (AQS) data submittal web application. AQS submittals
are performed as per instructions in the AQS User Guide.

Preparation of a CASTNET data deliverable for submittal to EPA involves generating files
containing specific data records from various tables contained in the CASTNET SQL Server 7.0
database. A general overview of the steps necessary for preparation of a CASTNET data
deliverable is depicted in Figure 1. For more information concerning the CASTNET database
and its contents, please see the CASTNET QAPP (AMEC, 2011).
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Figure 1

Data Deliverable Submittal Overview

Export data from SQL
Server to Oracle

Select data table
I

Activate DTS Export Wizard
|
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N
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Y

Use Query Analyzer

I
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I
Finish

Copy Oracle database to
EPA database

Copy command

Specify Table copy

Select destination schema in EPA database

Send e-mail notification to EPA

3.1 Delivery Schedule

3.1.1 Oracle Database Submittals
Specific tables are delivered monthly, quarterly, annually (regular and alternate), and “on
change.” Table 1 lists all of the data tables submitted to EPA and their delivery frequency.
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Table 1 Data Table Delivery Schedule

Delivery Schedule

Table Name Monthly | Quarterly | Annually | On Change

DRYCHEM
FILTER_PACK
GAS_CALIBRATION
HOURLY_GAS
METDATA

ANEANINE NN

CALIBRATION_SUMMARY
LABDATA

LABDATA_QC
SAMPLE_REFERENCE
SITE_OPERATORS

AN VANININ

EQUIPMENT_INVENTORY
MODEL_OUTPUT
MODEL_OUTPUT_WEEK

ANRANEN

ASSUMED_FLOW
CALIBRATION_CRITERA
LEAF_ANGLE
MODEL_VERSION
PLANT

PLANT_PROFILE
SITE_OPS
SITE_PLANT_DETAIL
SITE_PLANT_SUMMARY
SITE_STATUS

SITE

SITES_RENAMED

SRR NN NN NE VANENAN

The METDATA, DRYCHEM, and FILTER_PACK tables contain Level 3 validated data for
both EPA and National Park Service (NPS)-sponsored sites, and are delivered to EPA by the last
day of each month. For the EPA-sponsored sites, the data in these tables span a 6-month period
for a specified group of sites. The makeup of each monthly group is determined by the yearly
calibration schedule set by AMEC’s Field Operations Manager. Approximately 11 sites are
included in each calibration group. Since each group of sites is calibrated twice a year, the data
for each group are submitted twice a year, 60 days after the end of the month in which that group
of sites was calibrated. In order to produce a complete data set for use in preparing the annual
report, no calibrations are scheduled in December or June. This results in two “rollover” months
(February and August) when no monthly submittal is made. Table 2 provides a list of the EPA-
sponsored sites in each group along with the months their data are submitted.
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Table 2 EPA-Sponsored Site Calibration and Validated Data Submittal Schedules
Months Time Period Delivery
Group EPA Sites Calibrated Calibrated Submitted Months
SE-4 SND152, AL  CND125,NC January July — December March
(6 Sites) | GAS153, GA COW137,NC July January — June September
BFT142, NC PNF126, NC
MW-6 | CDzZ171,KY  MCK231, KY January July — December March
(6 Sites) | CKT136, KY  ESP127, TN July January — June September
MCK131, KY SPD111, TN
E-1 BEL116, MD CTH110,NY  PED108, VA February August — January April
(8 Sites) | BWR139, MD ARE 128, PA  VPI120, VA August February — July October
WSP144, NJ PSU106, PA
SE-5 CAD150, AR  IRL141, FL February August — January April
(4 Sites) | CVL151, MS  SUM156, FL August February — July October
MW-7 | ALH157, IL VIN140, IN QAK172, OH March September — February May
(8 Sites) | BVL130, IL DCP114,0H  PRK134, WI September March — August November
STK138, IL OXF122, OH
W-9 KNZ184,KS  SAN189, NE March September — February May
(4 Sites) | CHE185, OK  ALC188, TX September March — August November
E-2 ABT147,CT CAT175,NY  EGB181ON April October — March June
(7 Sites) | ASH135, ME  HWF187, NY October April — September December
HOW132, ME WST109, NH
MW-8 | SAL133, IN UVL124, MI April October — March June
(5 Sites) | ANAL115 Ml HOX148, Mi October April — September December
E-3 KEF112, PA CDR119, WV May November — April July
(5 Sites) | MKG113, PA  PAR107, WV November May — October January
LRL117, PA
W-10 ROM206, CO  CNT169, WY May November — April July
(6 Sites) | GTH161,CO  PND165, WY November May — October January
PAL190, TX

The contents of the METDATA, DRYCHEM, and FILTER_PACK tables differ for NPS-
sponsored sites. The NPS data included in these tables span only one month but include all NPS
sites. Air Resource Specialists, Inc. (ARS) submits NPS continuous data to the DMC on a
monthly basis, approximately 90 days following the end of data collection for that month. The
DMC then delivers NPS data to EPA 30 days later, or by 120 days following the end of data
collection for that month. No data for NPS sites are delivered to EPA during the two “rollover”
months (February and August). However, two months of NPS data are delivered the month
following a “rollover” month. Table 3 lists the delivery schedule for NPS continuous and filter

pack data.
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Table 3

NPS Data Delivery Schedule
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NPS Data Collection Period

Delivery Month

January
February
March
April

May

June

July
August
September
October
November
December

May
June
July

September
October
November
December
January

March
April

September” (delivered with May data)

March (delivered with November data)

Note:

*No data are delivered to EPA during February or August, the two “rollover” months.

Quarterly submittals are delivered 120 days following the end of the quarter being submitted and
coincide with the delivery of quarterly reports. Table 4 shows the delivery schedule for the four

quarterly data submittals.

Table 4

Quarterly Data Submittal Schedule

Quarter Time Period Covered Delivery Date
First (January — March) July 31
Second (April = June) October 31
Third (July — September) January 31 (of following year)
Fourth (October — December) April 30 (of following year)

Two annual submittals are made. First, the two tables associated with the Multi-Layer Model
(MLM) output (MODEL_OUTPUT and MODEL_OUTPUT_WEEK) are submitted to coincide
with the delivery of the draft annual report on August 15. Second, the

EQUIPMENT _INVENTORY table is submitted with the property report 30 days after the end
of EPA’s fiscal year (i.e., by October 31).

Table 5

Annual Data Submittal Schedule

Type of Annual Submittal

Tables Included

Scheduled Delivery

Annual MODEL_OUTPUT August 15
MODEL OUTPUT WEEK
Fiscal EQUIPMENT _INVENTORY October 31
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The remaining tables in the CASTNET database are designated as “on change.” Following a
change to the data within them, they are delivered with the next regularly scheduled monthly
data submittal.

3.1.2 Daily Submittals

In addition to the submittals detailed in Section 6.0, daily submittals of continuous ozone,
meteorological (where measured), and precursor gases (where measured) are delivered via
automated processes using File Transfer Protocol (FTP). The Data Archiver process creates
comma-separated variable (CSV) files containing these data. The Data Archiver runs daily at
1400 and creates the CSV files for the previous day’s data.

Three files are created:
e metdata_yyyymmdd.csv — meteorological and ozone data for day indicated in file name,
e hourly_gas_yyyymmdd.csv — precursor gas data for day indicated in file name, and
e metdata_transfer_yyyymmdd.csv — records transferred in the other files.

The CSV files are populated with data that have been screened using outlier criteria to flag data
with potential quality issues. The Metdata FTP Uploader automated process runs daily at 1800
and put these files on ftp://upload.ftp.gov/incoming/castnet/data. There is no login required for
the FTP site. However, no files are visible on the site.

Both the Data Archiver and Metdata FTP Uploader were written in ASP.NET and are monitored
by the Data Management, Analysis, Interpretation, and Reporting Manager (DMAIRM) using an
automated email that shows that the process completed successfully and a status dashboard in
ICASTNET that tracks the history of the automated processes.

EPA gets the files from their FTP site and has automated processes that load the data into their
Oracle schemas. Performance of this load is monitored by EPA using automated emails, which
are forwarded to AMEC.

3.1.3 AQS Submittals

Submittals to AQS are made on a monthly basis using the tool documented in Appendix A of
this SOP. Data for one month for all sites actively monitoring ozone according to 40CFR Part 58
protocols are delivered no later than 90 days after the end of the monitoring month. For example,
data for July are delivered by the end of October. Data submitted have undergone validation and
quality assurance (QA) review as documented in Section 4.0 of the QAPP.

Occasionally, further validation actions are required based on results from semi-annual site visits
or further data review. When this occurs, an update submittal is prepared. Data for the complete
month for the site-month in question are posted to AQS, and the original submittal is
overwritten.
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4.0 MATERIALS

Laptop or personal computer

Microsoft SQL Server

Oracle 11g

Permissions and access to utilized databases

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURE

Data submittals are delivered to EPA via database-to-database transfer. Data are exported from
AMEC’s SQL Server 7.0 database into AMEC’s Oracle 11g database and then copied into
EPA’s Oracle 11g database. Data are exported from SQL Server 7.0 to Oracle using SQL
Server 7.0’s Data Transformation Services (DTS) data export function. As shown in Figure 2, to
access the DTS functions, right click on any table name in the SQL Server Enterprise Manager
display, select “All Tasks,” then “Export Data.” This will activate the DTS Export Wizard.
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Figure 2

" SOL Server Enterprise Manager - [Console Root\Microsoft SOL Servers\SOL Server Group'144.195.196.31 [windows NT)\D atabases\castnet\Tables]

Accessing DTS Functions

178 Console Window Help

|| acon View Took | & +

RN

AR NE R ]

| 55 Items
[ Cansole Roat [ Dwner [ Tup= [ Create Date
=-El Microsoft SOL Servers calibration_summary dbo User 1142401 4:06:27 FM
-4 UL Server Group codes dba User 343001 5:04:22 PM
=24 19919513631 twindows NT) diychem dbo User 5/30/01 11:46:40 M
=+ Databases drychem_dagnioht dho User S8/ 4:31:35 PM
) %S'S.Et dchen_sunmary dho User 10/22/01 124652 PM
] e dipropsitiss dbo System 4/2/00 6:23:21 4M
& Views fiker_pack dbo User 5/30/01 11:46:26 &M
BB Stored Procedures fomats dbo User 3/30/01 5:04.22 PM
[ Users lab_chem_historical dbo User 3430/01 5:04:22 PM
¢ Fokes lab_comments_historical dbo User 3/30/01 5:04.22 PM
I Fiules labdata_historical dbo User 3/30/07 5:04:22 P
] Dafauis leal_angle dbo User 3/30/01 5:04.22 P
-4 User Defined Data Types leaf_status dbo User 8/7/0 23716 PM
Full-Test Catalogs i / 4 )
-k castnet_app_test New Table. dba User 4,
-1 castnet_application me|  Design Table dbo User 10/22/01 1246:01 PH
B[ castnet_model [Elox OpenTable * | dbo User 5/2/01 211:13PM
B-fd castnet_model_arch oz FullTestIndex Table » | g0, User 3430401 5:04:22 PM
S Z:z:::t:f’:n'lp Manage Indeszs. B3/ 110808
Bob) ettt tost Pl gy [t o 12/20/01 51314 PM
#-E castnet_working Pl Delere Manage Permissians... 34304011 5:04:22 M
- master 1% Rname 5/20/01 10:46:43 &M
- model s ImpaitDala 8/5/01 23117 PM
b mountain_cloud st Properties 1426402 125512 PM
B[ medb W ey Create Mo Publicstion | |2/22/01 51857 P
-k Nerthwind it 12420001 51542 PM
B pubs site_status Generate SOL Scripts. . 343001 5:04:22 PM
B tempd sites Display Dependencies. 1/7/02 10:02:09 &M
-] Data Transformation S ervices sites_old dbo User 12/5/01 4:36:39 PM
B Managesment sites_renamed dbo User 1/28/02 1:13:27 PM
-0 Security sites_schedule dbo User 3/30/01 5:04:22 PM
{0 Support Services sysallocations dbo System 11/13/958 3:00:19 AM
syscolumng dbo System 11/13/98 20019 A
syscomments dbo System 11413/98 30019 &M
sysdepends dbo System 1143/98 20019 A0
[ susfilenmins rhn Sustem 11173798 30019 A
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The data source is defined in the first step of the DTS Export Wizard, which is labeled, “Choose
a Data Source.” For this process, the CASTNET database will always be the source. The next
step is to “Choose a Destination” (Figure 3). Select “Microsoft OLE DB Provider for Oracle”
from the “Destination” combo box. Enter the server, username, and password for the AMEC
Oracle server and click “Next.”

Figure 3

DTS Export Wizard — Choose a Destination

% DTS Export Wizard

Drestination:

Choose a Destination
Where would you like to copy data to? You can copy data to any of the destinations lizted
below. Choose one of the following destinations.

|§Micrusufl OLE DB Provider for Oracle j

Before you can connect to Microsoft OLE DB Provider for Oracle, you
must specify the server, the user name and the password.

Server: |Dracaslnet
Uszername: |mactacsclalch
Password: | ““““““

Advanced..
< Back Hext > Cancel

X]
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The third step, labeled “Specify Table Copy or Query,” asks the user to either copy an entire
table to the file or to use a query to specify the records to extract. In most cases, it is necessary to
use a query to access specific records from the table in question. Selecting the query option
brings up the following form (Figure 4), “Type SQL Statement.”

Figure4  Query Statement Form

%% DTS Export Wizand

Type SOL Statement
Flease type in the SOL gquery statement that will generate data from the selected databage.

(uery statement:

select | ~
fram castnet dbo metdata

whers

[site_id i [BELTTE BWR133] and

date_time between 14109 and 7431409 2355

or

[site_id in [(SRE128"IRL141 CADTE0 TS 'S UIM15E] and
date_time between '24/09 and 7431409 2359

or

[gite_id in [PSUT0E") and

date_time between '31/09 and 7431409 2355

or 3

< >
Dueny Builder Parze Browse. ..

< Back et > | Cancel ‘

The query typed into the “Query statement” box determines the records to be exported into the
text file. It must consist of correct SQL syntax, and it should first be tested using the SQL
Server 7.0 “Query Analyzer” tool to verify that its output matches the requirements of the data
submittal. The Query Analyzer provides an interface that allows the user to access data tables
using SQL queries.

As shown in Figure 5, the next step is “Select Source Tables.” From the “Destination Table”
combo box, select the correct Oracle table and click “Next.” For the next step, “Save, Schedule,
and Replicate Package,” accept the defaults and click “Next.” Finally, click “Finish” to begin the
records transfer. Once the transfer is complete, note the number of records transferred.

Figure5  Selecting the Source Table

%4 DTS Export Wizand E|
Select Source Tables

‘Y'ou can choose ane or more tables to copy. Y'ou can copy the schema and data az it iz in the
saurce o click [ ..] to transform the data using Active) scripts.

Tablels)
Source Table | Destination Table Transform

"MACTECSCRATCH™. .

£ >

Deselect All Ereview...
< Back I Hext » I Cancel |
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Once the data are in Oracle, a copy command is used to copy the data from the AMEC Oracle
database to the EPA Oracle database. Figure 6 is an example of a copy command for the
METDATA table:

Figure 6  Example of Copy Command for Data Transfer between Oracle Databases

copy from mactecscratch/xxxxxx@cnettest to
castnetupdate/xxxxxx@camd1l0g append castnetupdate.metdata
using

select * from mactecscratch.metdata_ update;

The “xxxxxx” represents the password for each database for the user specified in the command.
One copy command is used for each table transferred. There are two destination schemas in
EPA’s database: CASTNETSCRATCH (for appends) and CASTNETUPDATE (for updates).
For regular submittals, all tables are submitted to CASTNETSCRATCH with the exception of
METDATA, HOURLY_GAS, and SITE_OPERATORS.

The results of the copy commands are logged into a file to show the results of each command.
The log shows the number of records transferred for each table. The log file is maintained as part
of the documentation for the submittal.

For each table transferred, a record is added to the TABLE_UPDATE table in the relevant EPA
Oracle database schema. There isa TABLE_UPDATE table for each schema. Records in
TABLE_UPDATE provide the record count for each table and a description of the contents.
TABLE_UPDATE records are transferred using a copy command.

6.1 Database Updates

Updates to previously submitted database records are delivered to EPA with the next scheduled
monthly submittal. These updates may result from additional quality control (QC) findings,
resubmittals from ARS, or general table cleanup. Updates are delivered via database transfer in
an identical manner as the other submittals described in Section 4.0. All updates are submitted to
EPA’s CASTNETUPDATE schema.

When updates have been sent to EPA, they are recorded in a Microsoft Excel spreadsheet named
“resubmittal.xls” together with a description of what necessitated the update. Table 6 presents an
example of the type of record used to document a database update.
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Table 6 Example of Resubmittal Excel Spreadsheet

Records Date Submitted Date
Table Update Affected | Updated to EPA? | Submitted Description
lab_comments | Samples 3 4/23/09 yes 4/29/09 further QC of atm
0828001-89, concentrations
0829001-89,
0830001-89

6.2 Deliverable Quality Assurance

6.2.1 Dry Chemistry Concentrations

QA review of the records in the DRYCHEM table follows the procedures specified in Section
4.3.5, Laboratory or Discrete Data Validation, of the CASTNET QAPP (AMEC, 2011). Before a
submittal is initiated, the QA Manager performs a final review of the calculated values following
import of the Level 3 flow data into the METDATA table. After acceptance by the AMEC
CASTNET QA Manager, the DRYCHEM records are ready for submittal to EPA.

6.2.2 Continuous Data

Following completion of Level 3 validation, the QA Manager reviews the continuous data to be
submitted using the tools in the CASTNET Data Management System Application (CDMSA).
All calibration failures and the resulting changes to the data are reviewed. In general, the QA
Manager utilizes all of the tools available to the data validators to verify their work.

Continuous data from NPS-sponsored sites are accepted as validated at Level 3. The DMAIRM
or his designee verifies that the correct number of records was included in the submittal from
ARS and compares the results from a checksum query to verify that the data were correctly
transmitted.

6.2.3 Verification of Deliverable Contents

At each stage during the creation of the deliverable, the DMAIRM or his designee must verify
that the correct number of records is being submitted. To assist in this QC process, a submittal
checklist is used. Figure 7 provides an example of a submittal checklist.
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Figure 7 Example of a Submittal Checklist

CASTNET Monthly Submittal QC Checklist
Monthly Submittal Janyary-

2
EPASies:  Group ID _@f Wio

Start Date: S5 ng End Date: _fo|3[

NP5 Sites:  Start Date: __ Il !I ’g End Date: _|| [Se/©

Table Name Records 1
DRYCHEM im: month =_Newv &% 333 %?& & o
DRYCHEM {update) 219 & &— 6
FILTER_PACK 379 o G o
GAS_GALIBRATION (manth = Dec 0%) 5265 e 0o 6
METDATA {update) [ ETT o 6 6
SITE_PHOTO o] o O

ON CHANGE {accompanies Monthly):
able Name Records Append/Up

T

ansfar

O 0O O0OO0CO0Oo0H

o}
0
o}
e}
o}
(o}

Signature df MACTEC Data representalive Date

M/W il

Sigrikiipe of MACTEC Principal Dats

The name of the submittal is written on the line (e.g., January 2010). At the completion of each
step, the appropriate box is checked to signify that it was successfully completed. After the
submittal is complete and the record counts have been filled out, the checklist should be signed
by the DMAIRM or his designee and sent as part of the submittal package to the QA Manager
for approval. The following is a complete list of the contents of the submittal package, which
exists as a WinZip archive file:

1)  Table-specific query used to extract data from SQL Server

2)  Log file showing results of copy commands

3)  Scan of signed submittal checklist

4)  Excel file with TABLE_UPDATE records

5)  Excel file with DRYCHEM records (to allow for review of concentrations at local conditions)
6) Draft e-mail to EPA (see Section 8.0)

The QA Manager completes the submittal checklist by verifying the record counts for each table
and reviewing all associated documentation. The QA Manager and Project Manager sign the
completed checklist, which is then filed.
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6.3 E-mail Documentation of Submittal

Notification of the submittal is sent via e-mail to relevant EPA employees including the Project
Officer, Technical Advisor, and Technical Monitor (database support). The e-mail documents the
contents of the submittal. The Technical Monitor processes the submittal and confirms the
successful loading of the data by replying to the submittal documentation e-mail. An example of
the submittal documentation email is provided in Attachment A (Section 8.0).
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80 ATTACHMENTS

Attachment A — Example of E-mail Documentation
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ATTACHMENT A
Example of E-mail Documentation

From: Rogers, Christopher

Sent: Wednesday, November 04, 2009 2:45 PM

To: Rogers, Christopher; "Cohen_Michael@epamail.epa.gov”®;
"Lear.Gary@epamail .epa.gov”; "Lee.Brian@epa.gov®; “Melissa Rury~
Cc: Stewart, Marcus; Howell, Kemp

Subject: October 2009 and Q2 2009 data submittals

Michael,

Today, | loaded the October 2009 and Q2 2009 data submittals into your CASTNETUPDATE
and CASTNETSCRATCH schemas. 1 entered corresponding records into the TABLE_UPDATE
tables.

Notes:
1) This submittal includes sites from groups E1 (East 1) and SE5 (Southeast 5).

Thanks,
Chris

Here is a summary of what has been loaded:
Appends:

CALIBRATION_SUMMARY - 60 records
(Q2 2009)

DRYCHEM - 334 records
(Group E1, SE5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun
2009.)

FILTER_PACK - 334 records
(Group E1, SE5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun
2009.)

GAS_CALIBRATION - 5286 records
(Sep 2009)

LABDATA - 13772 records
(Q2 2009)

LABDATA_QC - 5921 records
(Q2 2009)

SAMPLE_REFERENCE - 3373 records
(Q2 2009)

Updates:

METDATA - 53568 records

(Group E1, SE5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun
2009.)

SITE_OPERATOR - 106 records
(current as 11/1/09)
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9.0 APPENDIX
EPA AQS Ozone Data File Generator SOP
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APPENDIX A

AMEC E&I, Inc.
EPA AQS Ozone Data File Generator SOP

1.0 INTRODUCTION

This Microsoft Access application creates pipe “|” delimited text files of ozone raw data,
accuracy data, and precision data. These files will be used to upload data in batch format to the
EPA Air Quality Subsystem (AQS) application. The data is retrieved from AMEC’s
GNVCASTNET Microsoft SQL Server database, to which this application is linked.

This application utilizes a tab control, which has three tab or pages. The first tab is used to
generate Raw Data text files, the second tab is used to generate Accuracy Data text files, and the
third tab is used to generate Precision Data text files.

This SOP describes file generation. The resultant files are subsequently uploaded via the EPA
AQS Web application (http://www.epa.gov/ttn/airs/airsaqs/agsweb/) as per the instruction listed
in the AQS User Guide (http://www.epa.gov/ttn/airs/airsags/manuals/AQSUserGuide.pdf).

20 OZONE RAW DATA

2.1 Ozone Raw Data Form
The Ozone Raw Data form is shown in Figure 2-1.

Figure 2-1. Ozone Raw Data Form

== EPA AQS Ozone Data [:]@

EPA AQS Ozone Data File Generator

Raw Data | Accuracy Data | Precision Data

Raw Data

Action

End Date: 1zia/008 - O Update
O Delets: I GetDaty ] [ Open Dutput Fle l Re-load Sites

Sites

site_id \ site_name \ county | state | ags_code \ ags_protocol_begin_date \ Include ~
| »|ASH135 Ashland Aroostook ME 230339991 10A1/2008
| [BEL116 Beltsville Frince George's MO 240339991 10/1/2008
| [BFT142 Beaufort Carteret N 370319991 104142008
| [BWR139 Blackwater NWR Dorchester MD 2407199991 10172008
| [cDZ171 Cadiz Trigg K 212219991 104172008
LT Croclatt Maroan L 211745501 171005 i L
Record: [14] T (e JeL]A] of 25
Dats
site_id [ state [ county [ site | date_time [ date [ time [ ozone [ ozone txt| ozene f | ozone fags [ null_data_code [~
ASH135 23 033 9991 104172008 20081001, 00:00 8.25 8=
ASH135 23 033 9991 1012008 1:00:00 ARt 20081001, 01:00 E.108 B

ASH135 23 033 9931 10/1/2008 2:00:00 Ahd 20081001, 02:00 5102 5
ASH135 23 033 9991 107172008 3:00:00 At 20081001 0300 5.394 5
ASH135 23 033 9991 10/1/2008 4:00:00 ARt 20081001, 04:00 4247 4
ASH13S 23 033 9591 10/142008 5:00:00 Ahd 20051001 0s5:00 5.447 5
ASH135 23 033 9991 10/1/2008 B:00:00 At 20081001 0s:00 612 8

[[TTTTTTTTTI>

ASH135 23 033 9931 1012008 7:00:00 Ahd 20081001, 07:00 &81 =]
ASH13S 23 033 9891 10/1/2008 §:00:00 Ahd 20051001 05:00 13.75 13
ASH135 23 033 9991 107172008 9:00:00 At 20081001 09:00 18.08 18
ASH135 23 033 9331 10/1/2008 10:00:00 Abd 20081001, 10:00 2439 24
ASH13S 23 033 9991 | 10/1/2008 11:00:00 Aht 20051001 11:00 26.19 28

erord: [14) T 1 (2 J00jpoK] of 10236

=
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2.2 Date, Record Action, and Data Source Selection

The desired date range is selected first, as seen in Figure 2-2. The record Action Indicator
is then selected; the action may be an Insert, Update, or Delete operation. The source of
the ozone raw data is selected from the Table combo box. This combo box will list the
following SQL Server linked tables:

e dbo_metdata_I1 (the castnet_working.metdata_|1 table)
e dbo_metdata_I2 (the castnet_working.metdata_I2 table)
e Union dbo_metdata 11 & 12 (a union of these two tables)

e The vwMetDataRaw view (this performs a union of raw data in the

castnet_datalink.metdata_raw and castnet_loggernet.metdata_raw tables)

The default selection is the castnet_working.metdata_[2 table.
Figure 2-2. Ozone Raw Data Form — Upper Left Section

Raw Data | acouracy Data | Precision Data

Raw Data
Action
Start Date: |[10/1/2008 | - Table: |dbo_metdata_Iz -
End Date:  [12/31/2008 | (O Update
() Delete | GetData ‘
Sites
site_id | site_name | county | state | a
| P |ASH13S Ashland Aroostoak WE 230
| [BEL11B Beltsville Prince George's tAD 240
| |BFT142 Eeaufort Carterat e 370
| [BYWR133 Blackwater MYWR Dorchester D 240
| |CDI17 Cadiz Trigg K 212
Pankc's Crneleatt hdareian L 211
Record: [I4] <« [ 1 [» Jr1]p*] of 25

2.3 Site Selection

On the right side of the sites list is a column labeled Include, as seen in Figure 2-3. The
sites desired for data retrieval are selected by checking the boxes in this column. The
Include checkbox selections are retained even after the application is closed, unless the
Re-load Sites button is clicked, as discussed in the next section.
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Site List Update and Re-Load

The site list for all three forms is provided from a local table. The data in this table is
retrieved with an inner join query of the castnet.site and castnet.ags_sites tables, where in
the first table the agency field is ‘EPA’, and the active field indicates ozone. The Update
Sites button updates the following fields in the local sites list from the castnet.aqgs_sites
table: site_name, ags_code, and ags_protocol_begin_date. The Include checkbox
selections will not be altered.

If there are additions or deletions of sites from the castnet.site table, or if the agency or
active field values change, clicking the Re-load Sites buttons will clear the local sites
table and re-load it with the current sites data. In this case, the Include checkbox
selections will be cleared as well.

Data Retrieval and Text File Generation

The Get Data button is used to retrieve data for the selected sites and date range. The data
is displayed in the lower half of the form, as seen in Figure 2-4. The Output Data button
creates the raw data text file.

Figure 2-3. Ozone Raw Data Form — Upper Right Section

Raw Data
Tahle: [dbo_metdata_|2 v ‘ Output Data ‘
‘ Get Data ‘ ‘ Open Output File ‘
| county | state | ags_code | ags_protocol_begin_date | Include
Aroostook = 230339991 104122003
Prince George's WD 240339931 10/1,/2003
Carteret M 370319991 104122003
Dorchester iAD 240199991 10/1/2005
Trigg K 212219991 104122003
b rreramn L 211740001 141 #3000 F
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Figure 2-4. Ozone Raw Data Form — Lower Section
Data
site_id | state | county | site | date_tirme | date [ time [ ozone | ozone_tst| ozone f [ ozore f ags [null_data_code[Ja
| b |ASH135 23 033 9951 10/1/2008 20081001 00:00 8.25 8 <
| |ASH13S 23 033 9951 10/1/2008 1:00:00 AM 20081001 01:00 6.108 5]

| [ASH135 23 033 9991 104172008 2:00:00 A 20081001 02:00 5102 5
ASH135 23 033 9991 10412008 3:00:00 AM 20081001 0300 5394 5
| [ASH135 23 033 9931 10412008 4:00:00 AM 20051001 04:00 4247 4
5
g

AZH13S |23 033 9951 10/1/2008 5:00:00 AM 20051001 05:00 5447
AZH135 23 033 9951 10/1/2008 6:00:00 AM 20081001 0&:00 8.12

| [ASH138 |23 033 9531 10/1/2005 7:00:00 Al 20031001 0700 g.81 g
| |ASH13E 23 033 9951 10/1/2008 5:00:00 AM 20081001 08:00 13.75 13
| |ASH13E 23 033 9951 10/1/2008 9:00:00 AM 20081001 09:.00 18.08 18
| [ASHI3S |23 033 9951 | 10/1/2008 10:00:00 A 20081001 10:00 2439 24

AZH135 |23 033 9951 | 10172008 11:00:00 A 20081001 11:00 2619 26

Record: (1) « | 1 (210 of 10296

2.6 Output Text File Review
The Open Output File button opens the text file for review in Notepad, as seen in Figure 2-5.

Figure 2-5. Ozone Raw Data Output Text File

J ozone_data.txt - Motepad E]@
File Edit Format Aiew Help
ROD|I|23|033]|95991|44201|1|1|008|047|20081001|00:00]5| ~
RO|I]23|033]9990 4420111008047 20081001 |01:00]6]
RO|I]23[033]990901 4420111008047 20081001 |02:00]5]
RO|I|23|033|9991 44201 |1|1|008|047|20081001|03:00]5]
RO|I|23|033|9991 44201 |1|1|008|047|20081001|04:00]4 |
RO|I|23|035]0901 44200 |1 |1 |C008| 047 | 20081001 |05:00]3
RO|I]23|033]9991 4420111008047 20081001 |06:00]5]
RO|I]23|033]99090 44201 1|1 | 008|047 20081001 |07 :00]8]
RO|I|23|033]|9901 44201 |1 |1|008| 047 | 20081001 | 0800|153
RO|I|23|033|5901 442010 |1 |1|C08| 047 | 20081001 |09 00|1E
RO|I|23|035]9901 44200 |1 |1 | 008|047 | 20081001 |10:00]24
RO|I|23|035]5991 44200 1|1 |008| 047 | 200581001 |11:00]24
RO|T|23|033]5990 44200 |1 |1 | 008|047 | 200810001 |12:00]248
RO|I|23|033|90901 44201 |1 |1|008| 047 | 20081001 |13:00] 24
RO|I|23| 0233|9901 |44200 |1 |1 |C08| 047 | 20081001 |14 :00]23
RO|I|23|035]5901 44200 |1 |1 |08 047 | 20081001 |15:00]15
RO|I|23|035]5991 44200 1|1 |008] 047 | 200581001 |[16:00]1a
RO|T|23|033]5990 44200 |1 |1 | 008|047 | 20081001 |17 00|15
RO|I|23|033|990L 44200 |1 |1 |C08| 047 | 20081001 |18:00]14
RO|I|23| 0233|5901 |44200 |1 |1|C08| 047 | 20081001 |19 00|15
RO|I|23| 035590144200 |1 |1 |08 047 | 20081001 |20:00]1a
RO|I|23|035]59991 44200 1|1 |008| 047 | 200581001 |21:00]1a
RO|T|23|033]5990 44201 |1 |1 | 008|047 | 20081001 | 2200|117
RO|I|23|033|090L 44200 |1 |1 |C08| 047 | 20081001 |23 00|17
RO|I|23| 025090144200 |1 |1 |C08| 047 | 20081002 | 00:00] 24
RO|I|23| 0359901 44200 |1 |1 |008| 047 | 20081002 | 010024
RO|I|23|035]59991 44200 |1 |1 | 008|047 | 200581002 |02:00]22
RO|T|23| 0335990 44200 |1 |1 | 008|047 | 20081002 |03 :00]21
RO|I|23|033|990L 44200 |1 |1 |C08| 047 | 20081002 |04 :00]20
RO|I|23|025]5901 442010 |1 |1 |C08| 047 | 20081002 |05:00]20
RO|I|23|035]59991 44200 1|1 | 008|047 | 200581002 | 06: 00|18
RO|I|23|033]9991 44200 |1 |1 |008] 047 | 200581002 |07 00|18
RO|II|23|033 9991 |44201 |1 |1|008| 047 | 20081002 |08:00|17
RO|I|23| 033|090 44200 |1 |1 |C08| 047 | 20081002 |09 00|18
RO|I|23|025]5901 442010 |1 |1 |C08| 047 | 20081002 |10 00|17
RO|I|23|035]59991 44200 1|1 |008| 047 | 200581002 |11:00]1a
RO|I|23|033]9991 44200 1|1 | 008|047 | 200581002 |12:00]1a
RO|I|23|033|00901 44201 |1 |1|008| 047 | 20081002 |13:00]|17F
RO|I|23| 0233|9901 |44200 |1 |1 |C08| 047 | 20081002 |14 :00]23
RO|I|23|025]5901 442010 |1 |1 |08 047 | 20081002 |15:00]21 L'
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3.0
3.1

OZONE ACCURACY DATA

Ozone Accuracy Data Form
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The Ozone Accuracy Data form is shown in Figure 3-1. Creation of the Accuracy Data

text file is similar to creation of the Raw Data text file.

Figure 3-1. Ozone Accuracy Data Form

== EPA AQS Ozone Data

==X

Raw Data | ACcuracy Daba | Precision Data

EPA AQS Ozone Data File Generator

Start Date: |10/1./2002 -

Action

Accuracy Data

Output Data

o

ecord: E 1 E]@ of 3218

(%) Insert
End Date: 1243172008 - () Update
l Get Data l l Open Dutput Fle ]
() Delete
Sites
site_id | site_narne | county | state | ags_code \ ays_protocal_begin_date | Include

| »|ASH135 Ashland Aroostook ME 230339991 1041/2008
| [BEL11B Beltsville Prince Gearge's WD 2403399591 10/1/2008
| [BFT142 Beaufart Carteret NG 370319951 104172008
| |BWR132 Blackwater NYWR Dorchester MWD 240159991 1041/2008
| [CDZ171 Cadiz Trigg KX 212219591 10/1/2008

rkT13R Crockatt hnrrian 'es 211745051 101 Fnne 1
Record: E 1 E]@ of 25
Data

site_id | state | county ‘ site | audit_id ‘ startdatetime | date | time | value | exp'd_value | \ralue_f| type | Output

| P |ASH135 |23 033 9291 1 10/1/2005 11:52:00 Ph 20081001 23:52  1.0B6 0 zera
| |ASH135 (23 033 2991 1104142008 11:59:00 PM 20081001 23:59) 4044 400 span 1
| [ASH135 23 033 9551 1 10/2/2005 11:52:00 PM 20081002 2352 1.009 0 zem
| [ASH136 23 033 9291 1 10/2£2005 11:59:00 Ph 20081002 23:59 4027 400 span 1
| |ASH135 (23 033 2991 1 10/3£2008 11:52:00 PM 20081003 23:52 0937 1] zer
| [ASH135 23 033 9551 1 10/3/2005 11:59:00 PM 20081003 2355 40441 400 span 1
| [ASH136 23 033 9251 1 10/4/2008 11:52:00 PM 20081004 23:52 0.81 0 zera
| |ASH135 (23 033 2991 1 10/4/2008 11:59:00 PM 20081004 23:59 4059 400 span 1
| [ASH135 23 033 9551 1 10/5/2005 11:52:00 PM 200810058 2352 1.089 0 zem
| [ASH136 23 033 9291 1 10/5/2005 11:59:00 Ph 200810058 23:59  406.5 400 span 1
| |ASH135 (23 033 2991 1 10/6/2008 11:52:00 PM 20081006 23:52  0.858 1] zera
| [ASH135 23 033 9551 1 104672005 11:59:00 PM 20081006 23:59  405.2 400 span 1

-~
CQutput ALL

Dutput Mone

3.2

Date and Record Action Selection

The desired data range is selected first, as seen in Figure 3-2. Next the record Action
Indicator is selected; the action may be an Insert, Update, or Delete operation. The source
of the ozone accuracy data is the castnet_loggernet.cal_raw table.
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Figure 3-2. Ozone Accuracy Data Form — Upper Left Section
Faw Data | Accuracy Data | Precision Data
Accuracy Data
Action
;104142008 -
Start Date: | | & tnsert
End Date: 12/3/2008 - Updat
| J O Updatz Get Data ‘
() Delete
Sites
site_id site_name | county | state | a
| P |ASH13S Ashland Aroostook ME 430
| |BEL11H Beltsville Frince Gearge's f1D) 240
| [BFT142 Beaufort Carteret mC 370
| [BYWR139 Blackwater MyWR Darchester D 240
| |CDIT Cadiz Trigg kY 212
kTR Crnckett hdrrrian b 211
Record: [E] 1 [I][E] of 25

3.3 Site Selection

On the right side of the sites list is a column labeled Include, as seen in Figure 3-3. The
sites desired for data retrieval are selected by checking the boxes in this column.

Figure 3-3. Ozone Accuracy Data Form — Upper Right Section

Accuracy Data

| Output Data ‘

‘ Get Data ‘ | Open Output File ‘
| county | state | ags_code | ags_protocol_begin_date | Include
Aroostook WE 230339591 10172008
Frince George's k0 240339991 10/1/2003
Carterat M 370319591 10172005
Darchester WD 240199591 104,/2005
Trigyg K 212219591 10172008
hilnrmnan b 117 A9591 1452009 F
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3.5

Data Retrieval
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The Get Data button is used to retrieve data for the selected sites and date range. The data
is displayed in the lower half of the form, as seen in Figure 3-4.

Record Selection and Text File Generation

On the right side of the data section is a column labeled Output. This column is used to

select the data records which will be output to the text file. There are two buttons to aid in
selecting the records: Output All and Output None, which select all or none of the
records, respectively. The Output Data button creates the accuracy data text file.

Figure 3-4. Ozone Accuracy Data Form — Lower Section

Craka
site_id | state | county | site | audit_id | startdatetime | date [ time | value [expd_value|walue f| type | Output IA
| P |ASHI3S (23 033 9991 1 10/1/2008 11:52:00 PM 20081001 23:52 1.0B6 ] Zero
| |ASH135 (23 033 9991 1 10/1/2005 11:59:00 PM 20081001 23:59 404.4 400 span 1
| |ASH135 |23 033 9991 1 10/2/2008 11:52:00 PM 20081002 23:52 1.009 0 Zera
| |ASH135 |23 033 9931 1 10/2/2008 11:55:00 P 20031002 Z3:59 4027 400 span 1
| |ASH135 |23 033 9991 1 10/3/2005 11:52:00 PM 20081003 23:52 0.937 ] Zern
| |ASH135 |23 033 991 1 10/3/2008 11:55:00 PM 20031003 2359 4041 400 span 1
| |ASH135 |23 033 9991 1 10/4/2005 11:52:00 PM 20031004 23:52 0.81 0 et
| |ASH135 |23 033 9991 1 10/4/2008 11:59:00 PM 20081004 23:59 405.9 400 span 1
| |AZH135 (23 033 9991 1 10//2005 11:52:00 PM 200831005 23:52 1.069 o] ZEr
| |ASH135 |23 033 9991 1 10/8/20058 11:59:00 PM 20081005 23:59 405.5 400 gpan 1
| |ASH135 |23 033 9931 1 10/6/2008 11:52:00 P 20031006 Z3:52 0.858 0 ZEr
| |ASH135 |23 033 9991 1 10//2005 11:69:00 PM 20031005 23:59 4052 400 span 1 -
Record: E 1 E]@ of 3215
3.6 Output Text File Review
The Open Output File button opens the text file for review in Notepad, as seen in
Figure 3-5.
Figure 3-5. Ozone Accuracy Data Output Text File
:‘ ozone_accuracy.txt - Notepad E]@
Fil= Edit Format Wiew Help
RA|I[23|033|9901 44201 |1|1|1| 008|047 20081001 |AUDIT EY REFP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 1] ]L. 066 -~
RA|T|23]|033|9991(44201|1|1|1|008|047]|||20081001|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 404, 4 (400] |||
RA|[T|23|033|9991|44201|1(1|1|008|047(|]20081002|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 1111 .
RA|I[23]|033|9991 44201 |1|1|1|008| 047 20081002 | AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 402, 7400 |]]]
RA|T|[23]033|999144201(1|1|1|008|047]|||20081003|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [T .
RA|T[23]|033|9991 44201 |1 |1|1|008| 047 20081003 |AUDIT BY REFP ORG|CALIBRATED REFEREMNCE|AMALYTICAL|PE 4o4.1|400[]]]
RA|I[23]|033|9991 44201 |1|1|1|008| 047 20081004 | AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 11 ]o.81
RA|T|[23]033|9991(44201(1|1|1| 008|047 ||20081004 |AUDIT BY REP ORG|CALIBRATED REFERENCE|AMALYTICAL|PE 405, 9(400( |||
RA|T[23]|033|9991 44201 |1 |1|1|008| 047 20081005 |AUDIT BY REFP ORG|CALIBRATED REFEREMNCE|AMALYTICAL |PE 11069
RA|T|23]|033|9991(44201|1|1|1|008|047]|||20081005|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 406, 5[400] || ||
RA|[T|23|033|9991|44201|1(1|1|008|047(|]20081006|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [[I1]]0.858
RA|I[23|033|9901 44201 |1|1|1|008| 047 20081006 |AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 4052|400 ]]]
RA|T|23]|033|9991|44201|1|1|1|008|047]|||20081007|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [T e.
RA|[T|23|033|9991|44201|1(1|1|008|047(|]20081007|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 405, 5400 [ ]
RA|I[23]|033|9991 44201 |1|1|1|008| 047 20081008 |AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [1]1]]]0.8865
RA|T|[23]033|9991(44201(1|1|1|008|047]|||20081008|AUDIT BY REP ORG|CALIBRATED REFERENCE|AMALYTICAL|PE 404, 83400011
RA|T[23]|033|9991 44201 |1 |1|1|008| 047 20081009 | AUDTIT BY REFP ORG|CALIBRATED REFEREMNCE|AMALYTICAL |PE [ |o.745
RA|T|23]|033|9991(44201|1|1|1|008|047]|||20081009|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 404, 7[400] | |||
RA|[T|23|033|9991|44201|1(1|1|008|047(|]20081010|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [ e.
RA|I[23|033|9901 44201 |1|1|1|008| 047 20081010|AUDIT EY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 4073|400 ]]]
RA|T|23]|033|9991|44201|1|1|1|008|047]|||20081011|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [T ]e.79
RA[T|23|033|9991|44201|1(1|1|008|047(|]20081011|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 408. 7400 |||
RA|I[23|033|9991 44201 |1|1|1|008| 047 20081012 |AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [ ]o.812
RA|T|23]033|9991|44201(1|1|1|008|047]|||20081012|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 4071400 |11
RA|T[23]|033|9991 44201 |1 |1|1|008| 047 20081013 |AUDIT BY REFP ORG|CALIBRATED REFEREMNCE|AMALYTICAL|PE 11 e.7
RA|I[23]|033|9991 44201 |1|1|1|008| 047 20081013 |AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 405, 7400 |]]]
RA|T|[23]033|999144201|1|1|1|008|047]|||20081014 |AUDIT BY REP ORG|CALIBRATED REFEREMNCE|AMALYTICAL|PE [1e.e
RA|T[23]|033|9991 44201 |1 |1|1L|008| 047 20081014 | AUDIT BY REF ORG|CALIBRATED REFEREMNCE|AMALYTICAL |PE 406, 2400 |]]]
RA|T|23]|033|9991(44201|1|1|1|008|047]|||20081015|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [ ]e.s
RA|[T|23|033|9991|44201|1(1|1|008|047|]20081015|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 406.1 (400 [ ][]
RA|I[23|033|9901 44201 |1|1|1|008| 047 20081016 |AUDIT EY REFP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE I a.7
RA|T|23]|033|9991|44201|1|1|1|008|047]|||20081016|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 405, 8(400] |||
RA|[T|23|033|9991|44201|1(1|1|008|047(|]|20081017|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 111 .8
RA|I[23|033|9991[44201|1|1|1|008| 047 20081017 |AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE 406, 9(400]|]]]
RA|T|23]033|999144201|1|1|1|008|047]|||20081018|AUDIT BY REP ORG|CALIBRATED REFEREMCE|AMALYTICAL|PE [0 .8
RA|T[23]033|9991 (442011 |1|1[008|047 20081018|AUDIT BY REFP ORG|CALIBRATED REFEREMNCE|AMALYTICAL|PE 408, 5400 |]]] v

Data D
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4.0
4.1

OZONE PRECISION DATA

Ozone Precision Data Form

The Ozone Precision Data form is shown in Figure 4-1. Creation of the Precision Data
text file is very similar to creation of the Accuracy Data text file.

Figure 4-1. Ozone Precision Data Form
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=5 EPA AQS Ozone Data

M=%

EPA AQS Ozone Data File Generator

Raw Data | Accuracy Data | Precision Data

Actian

Start Date: |10/ /2008 -
(%) Insert:

Precision Data

Output Data

| Record: (4] [ 1 200 of 1610

End Date: 124342008 - () Update
l Get Data ] I Open Output Ale l
() Delete
Sites
site_id | site_narne | county | state | ags_code | ags_protocol_begin_date | Include fad

| P |ASH135 Asghland Aroostook MWE 230339991 10412008
| [BEL11B Beltsville Prince Gearge's MD 2403393391 104172008
| |BFT142 Beaufort Carteret MG 370319951 104172008
| [BVWR139 Blackwater NWR Dorchester MWD 240199951 10412008
| |CD7171 Cadiz Trigy KXY 21221999 104172008

rT13R rnekatt hnrrian 'e’s 711740551 1400 1 [

Record: E 1 E]@ of 25
Data
site_id | state | county | site | precision_id startdatetime date tire | value | exp'd_value | value_f| type Output |||

| P |ASH135 ‘23 |033 |9991 ‘ D1| 104142008 12:06:00 AM| EDDB1DD1| DD:DEl 93.3| QD| |span a |

ASH135 23 033 9991 01 10/2/2008 12:06:00 A 20081002 00:06 931 90 span
: ASH135 23 033 9931 01 104372005 12:06:00 And| 20081003 00:08  91.9 40 sgan a
| [ASH135 23 033 9931 01 10/472008 12:06:00 AM 20081004 0006 525 90 span 9
| [ASH135 23 033 9931 01 10/5/2005 12:06:00 An| 20081005 00:08 924 90 span s
| [ASH136 23 033 9931 01 1046/2005 12:06:00 An| 20081006 00:06 529 40 span b
| |ASH135 23 033 9991 01 10/7/2008 12:06:00 A 20081007 00:06 925 90 span
| [ASH136 23 033 9931 01 1045/2005 12:06:00 An| 20081008 00:06 935 40 span s
| |ASH135 23 033 9991 01 104872008 12:06:00 AW 20081009 0006 933 20 span &
| [ASH135 23 033 9931 01 10A10/2005 12:06:00 A 20081010 00:08 933 90 span s
| [ASH136 23 033 9931 01 10/11/2008 12:06:00 A 20081011 00:06  93.8 90 span b

ASH135 23 033 9991 01 10A12/2008 12:06:00 An| 20081012 00:06 938 90 span b v

4.2

Date and Record Action Selection

The desired data range is selected first, as seen in Figure 4-2. Next the record Action
Indicator is selected; the action may be an Insert, Update, or Delete operation. The source
of the ozone precision data is the castnet_loggernet.cal_raw table.
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Figure 4-2. Ozone Precision Data Form — Upper Left Section

Faw Data | Accuracy Data | Precision Data
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Precision Data

4.3 Site Selection

Record: [E 1 [I][E] of 25

Action
Start Date: |10/1/2008  ~| -
End Date:  |12/31/2008 | () Update ‘ m— ‘
() Delete
Sites
site_id | site_name | county | state | a
| P [ASH135 Ashland Aroostook ME 230
| [BELT1R Eeltsville Frince George's hAD 240
| [BFT142 BEeaufart Carteret MC 370
| [BVWWR139 Elackwater MNyWR Darchester M0 240
| |CDZ171 Cadiz Trigy kY 212
rkT13R "rorloatt hdrrran b 11

On the right side of the sites list is a column labeled Include, as seen in Figure 4-3. The
sites desired for data retrieval are selected by checking the boxes in this column.

4.4 Data Retrieval

The Get Data button is used to retrieve data for the selected sites and date range. The data
is displayed in the lower half of the form, as seen in Figure 4-4.

Figure 4-3. Ozone Precision Data Form — Upper Right Section

Precision Data

l Dutput Data l

l Get Data l l Open Output File l
| county | state | ags_code | ags_protocol_begin_date | Include
Aroostook ME 230339971 10/1/2005
Prince Geaorge's MWD 240339931 10/1/2008
Carteret NC 370319991 10/1/2005
Dorchester hD 240199991 104172008
Trigg kY 212219911 10/1/2005
hdnrman LY 2117495991 1015209 ]
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4.4 Record Selection and Text File Generation

On the right side of the data section is a column labeled Output. This column is used to
select the data records which will be output to the text file. There are two buttons to aid in
selecting the records: Output All and Output None, which select all or none of the
records, respectively. The Output Data button creates the accuracy data text file.

Figure 4-4. Ozone Precision Data Form — Lower Section

Data
site_id | state | county | site | precision_id| startdatetime | date [ time | value [ exp'd_value | value_f]| type | Output [~
| P ASHI3S (23 033 9931 01 1012008 12:06:00 Ad| 20051001 00:06 933 50 spans
ASH13S (23 033 9931 01 10/2£2008 12:06:00 AN 20081002 00:05 931 90 span 5
: ASHI3S |23 033 5931 01 10/3/2008 12:06:00 Ad) 20051003 00:06 915 50 span
| |ASH135 (23 033 9931 01 10/4/2008 12:06:00 Ad| 20051004 00:06 925 50 span s
| |ASH136 (23 033 9931 01 10/45£2008 12:06:00 AM| 20031005 00:06 924 90 span s
| |ASH13E 23 033 99391 01 1082008 12:06:00 Ad) 20081008 00:05 925 0 span 5
| |ASH135 |23 033 9931 01 10/7/2008 12:06:00 Ad| 20081007 00:06 925 0 span s
| |ASH138 (23 033 9931 01 10/8/2008 12:08:00 AM| 20081005 00:06 935 50 span s
| |ASH136 (23 033 9931 01 10/9/2008 12:06:00 AN 20031008 00:06 933 90 span 5
| |ASH138 (23 033 5931 01 10M0/2005 12:06:00 Add) 20051010 00:06 933 50 span s
| |ASH138 (23 033 9931 01 10142008 12:06:00 Ad| 20051011 00:06 938 50 span s
| |ASH136 (23 033 9931 01 10M2£2008 12:06:00 AM| 20031012 00:06 938 90 span s v
Record: E [ 1 E]@ of 1610

45  Output Text File Review

The Open Output File button opens the text file for review in Notepad, as seen in
Figure 4-5.

Figure 4-5. Ozone Precision Data Output Text File

i) ozone_precision.txt - Motepad E]@

File Edit Format Wiew Help

RP 23| 033|999 (44200 ol 008|047 [ 20081001 |95, Q0 ”~
RP 23|033|9991 (44200 ol 008|047 2008100295, Q0
RP 230339901 44201 18 Q08| 0472008100391, o0
RP 23|033|9990 (44200 ol Q08| 04720081004 |92, Q0
RP 23|033|9991 (44200 ol 008|047 [ 2008100592, Q0
RP 2310339001 [44201 18 Q08| 047|20081006| 92, o0
RP 230339991 [44200 ol 0038|047 20081007 92, 0
RP 23|033|9990 (44200 ol 008|047 20081008|93. Q0
RP 2310339001 44201 ol Q08| 0472008100993, o0
RP 2310339991 (44201 48 008|047(|20081010]95. Q0

23| 033|999 (44200
23|033|9901 (44200
2310339991 (44201
23|033|9990 (44200
23|033|9990 (44200
2310339001 [44201
23|033|9990 (44200
23|033|9991 (44200
2310339901 [44201
033]9991 (44201
23|033|9990 (44200
2310335001 (44201
230339991 44201
23| 033|999 (44200
23|033|9991 (44200
230339901 44201
23|033|9990 (44200
23|033|9991 (44200
2310339001 [44201
230339991 (44200
23|033|9990 (44200
2310339001 (44201
230339991 44201
23|033|9990 (44200
2310335001 (44201
2310339991 (44201
23|033|9990 (44200
23|033|9991 (44200
230339001 44201
23|033|9900 (44200

008|047 [ 20081011 |95,
008|047 [ 2008101295,
Q08| 047| 20081013 593
Q08| 04720081014 |92,
008|047 2008101595,
00B|047|20081016| 93,
Q08| 0472008101795,
008|047 [20081018|95.
008|047|200810159| 93,
008|047 |20081020]92
2008102192
Q0B 0472008102203,
008|047|20081023|94.
Q08| 04720081024 | 94.
008|047 [ 2008102595,
00B|047|20081026| 95,
Q08| 04720081027 |92,
008|047 20081028| 92|
008|047 | 20082029] 51|
003|047 20081030| 92,
008|047 [20081031|95.
008|047| 20081101 53]
008|047 2008110295,
008|047 [ 2008110395,
Q0B 04720081104 |93,
008|047|20081105]95.
008|047 [ 20081106]95.
008|047 [ 2008110795,
00B|047|20081108|92.
008|047 [ 2008110995,

Q
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MULTI-LAYER MODEL OPERATION

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide consistent guidance to
AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) staff for operating the Multi-Layer Model (MLM) graphical user
interface, including all required tables and files as specified in the CASTNET Quality Assurance
Project Plan (QAPP) (AMEC, 2011).

2.0 SCOPE

These processes apply to running the MLLM to calculate estimates of dry deposition.

3.0 OPERATING THE PRE-/POST-PROCESSOR INTERFACE

The MLM is used by CASTNET DMC staff to calculate estimates of dry deposition for the
following pollutants:

e Ozone (0O,

e Sulfur dioxide (SO,)

e Particulate sulfate (SO?%)

e Nitric acid (HNO,)

e Particulate nitrate (NO;)

e Particulate ammonium (NH,)

The MLM is written in FORTRAN and is the latest version in a sequence of inferential models
developed by National Oceanic and Atmospheric Association (NOAA) Air Research Laboratory
(ARL) and by the U.S. Environmental Protection Agency (EPA) Office of Research and
Development (ORD). Further discussion of the MLM can be found in Section 4.0, Data
Validation and Usability, of the CASTNET QAPP (AMEC, 2011).

3.1 Required Directory and File Set Up

Operation of the MLM requires the existence of five files, all of which must be in the same local
directory on the user’s computer. These files are listed below:

Drydep.ctl

Drydep.exe

Drydep.pif

WDrydep.exe

WDrydep.mdb

The user should create a root-level directory on a local drive named “mlm.” The drive chosen
should have ample storage available [~2 gigabytes (GB)] in order to store the site-specific files
created during operation. The display name for the Drydep.pif file is Drydep with a Microsoft®
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MSDOS icon. If enabled on the workstation, the file extension for the other four files will be
visible. The properties of the Drydep.pif file must be customized to point to the correct path for
the location of the Drydep.exe program and the location of the working space required for the
creation of input and output files. To accomplish this customization, right click on the file and
select “Properties.” Select the “Program” tab as shown in the following screen capture

(Figure 1):

Figure 1
DiyDep Properties |
Font I b ernony I Screen I iz |
General I Securty I Metware Yersion Fragram

[DuDes

Crnd line: Id:'\M LMMDRYDEP.EXE

Wwarking: Id:KMLM

Batch file: |

Shortout key: INl:une

Bur: INl:urmaI i o j

[V Close on exit

YWindows MT... | Change lzon... |

k. I Cancel | Sy |

In the field “Cmd line,” the full file path for the Drydep.exe file (including file name and
extension) should be entered. In the “Working” field, the directory to be used for input and
output files should be entered. This directory must be the location of the five files listed above.

3.2 Operation of the Wdrydep.exe Graphical User Interface

The MLM is run using the Wdrydep.exe program, a compiled program written in Visual
Basic® 6.0. Wdrydep.exe acts as the pre- and post-processor for the model FORTRAN code
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contained in the Drydep.exe program. The following screen shot (Figure 2) shows the graphical
user interface of Wdrydep.exe.

Figure 2
47 Dy Deposition Batch Model
File Bun “iew
Llﬂl_.ll.ﬁ.DD |rmpart j I j
—Select Sites Select Dates
Sites Available Sitez Selected First Dap
iﬁll?é i’ GASTS3 |n1 /01487 EI
ALH157
ALHZ57 Last Day
. — o)
ANLT45 |
<< Al Peiods |
— Model Proceszzing Options — Dy Depozition Model Optiong - Data Output Options
[+ Create Metearology Input Files [~ Create %d Files " Update Databaze
[¥ Create Chemisty Input Files [~ Create Resistance File & Add Only
¥ Bun Dy Dep Model [Howly &verages)| [ Create Plant Yd File Before creating inputs
[¥ Create “Weekly fverages [~ Create Plant Fluz Files [~ Delete input files
[+ Create Monthly Averages [v Calculate Miszing ‘Wetness Data) v Delete output files
[¥ Cieate Seazonal Averages [v Substitute for Mizzing Met Data | After databaze update
¥ Create Quarkerly Averages [~ Eeep Chemisty Data [~ Delete input files
[T Create Annual Averages - Seazonal | [ Force Calculated ‘Wetness [~ Delete output files
¥ Create Annual Averages - Duarkerly [~ Force Constant Soil Moisture

|Se|eu:t zitez, dates and optionz for DyDep model and/or averages.

Appropriate inputs for the two combo boxes at the top of the form, the “Sites Available” and
“Sites Selected” list boxes, the “Select Dates” date tools, and the “Model Processing Options”™
section are described in Table 1.

MLM Operation_R2 AMEC E&I, Inc.



Multi-Layer Model Operation
Revision No. 2

October 2011
Page 5 of 10
Table 1
Information Entry Point Description Type of Entry Required
Left Combo Box (at top) Determines whether CASTNET or ADO Import for CASTNET
MADPRO* information is used Cloud for MADPRO
Right Combo Box (at top) | Not currently used N/A
Select Sites: “Sites Sites that can be included for N/A

Available” List

modeling

Select Sites: “Sites
Selected” List

Sites that have been selected for
modeling

Any site for which the user wants
to calculate dry deposition. In
Figure 2, estimates are to be
calculated only for site GAS153.

Select Dates: “First Day”
Text Box

Beginning date for the time period to
be modeled.

Start date for the model run in
MM/DD/YY format (e.g., for a
“samples to date” model run, use
01/01/87).

Select Dates: “Last Day”
Text Box

Ending date for the time period to be
modeled.

End date for the model run in
MM/DD/YY format (e.g., use
12/31/YY to get the complete
year for year YY).

Model Processing
Options: “Create
Meteorological Input
Files” Box

Accesses the appropriate table for
continuous data.

Unless already created, box must
be checked.

Model Processing
Options: “Create
Chemistry Input Files”
Box

Accesses the appropriate table for dry
chemistry concentrations.

Unless already created, box must
be checked.

Model Processing
Options: “Run Dry Dep
Model (Hourly Averages)
Box

2

Runs the MLM and creates estimates
of hourly deposition velocities and
fluxes.

Unless user is only creating input
files OR aggregating from hourly
estimates that already exist, box
must be checked.

Model Processing
Options: Aggregation
Boxes (“Create Weekly
Averages” box through
“Create Annual Averages
— Quarterly” box)

Create aggregated values for selected
time periods.

Check box for specific
aggregation period of interest. In
order to calculate weekly or
monthly values, hourly values
must exist. In order to calculate
quarterly or seasonal values,
weekly values must exist. In order
to calculate annual values, the
respective seasonal or quarterly
values must exist

Note: * Mountain Acid Deposition Program — Part of CASTNET, reported separately.
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The defaults in the “Dry Deposition Model Options™ section of Figure 2 are all that are required
for most model runs. When the form is displayed, the boxes next to “Calculate Missing Wetness
Data” and “Substitute for Missing Met Data” are automatically checked. Other options give the
user flexibility to create or keep various processing files that are not needed during typical MLM
operation. The MLM normally produces these data during the model run but does not export the
data to a file. The remaining boxes in the “Dry Deposition Model Options™ section provide
options useful during testing or sensitivity studies.

In the “Data Output Options” section of Figure 2, either “Update Database” or “Add Only” can
be selected. The default, “Add Only,” should be used during normal MLM operation. Before the
model is run, the user must confirm that records for the site and time period selected do not
already exist in the VELHR table. If records are present, a primary key error will result and a
corresponding error message will be generated. For more information on the SQL Server 7.0
tables used for data storage by the post-processor, see Section 4.1. Only the “Delete output files”
box should be checked in the “Before creating inputs” section. No boxes should be checked in
the “After database update” section.

Once all of the required options have been selected, including the sites and time period of the
model run, click the “play” button as shown in the upper left hand corner of Figure 2. The
following form (Figure 3) is displayed. The user should enter his initials and the version number
of the model in the spaces provided. The current version number is identified in the

MODEL VERSION table in the castnet model arch database. Special comments for the
operational log can be inserted into the “Comments” section. Clicking “Continue” will start the
MLM calculation process.

Figure 3

w. Dy Deposzition Model Program Log

Operator initials: IEHFI Model Yersion No. |2_3

Comments:

r o

Continue Cancel |

| Model ADO Import Dy Dep Model
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The Wdrydep.mdb file is a Microsoft® Access database that provides the information and
settings necessary for the operation of the Wdrydep.exe program. It contains eight data tables.
Seven are linked to data tables in the castnet_model SQL Server 7.0 database, while one is a
local data table with preferences specific to that computer. The following list provides the names

of these eight tables and, if applicable, their linked table:

AverageSpecifications (linked to MLM_AVERAGE_ SPECIFICATIONS)
AverageType (linked to MLM_AVERAGE TYPE)

DatabaseType (linked to MLM_DATABASE TYPE)

ExportFileSpecifications (linked to MLM_EXPORT FILE SPECIFICATIONS)

ExportQuerySpecifications (linked to MLM_EXPORT QUERY_ SPECIFICATIONS)

ImportFileSpecifications (linked to MLM_IMPORT _ FILE SPECIFICATIONS)
OperatorLog (linked to MLM_OPERATOR_LOG)
UserPreferences

Operation of the Wdrydep.exe does not require changes to any of these tables. Only the
CASTNET Data Operations Manager (DOM) or his designee is authorized to make edits to these

tables.

34 Files Created by the MLM Pre-Processor

The Wdrydep.exe program creates multiple files for use by the MLM during calculation of

deposition velocities and fluxes. These files are presented in Table 2.

Table 2

File Name Description

GAS153.chm.

[site_id].chm | Chemistry data for each site from DRYCHEM table. One file per site is created to
contain atmospheric concentrations for the time period being modeled. Example file:

[site _id].met Continuous data for each site from METDATA table. One file per site is created to
contain meteorological data for the time period being modeled. Example file:

GAS153.met.
Lang.sph Leaf angle data from the LEAF ANGLE table.
Leaf.dat Plant leaf coverage data from the SITE PLANT SUMMARY and

SITE PLANT DETAIL tables. Recreated for each site as model calculations progress.

each site as model calculations progress.

Nearsite.dat Contains “nearsites” (if applicable) for the site currently being modeled. Recreated for

Padprof1.20 Canopy data from the PLANT PROFILE table. Recreated for each site as model

Padprof2.20 calculations progress.
Padprof3.20
Plant.dat Plant data from the PLANT table.

MLM Operation_R2
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File Name Description
Station.dat Site information from the VW_SITES OLD view including longitude, latitude, time
zone, and elevation. Recreated for each site as model calculations progress.

During the calculation process, the MLM also creates several other files. These are listed in
Table 3.

Table 3
File Name Description
[site_id].hvf | Report file to contain site information and a layout of the model output. Example file:

GAS153.hvf.

[site_id].mc | Report file to contain combination of continuous data and atmospheric concentrations
in one file. Example file: GAS153.mc.

[site_id].vfc | One file per site is created to contain hourly deposition velocity and fluxes output by
the model.

4.0 MODEL OUTPUT POST-PROCESSING: TABLES, AGGREGATION
SCHEMES, AND REQUIREMENTS

4.1 Database Tables Used as Output Destinations

During post-processing, data from the [site id].vfc file is imported into the database for storage
and additional data aggregation. Table 4 displays the six database tables found in the
castnet_model SQL Server 7.0 database that are used as destinations for MLM output.

Table 4

Table Name | Description

VELHR Hourly deposition velocity and flux values from the MLM output.

VELWK Weekly deposition velocity and flux values. Aggregated from VELHR. These values
represent aggregations based on a 168 hour week.

VELMN Monthly deposition velocity and flux values. Aggregated from VELHR. These values
represent aggregations based on calendar months.

VELQR Quarterly deposition velocity and flux values. Aggregated from VELWK. These values
represent aggregations based on calendar quarters.

VELSN Seasonal deposition velocity and flux values. Aggregated from VELWK. These values

represent aggregations based on the starting date of each season (e.g., spring, summer,
fall, and winter).

VELAN Annual deposition velocity and flux values. Aggregated from either VELQR or
VELSN. The typical method for producing annual values uses VELQR (quarterly)
values.
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4.2 Aggregation Schemes and Completeness Requirements

Table 5 provides the completeness requirements for each aggregation level described in Section
4.1. For more details on the aggregations, see Section 4.0, Data Validation and Usability, of the
CASTNET QAPP (AMEC, 2011).

Table S
Aggregation Level | Completeness Requirement
Weekly 69% of hourly values during the week must be valid.
Monthly 69% of the hourly values during the calendar month must be valid.
Quarterly 69% of the weekly values during the quarter must be valid. This allows quarters
with 9 valid weeks out of 13 possible weeks to meet the requirement.
Seasonal 69% of the weekly values during the season must be valid.
Annual 75% of the quarters/seasons during the year must be valid.

5.0 ADDING THE LAB_KEY TO VELHR

One of the requirements for the VELHR table is the inclusion of the analytical sample lab_key
designation that documents the atmospheric concentrations used for a specific hourly record.
Rather than make significant modifications to either the Drydep.exe or Wdrydep.exe code, a
separate program was established to complete this task each time the model is run. The program
used is named “Lab_key.exe” and is written in Visual Basic® 6.0. To operate this program
(Figure 4), first select either “working” or “historical.” Selection of “working” will add the
lab_key to the VELHR table in the SQL Server 7.0 castnet_model database, while selection of
“historical” will add the lab_key to the VELHR table in the castnet_model arch database. The
name of the table to be updated is shown in the “To Dry Dep” window. The source of the
lab_key values shown in the “From Dry Chem” window does not change. Click the “OK” button
to begin adding the lab_key values. Records are not updated if the lab_key field already contains

a value.

Figure 4
" Update velhr lab_key Ed
I Fram Oy Chen: caztnet.dbo.diychem & “warking " Historical

I To Dy Dep: castnet_model dbo.velhr

LCancel |

| Click OK ta start key code update [

MLM Operation_R2 AMEC E&I, Inc.



Multi-Layer Model Operation
Revision No. 2

October 2011

Page 10 of 10

6.0 REFERENCES
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DATABASE BACKUPS

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide consistent guidance to
AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) staff on how to successfully complete the backup procedure for the
CASTNET SQL Server™ 7.0 databases as specified in the CASTNET Quality Assurance Project
Plan (QAPP) (AMEC, 2011).

2.0 SCOPE

These processes apply to the regular backup of the CASTNET database as performed by the
CASTNET Data Operations Manager (DOM) or his designee, the only members of the DMC
staff who are authorized to perform database backups. This SOP assumes that the user possesses
a basic understanding of the SQL Server™ 7.0 Enterprise Manager.

3.0 SUMMARY
4.0 MATERIALS

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURE
6.1 Creating Backup Devices in Sql Server™ 7.0

The CASTNET data set, which consists of seven permanent databases managed using
Microsoft® SQL Server™ 7.0, must be backed up weekly to ensure protection against
catastrophic server failure, theft, and other forms of data loss. The process for routine backups of
SQL Server™ 7.0 managed databases begins with the creation of a backup device specific to
each database. Figure 1 displays the process of creating a new backup device for an existing
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database. In the directory tree under “Databases,” open the “Management” folder and right click
on “Backup.” The first option is “New Backup Device”:

Figure 1

| Hi Console  Window Help
J Action  Yiew Tools H@' -Dllxg'“g“%% ‘."‘.\lﬂ g
[ Console Roat Hame [ Physical Location [ Device Tvps [
wsical Locatic
=l Microsoft SOL Servers = castnet_application_backup e mssal7datat BACKURY castnst_application_backup. BAK Disk Backup
E145J S0L Server Group & castret_backup e:Amesgl7data\EACKUPhcastnet_backup, BAK Disk Backup
=2 {ﬂ_élxbc‘\sgNE” [Windows NT) (= castret_model_aich_backup exmssal7data\BACK P castnet_model_arch_backup.BAK Disk Backup
L a[‘z ;f:; = castnet_model_backup e tmssqlFdatat BACKUR castnet_model_backup. BAK Disk Backup
ottt Ao, test = castnet_pol_backup e tmssql7datat BACKUP castnet_poll_backup. BAK Disk Backup
castnet_aggﬁcatmn % castnet_temp_backup evmssglfdata\BACKUPYcastnet_temp_backup BAK Dizk Backup
castet_model B castret_working_backup e:tmssql7datat BACKUP castnet_working_backup BAK Disk Backup
castinet_model_arch = master_backup evmssal7data\BACKLUPYymaster_backup. BAK Disk Backup
castnst_poll = mountain_cloud_backup e:tmssql7datat BACKUPYmountain_cloud_backup. BAK Disk Backup
castnet_temp S msdb_backup e:tmssal?datat BACKUP msdb_backup. BAK Disk Backup
castnet_test
castnet_working
master
madel
mauntain_cloud
msdb
Marthwind
puibs
tempdb
& Data Transformation Services
=10 Management
Backup a Database..
&
o S W i »
SCI sz;:!: New window from here
=) SaLE5 FRefresh
Help
<1 1 v
Msart| | B & &y B % || S Movel G| (5] Exploring .| ZASOL Serv..| @weatherc. | BF Microsoit.. | [ saL e |[GRELE N2, 227pm

Select “New Backup Device” and the following form (Figure 2) is displayed. Enter the name of
the new backup device (the file name is automatically created), and click “OK” to establish the
device:

Figure 2

Backup Device Properties - New Device |

General I

% M arne: Icnet_e:-:ample e Eartents.. |

) Tiape diive name; I j

% File name: Ie:hmssql?datahB.ﬁ.EKUF'hu:net_e:-:ample.B.-’-‘-.K |

0k, I Cancel Help
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6.2 Manual Database Backups Using Sql Server™ 7.0

Databases can be backed up without a backup device. However, for a database that is routinely
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backed up, it is simpler to first create a backup device that can then be used repeatedly. Once the
database backup device is established, a database can be manually backed up. To begin, under
the “Databases” folder, highlight the database to be backed up (Figure 3):

Figure 3
¥ SAL Server Enterprise Manager - [Console Root\Microsoft SQL Servers\SAL Server Group\WAX-CASTNET1 (Windows NT)\Dat... =] E3 I
J'['ﬁl LConsole  Window  Help |_|- =] <]
|J dction  Wiew  Tools |J & = @@ |@|J->k—|:'§\| ¥ i .o |
(L1 Console Root Tables & Indexes Space Allocated =
E|-- Microsoft SOL Servers
Ee S[L Server Group
El@ JAHCASTMET fwfindows MT) =
23 Databases castnet_working
; caztnet
castnet_app_test
casthet_application
castnet_model Owner: sa
castnet_model_arch ﬁ Database Date created: 3430/01
caztnet_pal ) 4:53:53 PM
castnet_temp iefiElimne prperize Size: 2,683MB
castnet_test view database diagram Space available: 155.59MB
aztnet_working shrink database Database options: normal
master import data Number of users 19
madel export data
maouhtain_cloud generate SOL scripts
mzdb
Morthwind
pubsz
tempdb % Backup Last database backup: 421,%431;33 AM
-] Data Transformation Services Last differential backup: Hone
=0 Management backup database Last transaction log backup:  Mone
[J"D Security . restore database
{10 Support Services truncate transaction log
-6 S0L65
..':':. . Maintenance plans: I
§ Maintenance P one
new maintenance plan

Multiple options are shown in the right window. Under the “Backup” options, select “backup

database.” The following form (Figure 4) is displayed:
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Figure 4
SOL Server Backup - castnet_working
General I Dpti.;.ml
% D atabaze: I castnet_working j
M anme: Icastnet_working backup
Description: I
Backup
o [atabase - complete
" Database - differential
= Tranzaction log
" File and flegroup; _I
Destination
Backup ta: ! Tiape) = Disk
Add...
Eemnywe |
Eontents... |
Ovenarite
" Append bo media
% Ovenarite existing medis
Schedule
[T Scheduls: I _I

Ok I Cancel | Help |

Only complete backups of the CASTNET databases are performed. This is the default setting
and 1s indicated by the selected radio button next to “Database — complete.” As an additional
step, when a new backup is created, existing backups are overwritten. This option is not a default
and must be selected by clicking the radio button next to “Overwrite existing media.” In Figure
4, the “Destination” box is empty. To select a destination, click the “Add” button and the
following form (Figure 5) will display:
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Figure 5
Choose Backup Deztination |

Chooze the file name or backup device ta use for the
g backup operation. Backup devices can be created for files
that you uze frequently.

" Eile name: e vmzzglfdatasBACK LIPS |

' Backup device: castnet working backup

Qk. I Cancel |

Backups can either be sent to a file or to a backup device which points to the file to be used.
Open the combo box next to “Backup device” and select the backup device to be used. In this
example, the castnet working database is being backed up and therefore the

“castnet working backup” backup device is selected. After clicking “OK,” the “Destination”
box now indicates “castnet working backup” (Figure 6):

Figure 6
SOL Server Backup - castnet_working
General I I:Iptignsl
% D atabaze: I castnet_working ;I
Hame: Icastnet_work.ing backup
D ezcription: I
Backup
% Databasze - complete
" Databage - differential
&~ Tranzaction log
" File and filegroup: I
Destination
Backup ho: ) Tiape. &) [jgh
{Caztne cing backup T Add.
Remove |
LContents. .. |
Ovenarite
= Append to media
" Owenwrite existing media
Schedule
[T Schedule: I I

Ok I Cancel | Help I
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To start the manual backup, click “OK.” The progress bar (Figure 7) indicates the percent of
completion for the backup process:
Figure 7

Backup in progress. ..

Backing up database: castnet_warking to device(s]:
[zaztnet_woarking_backup]

When the backup is done, the following will appear (Figure 8):
Figure 8

SOL Server Enterprise Manager E

@ The backup operation has been completed successtully.

6.3 Scheduling the Backup Job

To schedule the backup to run at a specific frequency and time, follow the instructions in Section
4.0 for selecting the backup device, but put a check mark in the “Schedule” box instead of
clicking “OK” to start the manual backup (Figure 9):
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Figure 9
SAL Server Backup - castnet_working |

General I Dptionz |

% Databaze: I caztnet_working j
Mame: Icastnet_warking backup
Dezcription: I
Backup
& [atahase - complete
" Databage - differential
" Tranzaction log
" File and filegroup: _I
Destination
Backup to: ) Tiape %) Wighk
castnet working backup Add.
Remove |
Contents... |
Owenurite
© Append to media
& Ovenarte existing medis
Schedule
v Schedule: II:Icc:urs even 1 week(z] on Sunday, _I

Ok I Cancel | Help |

To select the date, time, and frequency of the backup job, select the button with three ellipsis
dots next to the schedule list box. The following form (Figure 10) is displayed:

Figure 10
Edit Schedule
Mame: Ica&tnet_wcurking backup job] ¥ Enabled

— Schedule tvpe
£ Start automatically when SOL Server Agent starts

 Start whenever the CPU(z] become idle

" One time (M dl&tes I Fri 4/19/2002 AEfirnes |12: 32 PM

i Becuring
Occurs every 1 week[z] on Sunday, at 12:00:00 Ak,

Change... |
Ok I Cancel | Help |
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Provide a name for the job in the “Name” box. Since this is a backup of the castnet working
database, the name of the job is “castnet working backup job.” Verify that the “Enabled” box
has a check mark in it and that the “Recurring” radio button is selected. Click the “Change”
button to provide specifics for the job, which are displayed on a new form (Figure 11):

Figure 11

Edit Recurring Job Schedule E

Job name:  [Mew.Joh]
Wfeekly

Ewvery I'I 3: week[z] o
i [ Mon I Tue [ wed [ Thur [ Fi
" Monthly [T 5a W Sun

— Doours

— Daily frequency

' Oocours ohce at; |12: 0o Ak E,
' Docurs eveny: |1 ﬁ IHc.ur[s] j Startitig) &t |'|2: 00 Akd
Endita at: 11: 59 P

— Diwration

Start date: Fri 4/19/2002 EII " End date: I Fri 471372002
&+ Noend date

0k I Cancel | Help |

Each CASTNET database must be backed up at least once a week. The scheduled backups are
staggered, beginning on Friday at midnight. To set up a weekly backup, select “Weekly” in the
“Occurs” list, select “Every 1 week(s) on Thu” from the “Weekly” list, and then select a time for
the job to run in the “Daily frequency” list. For “Duration,” verify the “Start date,” which
defaults to the current date, and that the radio button for “No end date” is selected. Click “OK”
when finished. In addition to the weekly backups, there is a differential backup of the labelement
database each day.

Click “OK” on the “Edit Schedule” form (Figure 10) and again on the “SQL Server Backup”
form (Figure 9) to save the job. Backup jobs can be viewed in the “Management” folder by
clicking on “Jobs.” Figure 12 shows the list of all backup jobs scheduled to run each week. Note
that each backup job has a “Yes” in the enabled, runnable, and scheduled categories. Information
is also given concerning the status of the last run of the backup job and the next time the job

is scheduled.
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HEE

J'['ﬁl Consale  Window Help

JRETE

Jﬁction Wiew Tools ch -D||X|Q‘|@H$H;‘.\|§ azta

I_] Console Root _Mame | Catego | Emabledl Humnablel Schedu\edl StatLs | Last Run Status [Star.. I Mext Run Date I
E' Microsoft SAL Servers f castnet backup [Uncategorized ... ‘es Yes Yes Mot Running  Succeeded [4/14/02.  [4/21/02 12:00...
5'6 SOL Server Group . f castnet_application backup [Uncategarized .. ‘Yes Yes Yes Mat Running  Succeeded [4714/02..  [4/21/02 12:30...
E"‘ﬁ JAX-CASTNET [Windows NT) f castnet_model backup [Uncategarized .. ‘Yes Yes Yes Not Running  Succeeded (441402, [4/21/02 1:00....
(0 Datebases f castnet_model_arch backup [Uncategorized ... ‘es ez Yes Mot Running  Succeeded (414/02..  (4/21/02 130
2::::: app_test : castnet_poll backup [Uncategorized ‘ez Yes Yes Mot Running  Succeeded [4/14/02 (4421402 430
castnet_appﬁcation L castnet_temp backup [Uncategorized e Yes fes Not Running  Succeeded [4/14/02..  [4/21/02 2:00:
castnet_model L casthet_working backup [Uncategorized ... Yes Yes fes Mot Running  Succeeded [4/14/02..  [(4/21/02 2:30:...
castnet:model_arch L master backup [Uncategorized ... Yes Yes Yes Mot Running  Succeeded [4/14/02.. (4721402 3:00:...
castnet_pall L mountain_cloud backup [Uncategorized ... Yes Yes Yes Mot Running  Succeeded (41402, (4721402 3:30:...
casthet_temp @] msdb backup [Uncategorized ... ez Yes Yes Mot Running  Succeeded (471402, [4/21/02 4.00:..

castnet_test
castnet_working
master

madel
mauntain_cloud
madb

Northind

pubs

tempdb

-0 Data Transtomation Services
EID danagement

E@ S0L Server agent
H O 2ens

Operators

Current Activity

Database Mantenance Plars
SOL Server Logs

4 web Publishing

-0 Security

-] Support Services

E-EJ SOLES

iﬂﬁlalll“ (4] e %‘ @ @ @ “ % Hovell Grou.. | 3,) Exploring - p. | T Microsoft .. | 7 50L Serv... @Jacksomville,.. ||(E1N %w&m@ 12:58 Ptd

6.4 Weekly Archiving of the Backup Files

Each Friday, all database backup files are copied to an eternal hard drive by an automated script..
In addition, the GNVCASTNET server is backed up daily to tape by AMEC IT. Backup tapes
are stored in a fire-proof safe.

6.5 CREATING BACKUPS IN ORACLE 11G

The Oracle 11g CASTNET database is also backed up weekly. To backup the Oracle 11g
database, open the Oracle Enterprise Manager Console. Select the desired database from the
directory tree. Select the “Tools” menu item, and then from the expanded menu select “Database
Tools”, “Backup Management”, and “Backup” (see Figure 13). This item launches the Backup
Wizard tool. As shown by Figure 14, select the “Predefined Backup Strategy” radio button and
click “Next”. For the CASTNET Oracle 11g database, weekly backups are adequate. Therefore,
select the radio button for “My database is not frequently updated (DSS)” as shown by Figure 15,
which provides for one full backup each week, and click “Next”. Figure 16 shows the form for
selecting the start time for the backup. The default is 12:00 AM. The specific configuration for
the backup job is shown by Figure 17. Accept the default configuration and click “Next”.
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Figure 18 shows which database is selected. Click “Finish” to close the wizard and save the job.
The status of the backup job can be viewed by clicking on “Jobs” in the directory tree (Figure 19).

Figure 13

ORACL

Enterprisefianager
SHEE Metwork
i Everts Application Management »
|- Th.10hs Change Management Pack  »
Database Applications 3
Diagnostics Pack * Information
»
»
»

Data Management ¥ Recovery

Analyze Maintenance..
) Create Backup Configuration...
Backup Configuration Library...

HE) Repon Definitinns
SHDatabases

Service Management
B Standard Management Pack
o1 Groups Tuning Pack
S IHTTP Servers
o Listeners
o Modes

st JAXORACASTHET
1521
O CASTMETORA

THS Descriptor [(DESCRIFTION=(ADDRESS_LIST= (ADDRESS = (PROTOCOL = TCP)(HOST = JAXORACAST
NET)(FORT = 1521)) ) (COMNECT_DATA=(SID=CASTNETORA)(SERYER=DEDICATED))

5 &P g I

Setup Infarmation
Oracle Home:  dioraclelorad2
Listeners: listener_JAXORACASTNET mactec.com

Operating System Information
05 Mame: Windows NT
OS5 Version: 5.2

MEERECEA

iﬁstartl | [E & B8 |8 oracle Enterprise Ma.. Dacument - WordPad AT masmm

Figure 14

Backup Wizard

Strategy choice

Do youwantto use a predefined backup stratedy or custamize your own
strategy?

® Predefined backup strateoy

" Customize backup stratecy

Mext 9) Finish )

Cancel Help
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Backup Wizard

Backup Frequency

Choose the type of description that best fits your database.
® Wy database is not frequently updated (DSS)
Full backup once a week
Backu day
My database is moderately updated (OLTP) and is not very large
Full backup everyday
T My database is frequently updated and is large or medium

Full backup once aweek and incremental backup everyday

Full backup day:

[~ Retain at least the specified number of backups for each datafile and
delete obsalete backups after every backup.

Murnber of backups: |2

Finish )

Cancel Help

Figure 16

Backup Wizard

Backup Time

Specify a time when the backup should be made. An approptiate time would
be when the database is least active.

Backup Time: 12:00:00 AM EDT S

Mext 9)] Finish )]

Cancel Help
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Figure 17

Backup Wizard

Configuration

Chooge a predefined configuration |castnetora

Description ofthe configuration: [ This a default configuration which hackups

Summary of the configuration

Backup Configuration Information:
Marme castnetora
Type: Backup set saved to disk
Channelis):
Channell
Format: b_%u_%p_%c

Edit Backup Configuration..

Finish )

Cancel Help

Figure 18

Backup Wizard
Multiple Targets

Towhich target{s) do you want ta submitthe job?
Ayailable targets Selected targets
B castnetmactac

Cancel Help & Back [ et
_camal ) _ ek ) ¢ Bak |
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Figure 19

Dracle Enterprise Manager Console, Administrator:SYSMAN, Management Seryver:;jasoracastnet.mactec.com

guration Help ORACLE
Enterprisefanager

Active

Narne Target Target Type  Owner | Status DatefTirne
PredefinedBackupStrategy0008 | casthetmactec | Database SYSMAN | Scheduled | 11-Oct-2006 12:00:00 AM

HE) Report Definitions

cHDatabases

é—%casmet mactec - 8Y5 AS SYSDBA
- Graups

>-CIHTTP Servers

oL isteners

o Ihodes

¥ Show targets

4 start J N | J I.ﬂ Oracle Enterprise Ma... HED L 40z
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8.0 ATTACHMENTS

This SOP does not contain attachments.
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CASTNET DATA MANAGEMENT SYSTEM APPLICATION
USER MANUAL

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide guidance to
AMEC E&I, Inc. (AMEC) data operations personnel for the operation of the Clean Air Status
and Trends Network (CASTNET) Data Management System Application.

2.0 SCOPE
These processes apply to the use of the CASTNET Data Management System Application.

3.0 SUMMARY

The CASTNET Data Management System Application (application) is a custom designed and
built software program written in Microsoft® Visual Basic™ 6.0. Development of this
application began in 1999 and continues with contributions from both AMEC and subcontracted
programmers. The CASTNET Data Operations Manager (DOM) directs and supervises
development of the application with input from the Data Management Center (DMC) staff. This
document describes the use of the application. For additional information concerning the design,
programming, and testing efforts that are a part of the development process, see the CASTNET
Quality Assurance Project Plan (QAPP) (AMEC, 2011), the CASTNET Quality Management
Plan (QMP) (AMEC, 2011), and the CASTNET Software Management Plan (SMP)

(AMEC, 2011).

The application is directly linked to the CASTNET database. As a security measure, users are
asked for their CASTNET database user identification (ID) and password when the application is
first opened to ensure that only those users with proper authorization can access and alter

certain data.

4.0 MATERIALS

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
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including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURE
6.1 File Menu

Figure 1 shows the top-level menu structure listed under the “File” menu option.

Figure 1

" Caztnet Data Management System -- Yerzion: 4.0.2 M=l E3
A= Edit Field MetData LabData Utilites “Window Help

Frint Setup
E xit

6.1.1 Print Setup

The “Print Setup” option is used to select which printer to use when printing from the
application. The form displayed is standard for most Microsoft® Windows® type applications.

6.1.2 Exit

Select “Exit” to end the current session in the application. Users also can close the application by
clicking on the “X” in the upper right-hand corner of the application window. The user will be
prompted to confirm the exit. Select “OK” to close the application.

6.2 Edit Menu
Figure 2 shows the menu structure listed under the “Edit” menu option.

Figure 2

" Caztnet Data Management System -- Yersion: 4.0.2 M=l E3
Eile Field MetData LabData Utiities Window Help
Copy Entire Grid - Chrl+5

| | w

The “Copy Entire Grid” option works with many of the grids found throughout the application.
As the application has evolved over several years, two different types of grids (Microsoft® and
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Janus® GridEX™ 2000) are used. For each grid discussed, the correct copy procedure is
identified.

6.3 Field Menu
Figure 3 shows the top-level menu structure listed under the “Field” menu option.

Figure 3

et Data Management System -- Yersion:

File Edt Field MetData LabDaks Ubiities Window Help

Problem Tracking System »
Sike Call-In Log 3
Old Problem Report: 3
Calibration Summary Management System  »
Independent Spot Audit Report:

Sites Tables Editor

Field Cps Site Info

Autocal Data Report

6.3.1 Problem Tracking System

Figure 4 shows the menu structure listed under the “Field / Problem Tracking System” top-level
menu option. Field operations personnel use the Problem Tracking System to enter and report
Observations, ticket selected Observations as Problems, enter and report Actions, enter
Equipment Request Forms, enter and report Site Operator Checks, and produce Problem
Tracking System Summary Reports.

Figure 4

[«“ et Data Management System -- Yersion: 6.6. ]
File Edit Field MetData LabData Ubiities Window Help

Ohservations

Problem Ticketing

(Qld Problem Report Access Problem Tickets
Calibrakion Summary Management Swstem Equiprnent Request Farm
Independent Spok Audit Report Site Operator Checks

Problem Tracking System
Site Call-In Log

(4
4
4
4

Sites Tables Editor PTS Summary Report
Field Ops Site Info
Autocal Data Repart
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6.3.2 Observations
Figure 5 shows the menu structure listed under the “Observations” submenu option.
Figure 5
FQ“ CASTHet Data Management System -- Yersion: 6.6.8 L:-]WW
File Edit Field MetData Lab Data Utilities Window  Help

Eroblem Tracking Swstem 3
Site Call-In Log 4
Cld Problem Report 3
Calibration Summary Management System  #
Independent Spot Audit Report

Sikes Tables Editor
Field Ops Site Info
Autocal Data Report

Ohservations »
Prablern Ticketing

Arcess Problem Tickets
Equipment Requesk Farm
Site Operator Checks »
PT3 Summary Report

Enter Ohservations
Observations Report

6.3.3 Enter Observations

Selecting “Enter Observations” from the Observations submenu displays the Field Observations

form, as shown below in Figure 6.

Figure 6
r
£3+ Field Observations M
%l @.l Review Date: |U3./ 15/07| j ¥ ShowallSites W Show Previous Day Report Refresh | Update |
Include |Site ID  |Parameter Description Enter By Date Inserted

b [l RTP101
O PSU106 ‘temperature_delta walue is -6.10 at 2000, ssisil 03/14/07 10:30
O PsU106  Flow_rate walue Fluckuating a little; from 1,47 ko 1,49 lpm, ssisil 03/14/07 10:30
[l PARIO7
[l PED10
[l WST109
vl CTH110 Communications Mo poll, Phone ringing busy, ssisil 03/15/07 12:09
O CTH110 Cammunications Mo poll. Mo call-in log infa. ssisil 0314/07 10:30
[l SPDI1L
[l KEF112 Communications werizon did not show up on 314 as promised. They are to show up  ssisil 03115/07 12:09
O KEF112 -Communications Susie now has spoken wierizon and repair is to happen by 1500 :ssisil 03/14/07 10:30
[l MEG1LS
[l DCP114
[l AMATLS
vl BEL116 :solar_radiation Might time: values from 5 ko &, ssisil 03115/07 12:09
[l LRL117 temperature_delkta Pattern reversed. There was 5 hours of precip too, We'll wait and  ssisil 03/15/07 12:09
[l LRL117  windspeed WS walues suspect after 1300, AE 0.1 mis whereas SCAWS ssisil 031507 12:09 M

Record: !Iil I—l of 69 Llﬂl
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6.3.4 Adding a New Observation

Upon attempting to enter data for a new Observation, or edit an existing one, the prompt in
Figure 7 will be generated. This is to ensure that the Observation data is entered for the correct
Review Date. Be sure firstly to select the correct Review Date before attempting to enter or edit
Observation data.

Figure 7

i o

Enter Data?

H‘_?/ Are You Sure You Wank Ta Enter/Edit Observation(s) For dake 0427077

To add a new Observation to a site that currently does not have an observation listed for the
Review Date:

1. Select the Review Date, or confirm it is correct, and acknowledge the message box above if
prompted

Select the site by clicking the grey row button on the left end of the row

Select a Parameter by clicking in the Parameter field and selecting one from the list box
Enter a Description

Click Update

A

To add another Observation to a site which already has an observation listed for the

Review Date:

1. Select the Review Date, or confirm it is correct, and acknowledge the message box above if
prompted

2. Select the site by clicking the grey row button on the left end of the row

3. Asshown in Figure 8 below for site KEF112, right-click the row to access the context
menu, and then click “Add New Observation” from the pop-up menu

4. A new blank row will appear for that site; follow the steps above for entering a new
observation.
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Figure 8
- -
B Field Observations IZ]@
Z5|[&,| Review Date: (03/16/07 —L| W Showall Sitez W Show Previous Dayp Report | Refresh I Ipdate J
Include |Site (] |F‘arameter |Description |Enter B |Date Inserted I ’\
[l RTP10L |
| M Psuios |
T T 7
| M repios
| R wsTioe
[ |:| CTH110  Communications Mo poll. Phone ringing busy, Callihg phone company right now, ssisil 03/16/07 10037
| M seoiit ; '
T ] KEF112 munlcatlons Spoke wierizon again &M of 3716, They keep saving ssisil 03/16/07 10137
] [l G113 Add Mew Observation
[l DCP114 Copy Selected Rows to Clipboard
M muans
[ | & er11e
] O LRLI17 wetness Mok responding o rain from 1300-1500, ssisil 03/16/07 10:37
[ Il LRL117 relative_humidity Problern with RH nat reading over 90% still out there, ssisil 03;'16:1'0? 10:37
] O LRL117  :Flow_rate Walues from 0,32 ta 1,16 lpm. ssisil 03/16/07 10137
| || COR119 iwetness Only partial response ko rain. Response values are from 0,12 ko ssis .|:|3||'16||'0? 10:57
| M wenao S el
Record: M ’—8 of 65 » | i

6.3.5 Observations Report

Selecting “Observations Report” from the Observations submenu displays the Site Observations

Report form, as shown in Figure 9.

Figure 9

3.+ Site Observations Report

o %

SiteID: [ o
| s

k. Cancel |

Date: |03/01/07

To produce an Observations Report, select a Site ID, or “ALL” from the list box, select a date
range for the report, and click “OK”. This will produce the “Preview Report” prompt as shown in

Figure 10.
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Figure 10

Observation Report

\:..':/ Preview Report Before Prinking?

Mo Cancel |

Click “Yes” will generate the Preview Report as shown below in Figure 11. The Preview Report
has two buttons in the top left corner, the Print button and the Export button. These are used
respectively for printing the report, and for exporting to either of two types of text files: html

and txt.
Figure 11

2 Observations Report E]@
=) Zoom [100% -

¥

Observation Report for: PED108 03/01/07 - 03/15/07

SiteId User Date  Parameter Description
PEC10S saisil 030107 Communications Mo poll. Looks like timefdate had reset to 1 M07. Datalink fixed thiz A,

PEC1 03 sgisil 0310307  ozone Suspect high value st 1400, but probably resl.
PEDM 03 =sizil 030407  ozone Reset autocal day from Friday to Sunday.
PECH 03 remoewea 030807 ozone Spoke to SOP, no autocal Sunday . Wil troubleshoot Tuesday
[»
Pages: M |4 |1 PN ﬂ | ﬂ

6.3.6 Problem Ticketing

The second option listed under the “Field / Problem Tracking System” top-level menu option is
“Problem Ticketing”. Selecting this option produces the Problem Ticketing form shown in

Figure 13 on the next page.
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r%‘ CA5THet Data Management System -- Yersion: 6.6.8

Jo&d

File Edit Field MetData Lab Data

Lkilities

Window

Help

Problem Tracking System
Site Call-In Log
(Qld Problem Report

Sikes Tables Editor
Field Ops Site Info
Autocal Data Repart

Calibrakion Summary Management Swstem
Independent Spok Audit Report

(4
4
4
4

Observations 4
Problem Ticketing

Access Problem Tickets
Equiprnent Request Farm
Site Operator Checks 4
PTS Sumrnary Report

Figure 13
B Problem Ticketing -- Showing Observations uw
% & Review Date: II]3/"IJ?,-"IJ?| j Edit Ticket/Show Open Tickets Ticket Obszervation Delete Observation Befresh | Close |
Problem? |Site ID # |Date © Ticket # © Parameter Description Observation By |Date Inserted |Assigned To

] ¥ CADISD 3i712007 15 solar_radiation Might kime walues at 67, sisil 03/08/07 11:07 MAB
M CATI7S 3/7/z007 ozone 03 out, ssisil 03/08/07 11:07
M CAT175 3(7f2007 relative_humidity Irvvalid RH values through 0600, ssisil 03/08/07 11:07
Y IRL141 372007 17 temperature Both temps flagged B all day. ssisil 03/08{07 11:07 :RSM
M KEF11z 3(7fz007 Communications 3till no poll, Phone co. was supposed to have fixed phone ssisil 03/08/07 11:07
¥ MCK131 3j7jz007 9 Flove_rake Flow stil ak 0,67 or so even after enkering new FS and ' ssisil 03/08/07 11:07 .RDD
M PNF126 372007 Flow_rate ssisil 03/08/07 11:07
Nl PRE134 3(7f2007 17 Communications S0P installed news modem last night, but now modem ssisil 03/08/07 11:07 16
i ROM206 3(7f2007 16 temperature Temp systemn out, ssisil 03/08/07 11:07 RDD
i SAN1BG 37f2007 4 Miscellaneous Flipped breaker. All met and wetness invalid all day. ssisil 03/08J07 11:07 118
¥ SPDLL (37f2007 26 windspeed Both wind speeds reading 0.00 {except for 1 hour) from  ssisil 03/08/07 11:07 MAE

Record: |4| 4 I 1 of 11 >|>I|

6.3.7 Create a Problem Ticket

The first column in the Problem Ticketing form in Figure 13, labeled “Problem?”, displays a “Y”
or “N” to indicate if the Observation has been ticketed or not. To ticket an observation, select a
row in which the “Problem?” column indicates “N”, and then click the button “Ticket
Observation”. Performing this operation on the second observation for site CAT175 produces the
Create /Edit Tickets form shown in Figure 14.

New tickets must be assigned to a staff member before they can be saved. Select the person’s
initials from the list box labeled “Assigned To” to select the Assignee. The ticket may be saved
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by clicking the “Save” button. To e-mail the ticket to the Assignee, after saving the ticket click

the “Mail Ticket” button. The buttons labeled “Delete Ticket”, “Close Ticket”, and “Print
Ticket” perform the indicated functions.

An Action may be added to any saved ticket by selecting the Action Date, entering the
description of the action taken in the “Action” text box, and clicking the “Save Action” button.
Previously entered actions may be edited by double-clicking them in the “Previous Actions”
grid, which will load the selected action into the Action section of the form. Similarly, an Action
may be deleted by double-clicking it to load it, and then clicking the “Delete Action” button.

The “Open ERF” button will be active for any saved ticket. Clicking it will open the ERF form
with a request associated with the ticket. Equipment Request Forms are covered in section 6.3.13.

Figure 14

& Create / Edit Tickets (=)

Ticket: 175-34 Parameter: Assigned to: Created By: rsrogers

Date: [g3/07/07| 3 [relative_bumidity | [ ~| Inserted On: 03/08/07 11:07
Status: OPEN

Priority Description:

= Low Irivalid RH values through 0600,

" Medium
" High

Action Date: Action:
‘IIIEI/ 07,07 j

Previous Actions: |

|A:ti0n Drate |Acti0n Taken |A:ti0n By

Record: of 0
Open Tickets:

T|cket#|Date |Pr|or|ty |Parameter Description Entered By |Date Inserted ‘Asslgned Ta
4 35 202602007 LOW  fiow_rate Flow ot 0.04 all day. sa 02/27/07 14146 18

a0 1/Z5/2007 MED  relative_humidicy E:dv;éi?jugll;mﬂstnsgain skarting at 1700, Readings in single digits

29 1{21j2007° MED ozone Dzane - 10 entire day. jjbowser 01/23/07 08:23 RSM

jibowser 01j26/07 11:58 RSM

25 B/3/2006. LOW wetness At FS all day.

Record: 14 L oofd bkl

‘ Delete Ticket Cloze Ticket Print Ticket Save Exit

ssisil 080406 11:07 551

6.3.8 Edit an Existing Problem Ticket

To edit an existing ticket, select a row in which the “Problem?” column indicates “Y”, and then
click the button “Edit Ticket/Show Open Tickets”. Performing this operation on ticket SPD111-
26 at the bottom of Figure 13 produces the Create /Edit Ticket form shown in Figure 15. A
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different Open Ticket may be edited from this form by double-clicking it in the grid labeled

“Open Tickets”. If the current ticket has been modified, you will be prompted to save it first
before a different ticket can be opened.

Figure 15

& Create £ Edit Tickets =)
Ticket: 111-26 Parameter: Assigned to: Created By: jjbowser

Date: [p3/07/07] Z| |windspeed =l [MaB -] Inserted On: 03/09/07 12:01
Status: OPEN

Priority Description:

® Lo Both wind speeds reading 0.00 [except for 1 hour) frorm 0000-1200.

" Medium
# High

Action Date: Action:
03/07/07 j

Previous Actions: ‘

ActionDate |Acti0n Taken |Act\0n By
372007 Troubleshaot with site operatar on Tuesday. jibowser

v

Record: 14 1 of1 4]

Open Tickets:

T\cket#|Date |Pr\0rity |Parameter Description Entered By |Date Inserted |Assigned To

Both wind speeds reading 0.00 {except For 1 hour) fram .
0000-1200, jibowser 03/09§07 12:01 MAEB

» 26 3j712007 0 HIGH windspeed

Record: 14 1 of1 4]

OpenERF | Mail Ticket | | Delete Ticket Llose Ticket FPrint Ticket E it

6.3.9 Problem Ticket Report

To print a Problem Ticket, click the “Print Ticket” button on the Edit/Create Ticket form.
Performing this operation on ticket SPD111-26 produces the Problem Ticket Report shown in
Figure 16.
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Figure 16

'&3 Daily Ticket Report g@‘
] Zoom [100% =]

Problem Ticket Report
Problem Ticket Ticket: 111-26 for 030707

SITE ID: SPD111 Ticket #: 26 Entered By: jibowse  Closed?:
DATE: 0310707  Priority: HIGH Date Entered:  3/9/2007 Closed On:

Parameter: windspeed Assigned to: MAB

Description:  Both wind speeds reading 0.00 {exceptfor 1 hour) from 0000-1200.

Seq Action By Description Action Date
1 jihowser Trouhleshoot with site operator on Tuesday. Q30707

Pages:m{_l'l— ’Iﬂl ‘I

6.3.10 Show Open Problem Tickets

To show the Open Tickets for a site, select a row in which the “Problem?”” column indicates “N”,
and then click the button “Edit Ticket/Show Open Tickets”. Performing this operation on one of
the observations for CAT175 in Figure 13 produces the Open Problem Tickets form shown in
Figure 17. The “Problem Status” defaults to Open, but tickets with a status of Closed, or Both
may be viewed by changing the selection in the “Problem Status” list box. Existing tickets may
be edited by double-clicking them.
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Figure 17
~ —
& OPEN Problem Tickets For CAT175 =X
él@l Problem Status: IUPEN| ;I Delete Ticket Fririt Report Refresh | Clase |
Ticket # |Date Pricrity  |Parameter Description Entered By  |Date Inserted |Assigned To
4 33 2f26/2007 LOW  Flow rate Flow at 0.04 all day. sa 02}27/07 14:46 e

RH walues plurmet again starting at 1700, Readings in

30 1/25/2007 1 MED  relative_humidity single dits and obviously wrona. jibowser 01/26/07 11:55 RSM
290 1212007 MED ozone ©zone - 10 entire day, jlbowser  0L/23/07 08:23 RSM
25 832006 LOW  wetness AEFS all day. ssisil 08/04/06 11:07 551

Record: I4| 4” 1 of 4 }I}II

6.3.11 Print Report - Open Problem Tickets

To print the Open Tickets Report for a site, clicking the “Print Report” button on the Open
Problem Tickets form produces the Open Problem Ticket Report shown in Figure 18.
Figure 18

—~

[Eé Daily Ticket Report g@
gg" Zoom [100% |

Problem Ticket Report
OPEN Problem Tickets For CAT175

SITE ID: CAT175 Ticket #: 25 Entered By: ssisil  Closed?: NO
DATE: 08/03/06  Priority: LOwW Date Entered:  8/4:2006 Closed On:
Parameter: wethess Assigned to: 581

Description: At FS all day.

Seq Action By Description Action Date
1 ssisil Cwernight a new wetness sensar to site on 814, 0802006
2 mahodges Flease enter corrective action taken and closge ticket. 080306
SITE ID: CAT175 Ticket #: 29 Entered By: jibowse Closed?: NO
DATE: 01121107  Priority: MED Date Entered:  1.23:200 Closed On:
Parameter: 0zone Assigned to: RSM

Description:  Ozone - 10 entire day.

Pages:mﬂ‘l— » INI
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6.3.12 Access Problem Tickets

The third option listed under the “Field / Problem Tracking System” top-level menu option is
“Access Problem Tickets”. Selecting this option produces the Access Problem Tickets form
shown in Figure 20.

Figure 19

BEX]

F“ CASTHet Data Management System -- Yersion: 6.6.8
File Edit Field MetData LabData Ubiities Window Help

| Problem Tracking Swstem k Ohservations ¥
Site Call-In Log 4 Problem Ticketing
(Qld Problem Report 4 Access Problem Tickets
Calibrakion Summary Management Swskem  F Equiprnent Request Farm
Independent Spok Audit Report Site Operator Checks 4
Sites Tables Editor PTS Summaty Report

Field Ops Site Info
Autocal Data Report

Figure 20

E Access Problem Tickets E

Site ID:
I ALL ;I [ Ruery Ticket Number

Aszsigned To: I
| ALL |

[~ Use Date Range

l03/14/07 | |03/14/07

Add Problerm
f* Open -
= Clozed Query
= Both
LCancel
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The Access Problem Tickets form allows for selecting tickets based on Site ID, Assignee, Ticket
Number, Date Range, and Open, Closed, or Both Status. In Figure 21, the ticket PSU106-10 is
queried for by making these selections, and clicking the “Query” button. The resulting Problem
Ticket form is displayed as in Figure 22, if the ticket exists. Otherwise a prompt indicates that no
such ticket exists for the specified input parameters. The “Add Problem” button may be used to
add a problem ticket to a specified site.

Figure 21

B3 Access Problem Tickets

Site 1D:

PSLU106 b v Query Ticket Number
Aszigned To: 10

ALL -

[ Use Date Range

&dd Problem
il P
L Guery
(>
LCancel
Figure 22
& Problem Ticket Mumber - 10 for PSU106 (=%
é & Problem Status: |BOTH| - Delete Ticket | Print Repart | Refresh | Llose |
Ticket # |Date |Pri0rity |Parameter |Descripti0n |Entered By |Date Inserted |Date Closed |Assigned To |
» 10 3/1/2007 HIGH Communications PC not working, need new laptop mghodges 0301707 14:27 EAC

Record: 14 1 ofi 4]

6.3.13 Equipment Request Form

The fourth option listed under the “Field / Problem Tracking System” top-level menu option is
“Equipment Request Form”. Selecting this option produces the Open Tickets (ERF) form shown
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in Figure 24. Selecting Site ID WST109 and clicking the ”OK” button produces the “Existing
ERFs” form shown in Figure 25. Selecting the row for ticket WST109-16 and clicking the “New
ERF” button produces the “Add ERF” prompt form in Figure 26. Clicking the “Yes” button on
this form then produces the ERF entry form shown in Figure 27. In order to log an ERF,
complete the form as appropriate, and then click the “Save” button. The “Print” button may then

be used to print the ERF if desired.
Figure 23

@“ CASTNet Data Management System -- Yersion: 6.6.8

Jo&|

File Edit Field MetData LabData Ubiides Window

Help

| Problem Tracking System k
Site Call-In Log 3

3

3

(Qld Problem Report
Calibration Summary Management Swstem
Independent Spok Audit Report

Sikes Tables Editor
Field Ops Site Info
Autocal Data Repart

Ohservations 4
Problem Ticketing

Access Problem Tickets
Equiprnent R.equest Farm
Site Operator Checks 4
PTS Sumrnary Report

Figure 24

5 Open Tickets (ERF) E
Site 1D: I | ;I

[w Show Open ERFz Only ?

OF.

Cancel |

Figure 25

e 14 4][ T ofs ]

112712006 Temp System
1H1ae005|RH Sensic
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Add ERF X

\_“?(/. &dd an ERF ko Ticket Mumber 109-167

Figure 27

-

&3+ ERF for: WST109 Ticket: 16
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1

REQUESTOR: ||

GENERAL Requested Sent

Ozaone Analyzer

Sarmple Pump (Ozone)
Thaormas Purmp (CA 18)
Data Logger (16 Channel bd)
Data Logger (8 Channel bd)
Cartridge (54K)

Cartridge (128K)

Computer

kodem

kanitor

Frinter

MFCIFS (TeleDyne)
MFCIPS (Tylan)

Thomas Fump (CA110)
Tipping Bucket

Hour Meter

Wet/Dry Collectar

WetDry Sensor

Wet/Dry Electronics

Belfort Rain Gauge

Belfort Clock

Belfort Weighing Mechanism
Coax Cable

Tuhing, Teflon

Tuhing, Tygon
Miscellaneous

I (O[O [,

Received By:

VYerified By:

—
Date Installed: | / / E| Date Verified:| / / E|

TRACKING NUMEER:

DATE: [03713/07  ~]

RM YOUNG

Sensor Interface
honitor ACH YWind
FH Sensor

SR System
Termp Systerm
Wetness Sensor
Yane

Prop / (S
Miscellaneous

" YES MO

Requested Sent

w0

CLIMATRONICS Requested Sent

kainframe
Fower Supply { Mainframe
RH System

SR System
Termp System
WS Sensor
WO Sensar
Wind Translatar
Yane

Cups
Miscellaneous

A 0 M e

Project# |
Requested Mode of Shipment

| Govwt Rate
FedEx UPS
" Mext Day Mext Day [red]
" Two Day Two Day [blue]
" Saturday Three Day

~
~
~
(" Express Saver " Ground

Comments:

Date:

Save ,Hiz

9

Select Checkbox for
Altemate dddress

Action Taken

Mode of Shipment
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6.3.14 Site Operator Checks

The fifth option listed under the “Field / Problem Tracking System” top-level menu option is
“Site Operator Checks”. The submenu structure for this option is shown in Figure 28.

Figure 28

B[R]

r%‘ CASTHet Data Management System -- Yersion: 6.6.8
File Edit Field MetData Lab Data Utilities Window Help

Ohservations 3
Problem Ticketing

Access Problem Tickets
Equipment Requesk Farm
Site Operator Checks 3
PT3 Summaty Report

Problem Tracking Swstem 3
Site Call-In Log 4
Qld Problem Report 4
Calibration Summary Management Svstem
Independent Spat Audit Repart

Sites Tables Editor
Field Ops Site Info
Autocal Data Report

Enter Site Operator Checks
Yigw Sike Operator Checks

6.3.15 Enter Site Operator Checks

Selecting the “Enter Site Operator Checks” menu option produces the entry form with the same
title shown in Figure 29. Select the desired Site ID, Date Range, and Parameters, and then click
the “Enter” button to enter the Site Operator Checks.

6.3.16 View Site Operator Checks

Selecting the “View Site Operator Checks” menu option produces the “Site Operator Checks”
report form shown in Figure 30. The default Site ID is “ALL”. Selecting a site from the list box,
such as ABT147 in Figure 30 will show the Site Operator Checks for only the specified site, as
shown in Figure 31. Clicking the “Print Grid” button on this form will generate the report shown
in Figure 32.
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33 Enter Site Operator Checks

X]

Site: I | vI

Parameters

Date Range: |0313/07 |23 »|=2[31%07 | ]

[ temperature [ ozone

[ temperature delta [ precipitation
[ relative humidity [~ windspeed

[~ =zigma theta
[ fov rate

[T windspeed scalar
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[ =zolar radiation [~ wind direction [ wetness
Enter Exit
Figure 30
£3: Site Operator Checks M
Site ID: I ALL 'I Date Slallzlm_,am M7 Date End: IDBHSJD? ¥ Show &pplied Only ? |~ Collapse Groups Riefresh |
Site /  |Start Date Stop Date Parameter Flag |¥alidation Reason Date Applied |¥alidator |Reviewed
P | -] ABT147
BT147 01/23/07 09:00 01j23j07 09:00  wetness I Site Operator Chack 02f16/07 SSISIL 02{13(07
=l ALHIS7
ALHIS7 01/02/07 08:00 :01/02/07 12:00 ‘wetness I Site Operator Check 0zf1e/07 S5I3IL oz2f1zf07
alHIS7 01/02/07 07:00 01/02/07 07:00 sigma_theta I Site Operator Check 0z{16/07 S5I5IL Dz{1zj07
ALHIS? 01)09/07 09:00 01/09/07 09:00  windspeed I Site Operator Check 02}16/07 55151 02j12j07
ALHISF 01/09/07 09:00 01/09/07 09:00  wind_direction [ Site Operatar Check 02}16/07 SSISIL 02/12007
ALH157 :01/09/07 09:00 :01/09/07 09:00  :sigma_theta I Site Operator Check 0z/16/07 S5ISIL 0zj12407
ALHIS7 :01/23/07 07:00 (01)23/07 07:00  sigma_theta I Site Operator Check 0zf16/07 S5ISIL 0z2/13§07
ALHIS7 013007 07:00 :01/30/07 07:00  iwindspeed I Site Operator Check 0zf16/07 S5I5IL 0z/13j07
alHIS7 (01{30/07 07:00 0130007 07:00 wind_direction I Site Operator Check 0z{16/07 S5I5IL 0z{13i07
AIHIS? 01IENINT A7:00 01EANNT N7:00 sinma theka T Site Onerabar Chierk nFHAINT S519T 71307 [ﬂ
Record: 14] 4 | of 155 kM
Delete Record | Frint Grid... | E xit |
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F

£3: Site Operator Checl

Site 1D: I ABT147 ,l Date Slalt:lm,fm,fg?

Date End: (03/19/07 [ Show dppliedOnly? [ Collapse Groups Befresh |

Drag a column header here to group by that column.

Start Date

Recard: |1|1|| 1 ofi >|N|

Delete Flecordl Prirtt Grid... I

Stop Date Parameter

Flag |¥alidation Reason Date Applied |validator

E xit |

Figure 32
.Pﬂ

”a ﬁ ||§E m| B Page Setup... | & Piint... | Close |

CASTHet (Base A/B)
Field Validation Report for Site ABT147
(090227 --05M0/87)

[start Date  [Stop Date

Parameter |F|ag |Va|idalion Reason |Dale Applied |Va|idalor |Reviewed |

01/23/07 09:00 0172307 09:00

wetress

I Site Oparator Check 021807 SSISIL  02f13/07

Page 1 of 1

| N

6.3.17 PTS Summary Report

The sixth and last option listed under the “Field / Problem Tracking System” top-level menu
option is “PTS Summary Report”. Selecting this menu option produces the selection form with
the same title shown in Figure 34. No Site IDs are selected by default. Various predetermined
site groups are available via command buttons. Selecting site ALC188 for example and clicking
“OK” produces the report shown in Figure 35.

Figure 33

et Data Management System --

ersion:

File Edit MetData LabData Utlities ‘Window Help

| Problem Tracking System

Site Call-In Log
Cld Problem Report

Calibration Summary Management System  »

Independent Spot Audit Repart

Sites Tables Editar
Field Ops Site Infa
Autocal Data Repart

Cbservations

Problem Ticketing

Access Problem Tickets
Equiprment Requesk Form
Site Operator Checks 3
PTS Surnrmary Repork
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Figure 34

—

B3 PTS Summary Report E

[ BBKS03 ~
C14BT147

[ ACA416

Wl ALC1ES

1 ALH1E7

[ ANATIS

[ 1ARE128

[ 4RES28

[145H135

(1 BBE401

1BEL11E

C1BFT142

C1BVLIE0

] BwWR139

(] CAD150

(] CAN4O7

[1CAT175

1CDR119

[1CDZ171

] CDZ571 ]

EP4 nnl_l,ll HPS nnly| r%';?ﬁﬁm ~|

Group 1 I Group 2 I

End:
Group 3 I IW]

Group 4 I Group 5 I

5e|e.:mu| Clear Al |

Cancel |
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Figure 35

‘& DataReport1 =Jloed
@;‘l Zoom [100% ~|

Field Observations for (03/01/07 - 03/19/07)

ALClsEs 37272007 ssisil Possible down spike at 0400,

ALCLlZE 37372007 ssisil walue of -3 ppb at 0600,

ALCl28  2/E/E00Q7 ssisil Walue of -Z at 0500,

ALClz2 27272007 ssisil Communications No poll since 2/7. Thone rings
busy. Called 30F AM of 2/9_

ALCl2Es 371272007 sgisil Communications HNo poll. phone ringing busy.

ALCls2 3271372007 =sisil windspead Threalistic W3 walues for both VIS
and SCANE. Started at 0700 on 3/1Z. walues mostly in the mid to high teens (mfs). Checked
weather for site and winds are no greater than 10 mph. Left Z0P a message.

ALCl22  32/14/2007 ssisil windspeed both wind speed values normalize
after 1300.

6.3.18 Site Call-In Log

Figure 36 shows the menu structure listed under the “Field / Site Call-In Log” top-level menu
option. Field operations personnel use the Site Call-In Log to enter and report Call-Ins, Site
Operator Requests, and produce Call-In Log Supply Reports for the sites.

Figure 36

FM** CASTNet Data Management System -- Yersion: 6.6.8 M}
File Edit = Field Met Data Lab Data  Utlities Options  window  Help

Problem Tracking Swstem r
 SkecalInlog ’

©ld Problem Repart v
Calibration Summary Management System  #
Independent Spot Audit Report
Sites Tables Editor
Field Ops Site Info
Autocal Data Report

Call-In Log Grid
Sike Operator Contact Request
Supply Report
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6.3.19 Call-In Log Grid

Selecting “Call-In Log Grid” from the Site Call-In Log submenu displays the Call-In Log List
form, as shown below in Figure 37. De-selecting the “Show All Sites” checkbox will display
only those sites for which there is a Call-In logged for the default Call-In Date, which is the most

recent past Tuesday.

Figure 37

- ~
&+ Site Call-In Log =1}
@ & Call-In Date: ’WZ‘ ¥ Show &l Sites Delete Call-In | FErint Report | BRefresh | Close |

Site 1D |MFC Readout |R0tameter Reading |Pump OFf |Leak Check |TE Check |Wetness Check |Ozone Zero |Ozone Span |Ozone Precision |DAS Flow |SPOs |Supplies A
p [RTP101
_PSUIDS 1.19 1.45 0.0z 0.02:0.10 1.01 -2 405 g9 1.51:al
_PF\RID? 2.4 1.6 -0.02 -0.0201 1.02 1 [u] 9z 1.5:4l
_PEDIDS 1.3 1.48 0.06 0.04:10 1.01 1] 327 g2 oAl
 |wsTiog
_CTHIID 1.38 1.6 -0.01 0.1 Snow -1 415 a3 1.5:4l Ozone filkers
_SPDIII 1.51 1.6 0.0z 0.03:10 1.01 Z 415 99 1.5:4l
|keFr1z 0 0 0 0 0
7MKG113 1.31 1.7 -0.04 -0.04:1 1.00 -1 394 a1 1.51:a4l
_DCP114 1.42 1.5 0.04 0.1:10 3 387 a1 1.51:al
_ANAIIS 1.46 1.6 0.09 0.1:10 1.03 -2 -2 -1 1.49:4l
|eeLtie
7LRL11? 0 o -0.04 -0.03:10 0.01 o 395 92 1]
_CDRIIQ 1,39 1.3 a 01 042 1 431 101 1.49
_VPIIZD 1.48 1.55 -0.01 -0.01:10 0,939 1 390 g6 1.51:Al 2 new locks (lc
_OXF122 1.32 1.7 -0.09 -0.05:10 1.02 4 383 a7 oal
_L\"K123 1.46 1.6 -0.06 -0.06:10 -1 397 an 1,514l
_UVL124 1,51 1.6 -0.05 1.51:0.10 1.00 2 393 a3 1.5:4l
_CNDIZS 1,35 1.5 -0.05 -0.05: .1 93 1 431 102 1.5:4l Printer paper,
_PNF126 0.68 1.7 0.03 0.03:10 1.00 1 396 92 1.5:al
_ESPIZ? 1.53 1.5 -0.02 0021 1.03 -1 403 92 1.5:al Printer paper
_ARE128 1.54 1.5 0.01 0.02:10 0.99 2 381 a0 1.5
_BVLISU 1.47 1.5 -0.08 -0.08:10 1.0 1 405 94 1.49:4l
_MCK131 1.58 1.6 0.0z o110 1.03 3 399 a0 1.5l prinker paper
_HOW132 1.52 1.6 0.1 0121 1.01 4 406 a0 1.49:4l
_SF\L133 1.8 1.5 -0.01 00101 1.02 2 373 a7 1.5:4l
_PRK134 1,37 1.7 -0.05 -0.05:10 0,35 1.5 |
recard: 14 4] 1 ofes »[p1] 4 [ j

6.3.20 Print Call-In Log Report

To print a report of the Call-In Log, click the “Print Report” button. Performing this produces the
Preview Report prompt shown in Figure 38. Click “Yes” to preview the report. An example

Preview Report is shown is Figure 39.
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Figure 38

Supply Report

:{) Preview Report Before Prinking?

Mo Cancel |

Figure 39

rﬁ Call-In Log Report g@
gg‘l Zoom [100% -

Call-ln Report Log by Site

Site: PSU106 Date: 03:220/07 Inserted: 032007
MFC: 119 Rotometer: 1.45 Pump Off: 0.0z Leak Check: 002 SPOs Al
DAS FLow: 151 TBCheck: 0.10 Wetness Check: 1.01

Ozone Zero: -2 Ozone Span: 405 Ozone Precision: 539

Supplies:
Comments:

Site: PAR107 Date: 0322007 Inserted: 032007
MFC: 2.40 Rotometer: 1.60 Pump Off: -0.0z2 Leak Check: -002 SPOs Al
DAS FLow: 150 TBCheck: .1 Wetness Check: 1.02

Ozone Zero: 1 Ozone Span: 0 Ozone Precision: 92

Supplies:
Comments: | instructed the SOP to perform & manual ozone cal, because the ozone span did not come in.

Site: PED108 Date: 032007 Inserted: 03,2007

MFC: 1.30 Rotometer: 1.453 Pump Off: 0.08 Leak Check: 0.04 SPOs Al
DASFLow: 000 TBCheck: 10 Wetness Check: 1.01 [w]

Pages:l{l( I‘I )l)ll <|

6.3.21 Delete a Call-In

To delete a Call-In, select the Call-In by clicking the gray row button on the left end of the row.
Then click the “Delete Call-In” button. Performing this on a Call-In on the form in Figure 37
produces the confirmation prompt shown in Figure 40. Click “Yes” to delete the Call-In.
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Delete Record X

“?1/. Delete Selected Call-In?

6.3.22 Add a Call-In
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To add a new Call-In, double-click a row without an existing Call-In. Performing this for
example, on the row for site RTP101, produces the Call-In Log Detail form shown in Figure 41.
Enter the desired data, and click “Update Call-In” to save the record. An Observation may be

added also.

On this form, Site Operator Requests are shown in red, ERF’s in orange, and Problem Tickets in
yellow, as seen in Figure 42 for the Call-In Log Detail for LRL117 for 03/20/07. Existing ERF’s
and Problem Tickets may be edited by double-clicking their respective rows. Tickets may be
viewed based on status by clicking the list box at the top to select Open, Closed, or Both. The

default ticket status is Open.

Figure 41
&5+ Call-In Log Detail for RTP101 on 03/20/07 =Jo)&d
Site: RTP101 Problem Status: |DF'EM j Observations | Site Operator | | Close |
MFC Displ. Rot t
Readu::l? U 0.0d Hgatlli'?:g?' 0.00 Pump OFf: 0.00 Leak Check: 0.00

DAS Flow: 0.o0 SPOs: =

TB Check:
Dzone Zero: Dzone Span: Dzone Precision:

Wetness Check:

Supplies: |

Comments:

Observation

Description:

Entered By: za Date: |I]3[2I]J'[|7 j

Inserted: 05/22707 11:53 Parameter: -

Request By Request Date | Description

Record: of 0

|ERF# |RequestDate ‘Requestur |Cumment5

Action By Date of Action

Record: of 0

|T\ckat# |Date |Status |Prinrity ‘Ass\gned To |Parameter

Descripkion

Entered By |Date !

Record: afn b rifa]

|
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To edit a Call-In, double-click the row for that Call-In, in the Call-In Log List form, as shown
above in Figure 37. Performing this on the row for site LRL117, produces the Call-In Log Detail
form shown in Figure 42. Edit the data as desired and then click the “Update Call-In” button. An

Observation may be added or edited also.

Figure 42
| # . ]
&5+ Call-In Log Detail for LRL117 on 03/20/07 =)<
Site: LRL117 Problem Status: IDF'EN ;I Observations | Site Operator | Update Callln | Lloze |
MFC Dizplay Rotometer
Readout: I 0.oo Reading: I 0.on Pump OfF: I 004 Leak Check: 003
DAS Flow: I 0.oo SP0s: I ,I TB Check: Im Wetness Check: [

Ozone Zero: Ozone Span: |395

jo

Ozone Precision: |52

Supplies: |

Comments:

Had to perfama ranual 03, Unit did not come on autarnatically.

Did nat repart MFC Dizplay or ROTO an phote message.

DObservation

Description:

Entered By: sa Date: II]3..'2I]J'I]?

Parameter: I = I

Ingerted: 05/22/07 11:54

Reguesk Diate  |Description

Requested By

;

Record: I4| 1|| 1 ofl » M

Requeskt Date  |Regquestor Cormrments

Recard: H| 1|| 1 of5 P|DI|

Ticket # |Date Closed |Priority |Assigned To |Parameter Description Entered By |Date
3 24 3152007 M LOW RDD relative_humidity  Problem with RH not reading owver 90% still out there, ssisil 031t
Record: I4| 1|| 1 ofl )|>I|<| | ﬂ

6.3.24 Observations

To display all observations associated with the site, click the “Observations” button on the Call-
In Log Detail form. Performing this on the Call-In Log Detail form shown in Figure 42 produces
the Obervations form shown in Figure 43. In order to print the obervations data, click the
“Report” button. Doing so in this case produces the print preview prompt shown in Figure 44.
Click the “Yes” button to preview the report. An example report is shown in Figure 45. The
Preview Report has two buttons in the top left corner, the Print button and the Export button.
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These are used respectively for printing the report, and for exporting to either of two types of text

files: html and txt.

Figure 43
B3 Observations for Site: LRL117 g@
Report
Pararmeter Description Eniter By |Date Inserted | ‘\
P |ozone Possible spike value at 1500 after PF at site. ssisil 05/14/07 10:03
windspeed Walues look suspect from 0200-0500, ssisil 04/23/07 11:14
ozone Channel left 0 after SOP visit, ssisil 04/19/07 11:01
0zOME Channel left D after SOP visit, will this P, ssisil 04/11/07 11:27
precipitation ‘Wetness broken - probably hit by lightning. dmnash 04/03{07 07:54
relative_humidity Ongoing RH problem. ssisil 03/28/07 13:13
Flow_rate Flow lows For 2 hours (0800 and 0900}, ssisil 03/26/07 14:13
wetness Sensor appears ko be out, ssisil 03/26/07 13:52
Flows_rate Lowi Flows through 1500, ssisil 03/26/07 13:52
wetness Sensor appears ta be out, ssisil 03/26/07 10:04
wetness ‘Wetness sensor not responding, Rainfall constant from 1300 to 1900, mwford 03/23/07 11:08
relative_hurmidity Reelative humidity low during 7 hour rain event. Maximum value of &8,3%, should be near 100%. mwford 03/23/07 11:08
OZOMNE Had bo perform manual ozone cal dminash 03/20/07 08:06
flow_rate Lo flow issue resolved when new FP installed, ssisil 03/21/07 10:41
wetness Mok responding ko rain at 1600, ssisil 03/20/07 09:55
Flow_rate Walues from 1,34 to 1,47 unkil 1500, ssisil 03/19{07 09:55
Flaw_rate Values ranging from 0.71 to 1.33 lpm. szisil 03/19/07 09:36
wetness Mok responding ko rain From 1300-1500. ssisil 03/16/07 10:37
relative_humidity Prablem with RH not reading over 90% still out there. ssisil 03/16/07 10:37
Flows_rate Walues From 0,32 ko 1.16 lpm. ssisil 03/16/07 10:37
temperature_delta  Pattern reversed. There was 5 hours of precip too, We'll wait and see. ssisil 03/15/07 12:09
windspeed WS values suspect after 1300, At 0.1 mfs whereas SCAWS values vary from 0.2 to 0.5 m/s. ssisil 03/15/07 12:09
temperature_delta Pattern reversed. ssisil 03/14/07 10030
wetness Sensor not responding to precip from 0000-0200 and 0400-0600 and &t 0900, Could be still ssisil 03/05/07 11:14 I
L wml ks baeeidibg oH .irrn 1a AF mA raadinae "=|-\nu= Eal= i) aui;-lnn‘l- Fead sz ) ) il N inT 41020 .v.
Record: ul_l 1 of 199 Lml
.
Figure 44
-
Observation Report
?f/ Preview Report Before Prinking?
e
Rl Cancel
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Figure 45

'E Observations Report g@‘
&| = Zoom [1002 <]

Observation Report for: LRL117

SiteId User Date  Parameter Description

LRL117 ssisil nsM2m?  ozone Possible spike value st 1500 after PF at site.
LRL117 ssisil 042107 windzpeed “alues look suspect from 0200-0500.
LRL117 aaizil 041707 ozone Channel left O after SCP visit.

LRL117 aaizil 0410007 ozone Channel left D after SOP visit. Will this Ph.
LRL117 dmnash 040307  precipitation ‘Wietness broken - probahbly hit by lightning.
LRL117T Faizl 032707 relative_humicity Cngoing RH problem.

LRL117T ssizil 032507 flowe_rate FLowy lovwe for 2 hours (0500 and 09007,
LREL117 zzizil 0324007 wetness Senzsor appears to be out.

LRL11T s=izil 032407 flow _rate Loy flowy through 1500,

LRL117 ssisil 032307 wetness Senzor appears to be out.

LRL117 mwwford 032207 wetness ‘Wetness sensor not responding. Rainfall constant from 1300 to 1900, M

Pages:l{l( l‘l )l)ll <|

6.3.25 Site Operator Detail

To display the Site Operator’s Detail form, click the “Site Operator” button on the Call-In Log
Detail form. Performing this on the Call-In Log Detail form shown in Figure 42, produces the
Site Operator Detail form shown in Figure 46. The site selected may be changed by making a
selecting in the Site ID list box in the upper left area of the form. In order to print the Site
Operator’s Detail form data, click the “Print Report” button. Doing so on the form shown in
Figure 46 produces the Site Operators Print Options form shown in Figure 47. Select the desired
options and click the “OK” button to print the report. An example report is shown in Figure 48.
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Figure 46
3 Site Operators Detail
Site ID | LRL11A - Updated: 2/23/2006 Frint Report
[~
Site ID: LRL117
Primary Conkack: Rogers Fickes
Contact affiliakion: Bureau of Skate Parks
Conkact Address: P.C. Box 1467
Conkack Ciky: Harrisburg
Caontack State: P&
Contact Zip: 17120
Contact Home Phone:
Contact Work Phone:  {314) 352-8177
Contack Fax:
Site Operator: Daris Hufman
30 Affiliation: cJo Robert Hufman (volunteer)
‘¥eat Starked: 1933
Contracted Through:  AVPOL
S0 Address: 1447 Laurel Hill Road
S0 Cikys Somersek
20 State: P&
S50 Zip: 15501
S0 Home Phone: {8141 445-3035
S0 Work Phone; (814) 445-4368
S0 Fax: (B14) 443-4439
Other Info: bhufran@msn,com - Other work number: 445-7725 cell # §14-233-7347
Backup Operator: o Paul Thompson {vaolunteer
BS0 Affiliation: Works at Park, ins. is covered under park, nat signing with TMG
BSO Address: 1454 Laurel Hill Park Road
B30 City: Somersek
BESC State: P&
BSO Zip: 15501
BS0 Home Phone: (7241 277-84750k
B0 Work Phone: (814) 445-4368
BSC Fax: (514 4434439
UPS Account #: MIA
Shipping Address1: 1447 Laurel Hill Park Road
Shipping Addressz:
Ship City: Somerset
Ship Skate: P&
Ship Zip: 15501
Shelter Phone: (8141 352-8177
Shelter Directions: MOTE: ARRAMNGE TO GET KEY FROM SITE OPERATOR. From Pittsburg, P4 kake PA
Turnpike (70/76) to Exit 9, take 31 east toward Laurel Hill State Park, Jusk past
Bakerswille, look For park sign For Laurel Hill onright. Follow that road 3.8 miles past the
park entrance and wou will arrive at a stop sign and a T in the road. Go right on CR 653,
Fnllc_uu-:l th@t ru:uau:l approx 1.3 miles !._lntil you pass the South Entrance aof I_:he p_ark. _Take the L
Cloze
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Figure 47
{33 Site Operators Print Options
o  EPA Only [~ Use Calibration Group
= Print &l Sites = MPS Only I j'
{* Both Pages { FageOne % Algha Sort
" Page Two " Numeric Sort
ok Cancel
Figure 48
rﬁ Site Contact Report Page 1 g@1

&?' Zoom [100% -]

CASTNet Site Contact List

Site Mumber: M7 Site Mame: Laurel Hill, PA Updated: H27/2007
(LRL117)

Sheltter Telephone: (814) 352-8177

Latitude: 39.85752 Longitude: -79.2513

Magretic Declinstion: 90 28M Elevation: E15 meters

USGS Guadrangle: Rockwood, PA Site Deactivated:

Site Installed: 121 5H 387 Poling 1D Mumber: 17

Calibration Group: o Site Type: Dry Dzone Met

Equipment Type: CLI Time Zone: Eastern time zone, with Davlight Savings Time

Contacts/Operators

Primary Contact:  Dave Barrett
Bureau of State Parks
P.0. Box 1467
Harrizburg, PA 17120
Home: Work:  (917)783-3303 Fax: M

Pages: m(_l'l—’lﬂl 1|

6.3.26 Site Operator Contact Request

The second option in the menu structure under the “Field / Site Call-In Log” menu is “Site
Operator Contact Request” (Figure 49). Selecting this option produces the form shown in
Figure 50. To enter a Site Operator Contact Request, select the Site ID, Date (if different than the
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nearest Tuesday), and enter a Description. The “Save” and “Clear Fields” buttons perform the
indicated actions.

Figure 49

F%“ CASTHet Data Management System -- Yersion: 6.6.8

REX)

File Edit Field MetData LabData Utlities

Options  window  Help

Problem Tracking Swstem
Site Call-In Log
ld Problem Report

Calibration Summary Management System
Independent Spot Audit Report

Sikes Tables Editor
Field Ops Site Info

Autocal Data Report

2
2
»
2

Call-In Log Grid
Site Operator Contack Request
Supply Report

Figure 50

B3+ Add Site Operator Contact Request

Site: | |

Description:

~| Date: |n3/27/07 El Request By: [sa

Imserted On: 03/23/07 03:45

Clear Figlds |

Save

E xit Cancel

6.3.27 Supply Report

The third and last option in the menu structure under the “Field / Site Call-In Log” menu is
“Supply Report” (Figure 51). Selecting this option produces the Preview Report form shown in
Figure 52. Clicking the “Yes” button produces the report shown in Figure 53. The Preview
Report has two buttons in the top left corner, the Print button and the Export button. These are
used respectively for printing the report, and for exporting to either of two types of text files:
html and txt.
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et Data Management System --

mEx)

Problem Tracking Swstem

Site Call-In Log

Cld Problem Report

Calibration Summary Management System
Independent Spot Audik Report

Sites Tables Editor
Field Ops Site Info
Autocal Data Report

»
(2
»
»

File Edit |Fie|g||Met Data Lab Data Uklities Options  Window  Help

Call-In Log Grid
Site Operator Contack Request
Supply Report

Figure 52

Supply Report E

5\ ? ) Preview Report Before Prinking?

Mo | Cancel |

Figure 53

E Call-In Log Supply Report

g?l Zoom [100% -|

Call-In Log Supply Report for: Tuesday, March 20, 2007

Site Id Supply List

CTHIMD Ozone fitters

WP 20 2 new locks (long shaft), paper towels, tape, instructions for laptop
CHDM 25 Frinter paper, Black pens, telephone

E=P127 Frinter paper

MCK1 31 printer paper

COW 3T Gloves large, printer ribbon Pansanic, silica gel

Pages: Hl{ I1 (3] i
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6.4 Metdata Menu
Figure 54 shows the menu structure listed under the “Met Data” top level menu option.

Figure 54

MetData Strip Chart

MetData Check
MetData VMS

6.4.1 Daily Review

Figure 55 shows the menu structure listed under the “Met Data / Daily Review” top level
menu option.

Figure 55

5 CASTNET Data
| File  Edit Field

Daily Review Daily Review Grid
Level 2 Daily Review Graph

Level 3 Daily Review Aggregates Grid
MetData Strip Chart

MetData Check
MetData WIS
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6.4.2 Daily Review Grid

The “Met Data / Daily Review Grid” menu option displays a grid containing all continuous data
for a site (or group of sites) for a specific number of days. The grid is configured to
automatically display 24 records (hours). Figure 56 shows the grid after it has been loaded

with data.

Figure 56

@l &l ﬁl IME[ Level 1 ﬂ Start Date: |4;1 02 End Drate: W Do Repart |
-
[JALH1S7 47 | 04/01/02 00:00] | | |10 | 15 || | |
Eﬁt:ég; J ABT147  04/01/0201:00 6.7 006 10... 2 Y 25¢ 05 % 54.4 1.49 0.7 0.99,
[ ANAT15 ABT147  04/01/0202:000 6.7 007 10 2 35 2.79 1.3 346 16.1 1.49 15 0.99
[ ANL145 ABT147 ~ 04/01/0203:00 6.5 0060 10, -z 37 4.32 23 34 17.5 1.43 2.7 0.99
Eﬁg;gg ABT147 — 04/01/0204:00 6.5 006 10... 2 ) 2290 | 2.4 9 191 148 26 099
[ ARES23 ABT147 ~ 04/01/0205:000 6.4 0060 10, 1 32 1.27 2.4 20 21.9 1.49 2.7 0.99
[CA5H1E5 ABT147  04/01/0206:00 6.3 0070 10, ] 34 0.00 2.0 7 21.9 1.43 2.4 0.99
[JASH235 ABT147  04/01/0207:00 6.2 -0.08 10... 2z 38 0.00 1.8 345 17.0 1,49 20 0.99
EEIETL} 12 ABT147  04/01/0208:00 6.3 -0.11 10... 66 36 0.00 1.8 305 17.0 1.49 2.1 0.71
CIBYL13D ABT147  04/01/0209:00 6.8 013 99,2 94 35 0.00 2.3 (288 18.0 1.49 2.6 0.01
[ BVLE30 ABT147  04/01/0210:000 7.1 -0.13 99.0 109 35 0.00 36 281 16.6 1.49 3.9 0.11
[ BwR133 ABT147  04/01/0211:000 5.9 -0.23 87.2 473 43 0.00 35 276 12.9 1.49 3.9 0.01
53?11?550 ABT147  04/01/02 12:00° 11.1 -0.27 £9.9 £33 48 0.00 52 (272 20.4 1.49 5.7 0.01
[CICOR119 = ABT147 ~ 04/01/02 13:00 12.1 -0.21 59,7 465 51 0.00 52 274 19.6 1.43 5.7 0.01
ABT147  04/01/02 14:00 12.3 -0.16 53.3 414 51 0.00 60 279 20,3 149 6.6 0.06
Group1 | ABT147 ~ 04/01/0215:000 9.6 -0.16 61.7 328 48 0.00 7.2 293 16.6 1.49 7.5 0.01
EEIE] ABT147  04/01/02 16:000 9.0 -0.06 49,7 191 48 0.00 6.5 288 18.3 1.43 7.0 0.01
o ABT147 ~ 04/01/0217:000 7.7 0.01 49,9 101 45 0.00 6.8 292 18.1 1.49 7.2 0.01
[MHass ABT147 ~ 04/01/02 18:000 6.7 0.09 52,4 0 45 0.00 6.0 286 16.1 1.49 5.3 0.01
_Groupd | ABT147  04/01/0219:00 6.0 0.16 53.7 2 44 0.00 53 294 16.0 1.49 5.7 0.01
Group5 | ABT147  04/01/0220:000 5.3 0.17 55.0 2 43 0.00 53 201 155 1.49 5.6 0.01
ABT147  04/01/0221:000 4.9 0.16 59.2 2 42 0.00 5.1 290 16.4 1.49 5.4 0.01
Select Al | ABT14T7 - 04/01/0Z2 22:00 4.3 0.13 59.4 z 4z 0.00 5.7 797 17.2 1.49 6.2 0.01
ABT147 ~ 04/01/0223:00 3.5 0.16 58.7 z 41 0.00 53 285 15.5 143 5.6 0.01
Clear All
I GoTop | GoBottam | Previous Day[  NextDay | Previous Site | Mext Site [

To load the grid, select the site(s) to include individually from the list box or use the calibration

group or “Select All” buttons. Choose a start and end date. The hour of 00:00 is assumed for the
start date and the hour of 23:00 is assumed for the end date. Use the combo box at the top of the
form to select the data source. Table 2 details the possible choices. Click the “Refresh” button to
load the grid.
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Table 2
Data Source Database Table

Met Level | castnet working METDATA L1

Met Level 2 castnet working METDATA L2

Historical castnet METDATA

NPS New castnet temp NPS NEW

Met Level 0 castnet temp METDATA LO

ESC Sites Raw castnet working vwCrossMetPolled
(database view)

Once the grid is loaded, the buttons along the bottom of the form can be used to change the data
displayed in the grid between days and/or sites.

To create a report from the data displayed in the grid, click the “Do Report” button in the upper
right-hand corner of the form. Figure 57 shows an example of a partial Daily Report. The actual
report shows all hours for one day on a page.

Figure 57

Metdata Levell Duily Review Report
Thursday, May 23, 2002

STATIONID: ABT147

Date Time  TEMP  DELTAor  REL SOLAR  OZOME  PRECIP VECWIND VEGWIND STDDEY  FLOW  SCALAR WETNESS
CENT)  TEMP?  HUMID RADIATION (PB)  MMMR}  SPEED _ DIRECTION DIRECTION (LPM) WIND SPEED
(CENT) WATTSMA METERSISEC) (DEGREES) METERSISEC)
402000 65 007 10 2 36 127 15 107 180 1.49 17 089
4M021:00 67 006 M7 2 39 254 0s ER 544 1.49 07 089
402200 67 007 M7 2 35 278 13 346 161 1.49 15 089
402300 GA 006 M7 2 a7 432 23 344 175 1.49 27 089
4402400 65 006 m7 2 35 229 24 ] 191 1.49 25 ns9
4M02500 64 0.06 m7 A 32 127 24 20 239 1.49 27 089
402600 63 007 m7 8 34 000 20 7 239 1.49 24 089
4MO27.00 62 008 101 6 72 38 000 18 345 170 1.49 20 089
4MO2800 63 01 103 &6 36 000 18 305 170 1.49 21 0.7
402900 68 043 932 54 35 000 23 288 180 1.49 25 0.0
4M021000 74 043 990 109 a5 0.00 36 281 165 1.49 38 041
41021100 84 023 872 473 43 0.00 a5 276 199 1.49 38 0.0
4M0212000 114 027 699 B33 48 0.00 52 272 204 1.49 57 0.0

6.4.3 Daily Review Graph

Selecting the “Met Data / Daily Review Graph” menu option displays the “Daily Review Graph”
form. This graph can be used to view up to a month’s worth of continuous data for one or more
parameters for a site. First, select the site(s) using the checkboxes on the left side of the form or
use the buttons below the list to select either a specific group of sites or all sites. At the top of the
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form, select the parameters to display. Up to three parameters can be displayed at one time.
Finally, enter the start date, end date, and data source. The data sources available are the same as
described in Table 2. Click the “Refresh” button to display the graphs as shown in Figure 58.

Figure 58
" Daily Review Graph [_[O] =
[ Precp T WS W Temp 103 PSR T swe |StartDale: 2 | Joo0 | EndDate [43002 | [22.00 [Metlevell |x UndoZDoml
] ACAIE I FRH WD I DTemp I Sigmatheta I Flaw [ wet | et Level =] =
LIALH57 Temperature values | |
[ aLH257 H1N2=6.5
[ ALHSE? £ - -
C1ANATIS 20 fotax (252 h :‘ﬁfm
CIANLTSE — 1o Bl €3 . N
[JARE128 o - il
DOaRE228 |8
Clepeszs | £ ]
CASHI3E o ] n
[ASH235 ol
] BBE4DT s ! ! N ‘ !
CBELT1G f i f f
D BFT142 Apr 2 hion 146 hdon 23 Mon 29 Mon
CBvLIZ0 2002 Bt
] BYL530 Ozene values
CIEwR13a 4102 = 36
[]CaD150 275 4 i
] CAN4TT 200
C]CATI?S 175
CICDR119 . 1:2 1
coziA 3 B -
[]CDzZ871 el M
[ CHA2E7 50 23 " b & Hing,
[ CHA4E7 5 B B+ ;
[]CHE1ES = o : ) " ‘ :
el fpr 2 Mon 16 Mon 22 Mon 20 Mon
Group 1 3003 Pariod
200 Solar Radiation values
Group 2 401002 = -2
Group 3 900 fax 5703 =+ *
400 - +# F o+ ¥ 1 + + E T + f"
Group 4 200 1 £ o+ + 4 5 ¥ + T + + +
mEL. o+ + b PR Ao, # P ﬁi £ o+ i1
Group 5 g o £, i . B +# ¥4+, _Ff; ¥ +, _jll + o+ ; + N + : ++
T 40 £ F + + + + + + + o+ i
£ Y ++ +F+ 4+ + ho+ + N _,ﬁ' +
300 * + + T 4 + L N
Select Al | oo e ) ++ M ?} o4 RS A S ff bt THE I +1
Clear Al Dq b R T T I iy P I
FApr 2 hifon 15 hion 23 hon 79 hdon
Refiesh | 2002 Period u

Values of points on a graph can be identified by clicking on the point or by using the arrow keys
to move between points. Values are displayed beneath the heading of the graph with the
associated status flag and the date time. Points can be removed from the graph causing the y-
axis to rescale by left clicking to select the point and then right clicking on the point and
selecting “Remove Point” (Figure 59). In this example, the datum is flagged “B” indicating that
it is invalid and can be removed. (Note: This process only removes the point from the graphical
display. The data within the database are maintained.) Historical minimum, mean, and maximum
values are displayed as purple, blue, and red lines, respectively.
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Figure 59

Ozone values
4/16/02 4:00:00 PM = 233 B

-

225 | R .

- Remave Point |
1756 4
150 4

125
100 Etax (92.8) +

“alug

a0 £ S it
25

2
2002 Pariod

The graph offers a zoom feature to allow the user to focus on a smaller time period than was
initially selected. To zoom, click within the graph and drag to indicate the timeframe to zoom
into (Figure 60).

.
Figure 60
151 Ozone values
4162 4:00:00 PM = 233 B
225 T
0
175 4
150 4
ERFE 2 n
T qop Bt 2.8
s 4

50 - S A
L i

2
2002 Period

Figure 61 shows the graph following the zoom action.

.
Figure 61
236 Ozonie values
412 = 36
215
00
175
150
518
g 100
75 n
I TSRO R oo s, S SN ATRN Ly b bbb AT L B S A A
] =t U o SR = oI e '-r-r-r++++++-r'r"' =+
1 1 1 1
o 1 1 1 1
9 Tue 10 ed 11 Thu 12 Fr
fpr 2002 Pariod

To undo the zoom, click the “Undo Zoom” button in the upper right corner of the form
(Figure 52). If more than one site is selected, use the navigation bar on the right side of the form
to maneuver between sites.

6.4.4 Daily Review Aggregates Grid

Selecting the “Met Data / Daily Review / Daily Review Aggregates Grid” menu option

(Figure 55) displays a grid that is used to view historical aggregates from the METDATA and
DRYCHEM tables (Figure 62). To load the grid, select the site(s) to include individually by
selecting the box next to the Site ID or use a group or “Select All” button. Select either monthly
or quarterly aggregations and then select either the month (1-12) or quarter (1-4) of interest.
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Select the types of aggregations to display. Aggregations are calculated from all available data
for that month or quarter regardless of the year. Finally, select either “Drychem” or “Metdata”
aggregations. Click the “Refresh” button to load the grid (Figure 62).

Figure 62

" Daily Review Aggregations [_ (O] =]
S| B[ & Monty © quaey | [ =] [P MN 7 MAX [V MEAN 17 STDEV. W ALL | | O Dychem & Meidsta |

Site ID Aggregate | Temp (DTemp| RH SR 03 Precip W5 WD |StDev| Flow SWs Web |-

[JaLH1G7 BFT147
[ &LH25F
[ ALHET MIN 1.7 -1.32 219 i 0 i i 0 0: 0.3l 0.1 0
[ &MAT1S A 243 622 100 567 62 2057 101 30 7l 161 103 1
[]AMLT4E MESH 7.3 0.4 76 103 27 016 3.1 202 158 1.5 3.2 0.2
Eigg;gg ST DEV 66 09 195 171 9 097. 19 115 86 006 1.9 042
[ ARE523 COUNT 54810 5211 5454 5028 5313 55100 S26a.  S268. 52650 56121 5479 5433
[]A5H135 CD2171
[ ASHZ35 MIN 21,17 -1.87 15.5 i 0 0 0 0 0 0.2 0.1 0
LIBEL118 MAY 204 332 100 616 £4 1854 10,4 30 824 153 104 1
BFT142 : ; : : : : : |
C]evL10 MEARN 2 004 765 76 220 014 3.1 2000 144 149 3.2 0.3
[ BVLE30 ST DEY 76 045 182 141 10 079 1.6 a3 7.7 0.04 1.6 044
[JBwR133 COUNT 4807 4807 4807 44510 4816 48581 4754 4754 47541 43210 47540 4794
] CAD150
CCAT175 ] CND125
MIN 16 242 15 i 0 i i 0 29 064 0.2 0
Goupl | A 237 365 100 567 64 1676 3.3 30 855 152 8.6 1
Group2_| MESH 59 031 649 9z 25 015 2.3 158 186 1,49 24 022
— ST DEY 61 063 219 162 11 0.8t 1.3 106 11.4: 005 1.3 040
oL
[Feac ] COUNT 7161 71600 71400 7123 FI07. 7142 7115 F11S. 7115 7225 FI1S. 6800
_Giownd | [[cowis
Goup5 | MIN -18.3 -1.1 8.5 3 1 i i 0 34 044 0.1 0
MAY 23.7 286 100 695 61 16,76 4.9 360 999 1.58 E 1
Select Al | MEARN 32 013 738 89 25 0.2 0.5 196 526 1,49 1.3 029
ST DEY 65 033 21l 167 12 1.04 0.6 a0 206 0.07 0.8 043
D] | COUNT 101970 9517 9114 9997 102160 94751 9773] 9773 9772 0655 0234 8524 -
-

Record: |‘| ‘” of 60 ’I'll

To change the aggregations shown, sites, or aggregation period, make the adjustments and click
the “Refresh” button. To print the grid, click the printer icon in the upper left corner of the form.

6.4.5 Level 2

Figure 63 shows the menu structure listed under the “Met Data / Level 2” top level menu option.

Figure 63

“" CASTNET Data Management System, - Version: 6.8.2
File Edit Field NEE M Lab Data Utilities wWindow Help

Missing Data Report
Level 3 Missing Crata Surnmary

MetData Strip Chart Paower Failure Repart
MetData Check Enter Missing Data
MetData YMS
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6.4.6 Missing Data Report

Select the “Met Data / Level 1 /Missing Data Report” menu option to display the “Missing Data
Report” form (Figure 64).

Figure 64

" Mizzing Data Report M=l E
Start D ate |4,.'-| e ﬁl

End Date |4,.'3|jf,ﬁ|:|2 | |

| ACA41E
| ALH157
] ANA115
| ARE125
W A5H135
| BBE 401

| BEL116

| BFT142

| BYL130

| BWR139
| CADE0
| CAN4O7
| CAT175
| CDR119
| CDZ171

| CHA467
| CHE185
M| CKT136
| CLD303 hd

EF4 orly | NFS anly |

Group 1 | Group 2 |

Group 3 |

Groupd | Group5 |

Select Al | Clear Al |

Select the sites individually or use the buttons below the Site ID list to select specific groups of
sites or all sites. Enter start and end dates in the “Start Date” and “End Date” boxes or use the
calendar button to the right of the boxes to select a date. Click the “Print Report” button to view
a “Print Preview” of the report (not shown). Use the navigation arrows in the bottom left-hand
corner of the “Print Preview” screen to navigate the pages of the report. To print the report from
the “Print Preview” display, click the printer icon button in the upper left corner. Figure 65
shows an example of the report.
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Date Time
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6.4.7 Missing Data Summary

Select the “Met Data / Level 1 / Missing Data Summary” menu option (Figure 57) to display the

“Missing Data Summary Report” form, which is shown in Figure 66.

Figure 66

"~ Missing Data Summary Report

Select Maonth: i ,.l
|2DEI2

Enter ear:

Show Report |

Select the month of interest from the “Select Month” combo box, and enter the year. Click the
“Show Report” button. To print the report after it previews on the screen, click the printer icon
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button in the upper left-hand corner of the preview screen (not shown). Figure 67 shows an
example of the “Missing Data Summary” report.

Figure 67

Missing Data Summary Report

April 2002

SITEID Days with Missing Data for at least one parameter and one hour

BEL116 30
EWR139 10,11,12,13,14,15
CATITS 17,18,19,20,23
CO7AT1 28

CMT1E9 1,51623

CWL1ST 11121617,
ESP127 19,20,2122

HOWy1 32 27

RL141 2,22

KEF112 7

MCK13 19,20,21,22
MOKZ3 20,21 22,23
PMF126 91718,19,20,21 22
PRK134 27,2829

PSLHOG 16

SMD152 26

UvL124 34

WST109 11,1317,18,19,21 22

6.4.8 Power Failure Report

Select the “Met Data / Level 1 / Power Failure Report” menu option (Figure 63) to display the
report listing sites with power outages during the time period of interest. The “Power Failure
Report” is generated using the same process as the “Missing Data Report.” See Section 6.4.6 for
a complete description. The report format is identical to the “Missing Data Report” (Figure 67)
with the exception that “F” flags are reported rather than “M” flags.

6.4.9 Enter Missing Data

Authorized personnel may enter missing continuous data by selecting the “Met Data / Level 1/
Enter Missing Data” menu option (Figure 63) to display the “Enter Missing Data” form
(Figure 68). At the bottom of the form, select a site from the “Select Site”” combo box and enter a
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date range. Click the “Refresh” button to load data for the selected site and dates into the grid.
Figure 68 displays the grid following the data loading process.

Figure 68

" Castnet Data Management System -- Version: 4.0.2 - [Enter Missing D ata]
Lj?; Eille Edit Field MetDats LabData Utiities Window Help = |5|5|

Update hiissing Vfalues of parameters (' " in parameter fiag field will he deleted automatically]

Select Site EwR139 vl Beginning Date |4,’1 002 000 Ending Date |4,.l1 002 2300 E— (Ol
[ | metdata_n

Enter missing data, if available, or make corrections and click the “Refresh” button again to
update the records. A dialog box will be displayed (Figure 69). Select a source for the entered
data from the combo box, and select a reason for replacing or changing the original data. The
application will then complete the update process and return to the date range entered at the
bottom of the form. Alternatively, the user can enter the next date range to edit before clicking
the “Refresh” button so that the application pulls up that period after the update of the previous
date range has finished.

Figure 69

=l
.ﬂ Reazons
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6.4.10 Level 3

Figure 70 shows the menu structure listed under the “Met Data / Level 3” top level menu option.

Figure 70

~ CASTNET Data Management System -- Version: 6.8.2
File Edit Field BEERREEN Lab Data  Utilities  Window  Help

Doaily Revigw
Level 2

Met Data Editor k Working Diaka
MetData Strip Chart _DRF Report Historical Data

MetData Check:, Percent Recovery Report
MetDaka WMS _DWS Report

6.4.11 Met Data Editor

Authorized DMC staff (data validators) use the “Met Data Editor” to perform Level 3 continuous
data validation. The “Met Data Editor” menu option, provides a choice of either current
(“working”) data or historical data. The “Historical Data” option allows a read-only viewer for
the archived Level 3 data found in the METDATA table, which is in the castnet database. Users
are limited to read-only access of the “Historical Data” option because Level 3 validation of
these data has been completed and the archived data cannot be changed. However, the same
processes described for accessing the data using the “Working Data” option are used to access
the archived data.

The “Working Data” option accesses data from the METDATA L1 and METDATA L2 tables
currently undergoing the data validation process. Both tables are in the castnet working
database. Select the “Working Data” menu option to display the Met Data Editor grid and load a
data set. The type of data (working or historical) displayed in the grid is labeled at the center of
the top of the form. Select a site from the “Site ID”” combo box located at the top left of the form
and enter the beginning and end dates. Click the “Get Data” button at the bottom left of the
screen. Figure 71 shows the Met Data Editor with data loaded into the grid.
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B3 File Edt Field MetData LabData Utlties 'window Help == =]
SITE ID Beginning Date Ending Date
[sriaz =] [z | Jow | ez | [zm00 Glohal Change Waorking 2'
G4 date_time temperature | f|g| delta_temp | flg ‘ rel_hurmidity ‘ F|g| solar_radiation | ﬂg| ozone | l|g| precip | flg ‘ wind_speed ‘ ﬂg| wind_direction | f|g| sigma_theta ﬂ
L1| 04/01/02 0:00 ES -0.07 1016 -2 36 127 15 107 180
L1| 04/01/021:00 E7 -0.08 m.7 -2 29 254 0.5 96 54.4
L1| 04/01/02 2:00 E7 -0.07 m.7 -2 iz} 278 13 345 161
L1| 04/01/02 3:00 EE -0.08: m.7 -2 aF 432 23 244 17.E
L1| 04/01/02 4:00 ES 0.0 m.7 2 25 2.28 2.4 ] 141
L1| 04/01/02 5:00 E4 0.0 m.7 -1 a2 1.27 2.4 20 21.8
L1 | 04/01/02 E:00| B3 -0.07 o7 g 34 0.0o 20 7 215
L1 | 04/01/02 700 B2 -0.08 106 22 38 0.0o 18 345 17.C
L1| 04/01/02 8:00 B3 011 1.3 66 36 0.00 18 305 17.C
L1| 04/01/02 3:00 ES 013 432 34 25 0.00 23 288 18C
L1 | 04/01/02 10:00 7.1 013 430 109 25 0.00 36 281 1BE
L1|04/01/02 11:00 29 023 g7z 473 43 0.00 35 276 19%
L1 | 04/01/02 12:00 111 027 E34 E33 43 0.00 5.2 272 204
L1 | 04/01/02 13:00 121 021 537 468 &1 0.00 5.2 274 19E
L1| 04/01/02 14:00 123 RUAL 533 414 &1 0.00 6.0 27 20z
L1 | 04/01/02 15:00 o1 RN E1.7 328 43 0.00 72 293 1EE
L1 | 04/071/02 16:00 a0 0.0 497 191 48 0.00 6.5 288 18z
L1 | 04./01/02 17:00, 7T 0o 439 101 45 0.0o 68 292 181
L1 | 04./01/02 18:00 E7 003 52.4 o 45 0.0o 1] 286 161
L1| 0401402 19:00 EO 018 537 -2 44 0.00 5.3 234 16.LC
L1 | 04/01/02 20:00 53 017 550 -2 43 0.00 5.3 291 15E
L1| 0401402 21:00 449 0.1E 532 -2 42 0.00 5.1 290 16.4
L1 | 04/01/02 22:00 43 013 53.4 -2 42 0.00 57 297 17.2
L1 | 04/01/02 23:00 a8 0.1E 58.7 -2 41 0.00 5.3 285
El—ild)’ﬂﬂﬂi‘ nenn| Kh nia 32 2 41 nnn 48 2R4
Total Adjusted, o Total Screened: 0
Get Data Auta Adjust | Screen Data | Submit warking | Submit Level 2 | Lancel |

| Load Complete.

Global Changes to data within the grid can be accomplished by clicking the “Global Change”
button located near the top middle of the screen. The “Global Change” form is displayed as
shown in Figure 72.
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Figure 72

GiobalChange ]
Global Change for Site = ABT147

I~ temperatwe [ ozone [™ sigma theta
[~ delta temp [ precip ™ flow rate
[ rel hurnidity [ wind speed [ s wind speed

[T solarradiation [ wind direction [~ wetness

Beginning Date Ending Date Clear Checkboxes |
|anp02 oo |4/30/02 | 2300

™ Adijust Yalues [ax + b] [~ Adjust Status I vI

a= [ |
b= IEI
[~ Add Criteria

Skt

LCancel

il .

Select the boxes next to the parameters to be changed. Input the beginning and ending dates and
times and select either the “Adjust Values” or “Adjust Status” box. “Adjust Values” changes the
numerical value of the polled data. “Adjust Status” changes the polled flag status of the chosen
data. If the “Adjust Values” option is selected, input the correct value adjustment for “a” and/or
“b” based on the formula ax + b where x is the polled value. If the “Adjust Status” option is
selected, choose the new flag status from the combo box to the right of the “Adjust Status” label.
In either case, a reason for the global change is selected from the combo box immediately below
the “Adjust Status” box and label. This combo box contains a list of reasons that are commonly

used. However, users may type in a new reason if the action requires a different or more detailed
explanation.

If certain criteria need to be met in order to perform any change, click the “Add Criteria” box
and input the criteria in the space provided. The criteria should be added in the same format as if
the user were completing the “WHERE” clause of a SQL statement. Once all settings are correct,
click the “Submit” button. The application will not allow the user to submit a global change until
an action and the accompanying reason are supplied.
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To perform data changes to individual records, click in the value field or flag field of the record
displayed in the “Met Data Editor” grid (Figure 71) and change to the appropriate value or flag
status, respectively. In the following detail screen, an “I” flag was added to the temperature
value. A combo box displays for explanation of the change (Figure 73). Input the reason for the
change into the combo box and press the “Enter” key.

Figure 73

G4( date_time: termperature | ﬂg| delta_temp | ﬂg| rel_hurmidity | ﬂg| zolar_radiation | ﬂg|

L1| 04401402 0:00 B5 1 0.07 1016 -2

L1| 04401402 1:00 -2

L1| 044071402 2:00 Lelr=liE -2
Calibration in progress

L1| 04/01/02 3:00 B.B | Channel dovn in emor -2

. Channel left dovr by FT/ES .

L || el ai 6.5 Channel left down by Site Op 2

L1 | 04401402 5:00 £.4 [ Channel left up by mistake -1
[rat t

L1| oasmi/0z 600 6.3 E cuipmont oot = 8

L1| 04/071402 .00 6.2 -0.08 106 22

The large, curved arrow drawn in a counter-clock wise direction at the top right of the screen is
an “UNDO” arrow and will undo the last change.

The following buttons are located on the bottom left side of the screen in the order they appear:

e (Get Data — retrieves data for a desired site, date, and time.

e Auto Adjust — changes values of data that poll outside of acceptable/set criteria. When used,
the number of records adjusted is shown in the “Total Adjusted” box.

e Screen Data — screens data values that fall outside of set criteria. When used, the number of
records screened is shown in the “Total Screened” box.

The following buttons are located on the bottom right side of the screen in the order they appear:

e Submit Working — submits data in the “Met Data Editor” grid to the METDATA L2 table
and maintains the quality assurance (QA) code as 2.

e Submit Level 3 — submits (or updates) data in the “Met Data Editor” grid to the
METDATA L2 table and updates the QA code to 3.

e (Cancel — cancels and clears the present grid. Data changes are not saved. The user is
prompted to verify whether or not it is “OK” to cancel and reset.

6.4.12 CDRF Report

The “Continuous Data Review Form (CDRF) Report” option under the “Met Data / Level 2”
menu (Figure 70) displays an electronic log of the changes made to continuous data during Level
2 and Level 3 data validation. Changes are automatically recorded when entered into the
database through the “Enter Missing Data” grid (Section 6.4.9), and the “Met Data Editor”
(Section 6.4.11). Selecting the “Met Data / Level 2 / CDRF Report” menu option displays the
“CDRF Report Dialog” form (Figure 74).
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"~ CDRF Report Dialog |

SITEID: [ ApT147 vI
— Start D ate —EndDate———
MONTH MONTH
|D1danuary j |D1danuary j
YEAR YEAR
|2EIEI2 vI Im vI

Ok Cancel |
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To print a CDRF report, select a site from the “Site ID” combo box and then select the starting
and ending month and year. To restrict the report to one month, enter the same month and year in
each of the respective start and end date combo boxes (Figure 74). Click the “OK” button to
produce the report. To print after the report previews on the screen, click the printer icon in the

upper left-hand corner (not shown). Figure 75 shows an example of the report format.

Figure 75

2

Environmental Science &

CDN CONTINUOUS

' '
Engmeenng, Inc, DATA REVIEW FORM
AMACTEL Coaeeny

Site Name: ABTI47 Period Reviewed: Month of - Jan 2002

Parameter | Start Date Time | End Date Time Editor Reason

rel_humidity 10602 2300 10702 000 mwtard Acdjust RHto 100

rel_humicity 1702 12:00 17021500 | mavtord Adjust RHto 100

rel_humicity 1M302 B:00 1H30211:00 | mweford Acjust RHto 100

rel_hurmiclity 1M5002 1:00 1M50219:00 | meweford Adjust RHto 100

rel_humidity 1M 702 900 AMFO210:00 | mweford Adjust RH1o 100

rel_humiclity 162102 12:00 12102 16:00 | meweford Adjust RHto 100

rel_hurmiclity 1024002 1:00 1024002 21:00 | meweford Adjiust RH 1o 100

rel_hurmiclity 1430002 5:00 1030002 10:00 | meweford Adjust RHto 100

rel_humiclity 1431002 14:00 103102 2300 | meweford Adjust RHto 100
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6.4.13 Percent Recovery Report

To produce a continuous data percent recovery report, select the “Percent Recovery Report”
menu option from the “Met Data / Level 2” menu listing (Figure 70). The “Select Criteria for
Percent Recovery Report™ tab of the “Percent Recovery Report” form is shown in Figure 76.

Figure 76

" Percent Recovery Report _ (O] =]

Select Criteria for Percent Recovery Report | Query Results I

Start D ate |1 M0 ﬁl
End Date |1 24310 ﬁl

O

[ ACAE
[CJALH157
[]AMAT1E
[JA&RET28
[]A5H135
[ BBE4M
[JBEL11G
BFT142
[ EWL130
[]BwHR133
[ CADED
] CAM4IT7
[ CAT1VS
[JCDR119
CDZ171
w| CDZ5T1
CHAMET o winrking
[J1CHE185 _I " Historical
[JCET136 hd

EPA only | HPS only |

5] Group2 |
Group 3 |

Groupd | Group5 |

§e|ecm||| Clear Al | Fun Report |

W Expart to Excel

Select the sites individually or use the buttons below the Site ID list to select specific groups of
sites or all sites. Manually enter a start and end date into the “Start Date” and “End Date” boxes
or use the calendar button to the right of the boxes to select a date. The hour of 00:00 is assumed
for the start date and the hour of 23:00 is assumed for the end date. Select either the “Working”
(still undergoing the validation process) or “Historical” (Level 3 validation complete) data set.
The working option accesses the METDATA L2 table in the castnet working database while the
historical option accesses the METDATA table in the castnet database. Results can be exported
to Microsoft® Excel™ if the “Export to Excel” option is selected. Click the “Run Report” button
to produce the report. The user should note that the date range chosen must be wholly contained
within the database selected.

The query results may then be reviewed on the “Query Results” grid tab from the “Percent
Recovery Report” (Figure 77), which automatically highlights recoveries below the CASTNET
90 percent completion criterion. Results may also be reviewed in Excel™ where they can be
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analyzed or corrected using that program’s tools. For example, recovery summary results must
be corrected for sites that collect 0zone on a seasonal basis. During periods in which ozone is not
collected, ozone results will be calculated as zero recovery when in fact they should be “NA.”
Results cannot be printed from the “Query Results” grid but may be printed from Excel™.

Figure 77
" Percent Recovery Report Hi=lE
Select Criteria for Percent Recovery Repart Query Results l
SITE_ID| temperature |delta_temp |rel_humidity |solar_radiatic| ozone precip wind_speed |wind_directic| sign
BFT142 94.2 8E.2 94.2 94.3 977 954 905 a0.5
(gl 3979 979 931 933 3979 978 930 930
CHO125 99.4 99.4 99.4 99.5 985 99.2 939 938.9
COwA 37 975 975 975 98.0 9.9 972 9.8 965
ESP127 987 987 987 94.9 93,2 987 985 98.5
GA45153 986 986 98.2 988 978 985 986 986
PEL108 93.2 99.2 93.2 91.3 986 99.3 97.2 q7.2
PMF126 96 966 979 943 97.0 974 201 801
SPO1T 939 938.9 995 q97.9 97.3 99.2 995 99.5
YRIT20 938 341 939 93.0 954 985 986 987
Auwerage 9.0 96.7 977 96.1 976 98.5 95.2 95.2
KN |

6.4.14 CDVS Report

This menu selection (see Figure 70) is designated for future development and is not
currently functional.

6.4.15 MetData Strip Chart

The Met Data Strip Chart function displays individual strip charts for all parameters for a site for
a selected date range on one screen. Sites can be selected by using the check boxes on the top
right hand corner of the screen and selecting the dates desired in the “Start Date” and “End Date”
boxes. Click the “Refresh” button (the circular green arrows box to the left of the printer box) to
display the graphs as shown in Figure 78.
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" CASTNET Data Management System — Version: 6.8.2
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K MetData Strip Chart
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Values of points on a graph can be identified by clicking on the point. A graph can also be
magnified by double-clicking on an individual graph. The “Valid Data Only” and “Use Raw
Data” check boxes can be checked to view the desired data set.

6.4.16 MetData Check

The MetData check function is used to scan continuous data for QA purposes. Selecting the
“MetData Check” option from the “Met Data” menu displays the following form (Figure 79).
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Figure 79
" Check Met Data =] E3
Select Criteria far MetD ata Check l Ouery Results ]
Start D ate ‘1 A2 E|
ACAATE
ALH1ET End Date ‘5;1 2 E]
AMATTE
ARE128 Select Check Type
ASH135
BEE401
BEL116 " Flag Summary
w| BFT142
BVL120 " Irvalid Flags
Bw/R139
CaD150 " Total Hours
Can407
CAT1?R i Daily Hours
CDR113 Comprehensive
v COZ171 .
CHA4E7 Select Table DED SR L
CHE185 sz Final Eiicr
CKT13E |ca$tnet.dba.metdata j Check ¢
CLD303 =l
EP& only | MPS arily ‘ [~ E=port to Excel
Group 1 | Group 2 |
Group 3
Sop? | Sroup > | Check Metdata
Select Al | Clear &1 ‘

On the “Select Criteria for MetData Check” tab, select the sites individually or use the buttons

below the Site ID list to select specific groups of sites or all sites. Enter a start and end date in the

“Start Date” and “End Date” boxes, respectively, or use the calendar button to the right of the

boxes to select a date. The hour 00:00 is assumed for the start date, and the hour 23:00 is

assumed for the end date. Next, select from which table to access data. Options present in the

“Select Table” combo box include:

e castnet.dbo.metdata — historical continuous data

e castnet working.dbo.metdata 12 — continuous data that have not fully completed the
validation process

e castnet temp.dbo.nps new — recently submitted NPS data

Finally, select the type of criteria to check from the “Select Check Type” radio buttons. Options

include:

e Flag Summary — summarizes and displays all flags present for the site within the date range
selected
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e Invalid Flags — displays any invalid flags present in the data set

e Total Hours — displays the total number of hours (records) by site

e Daily Hours — displays any days where there are less than 24 hours (records)

e Comprehensive Data Screening — subjects the data set to the most stringent criteria available.
This uses the same criteria as the “Screen Data” option in the Met Data Editor. Records
failing the criteria are displayed on the “Query Results” tab.

e Final Error Check — less stringent criteria, used as a final check following all validation
processes. Records failing the criteria are displayed on the “Query Results” tab.

Results can be exported to Excel™ if the “Export to Excel” option is selected. Click the “Check
Metdata” button to produce the report. The results may be reviewed in the application’s “Query
Results” grid or in Excel™. Reports Results cannot be printed from the “Query Results” grid but
may be printed from Excel™. Figure 80 shows the results of data screened by selecting the
“Final Error Check” radio button.

Figure 80

™ Check Met Data Hi=]

Select Criteria for MetData Check Queny Results l

SITE_ID| DatefTime Parameter Yalue Flag |Reason - |
ART147 01/03/01 7:00| ozone 28] [null) | Ozone rate of change » 40 pph/hr
ABRT147 01/03/01 6:00] ozone 21.7500076293345( [null] | Ozone rate of change > 40 ppb/hr

FED102 | 01/04/01 2200] sigma_theta
ESP127 01/16/00 200 sigma_theta
PEDT02 | 01/04/01 22:00] sigma_theta
BFT142 01/07/01 400  sigma_theta
ESP127 01/A16/00 B:00[  =sigma_theta
COE17 | 01419/01 11:00  wetness
ESP127 01/19/00 700  wetnessz
ESP127 | 02416/01 1500 wetness
ESP127 01/19/01 6:00)  wethess
ESP127 | 02416/01 16:00]  wetness
ESP127 | 02/09/01 19:.00 wetness
ESP127 01/19/00 200  wetness
ESP127 01/19/01 0:00)  wetness
SPD111 01,/30/00 500 wetnessz
ABT147 | 03730701 10:00]  wetness
COZ17 | 01A19/01 1200 wetness
[ | 03/16/01 6:00)  wetness
COZ2171 | 03/20/01 1200  wetness
COE17 | 02/24/01 21:00]  wetness
ESP127 01/19/01 2:00) wetness
ESP127 01/18/00 200[  wetnessz

[hull] | Sigma theta out of range

[full] | Sigma theta out of range

[hull] | Sigrma theta out of range

[rull] | Sigma theta out of range

[hull] | Sigma theta out of range

[hull] | 'Wethess = 0 when precip and temp bo
[null] | Wetness = 0 when precip and temp bo
[hull] | 'Wetness = 0 when precip and temp bo
[hull] | Wethess = 0 when precip and temp bo
[hull] | 'Wetness = D when precip and temp bo
bl | 'Wetness = 0 when precip and temp bo
[hull] | Wetness = 0 when precip and temp bo
[hull] | 'Wethess = 0 when precip and temp bo
[null] | 'Wetness = 0 when precip and temp bo
[hull] | 'Wetness = 0 when precip and temp bo
[hull] | Wethess = 0 when precip and temp bo
[hull] | 'Wetness = D when precip and temp bo
bl | 'Wetness = 0 when precip and temp bo
[hull] | Wetness = 0 when precip and temp bo
[hull] | 'Wethess = 0 when precip and temp bo
[null] | 'Wetness = 0 when precip and temp bo
COW137 | 04413/01 12:00[ wetness [hull] | 'Wetness = 0 when precip and temp bo
COZ171 | 03/20/01 16:00[ wethess < Wetness = 0 when precip and temp bo -

[ ] »

[ [} [ ) [ ] [ | [ ] [ ] [ [} ] [ ] [ ) [ o ] [ ] [} ] o ] o] [ o ] L]
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6.4.17 MetData Validation Management System

The MetData Validation Management System feature is used to archive Level 2 data by selecting
the desired sites, month and year to be archived and then clicking on the “Archive as Level =2”
button on the lower right of the screen. Clicking the “Reports” button located below the
“Archive” button brings up another screen for selection of several reporting options. Currently
only Level 2 and Level 3 archive dates are displayed with this option despite the fact that buttons
for Level 1 and Level 1x are included on the screen. To display a report select the desired site(s),
pick the date range and select the “All Levels” option and click “Do Report”. Figure 81 shows a
report for site CND125.

Figure 81

X MetData Validation Management System

= Zoom [100% -

MetData Validation Management System 10/52010
Dale Range: 1/1/09 00:00 thru 131710 23:00

Site. Start Date End Date Editor Date Completed
CHD125 171502 0:00 131103 23:00 shkamazm 2025109 14:57
CHD125 17105 0.00 13108 23.00 ahkarmazym 3720009 1439
CHD125 27109 0:00 202809 23:00 shkarmazym 401309 11:01
CHD125 30102 0:00 331009 2300 shkamazm 51609 14:46
CHD125 4/10% 0.00 4/30009 23.00 ahkarmazym &9009 1143
CHD125 5/10% 0:00 573109 23:00 shkarmazym /23109 1600
CHD125 #1083 0.00 &/30/03 23.00 ahkarmazyn /302 11.02
CHD125 LI 0.00 7731009 23.00 ahkarmazym 831109 1623
CHD125 11909000 7309 23.00 shkarmazym 9B 11:57
CHD125 119/02 0.00 309 23.00 ahkarmazyn /302 12:03
CHD125 11909000 73092300 ahkarmazym 9209 1206
CHD125 11909000 7309 23.00 shkarmazym 9209 1208
CHD125 119/02 0.00 FIS09 23:00 ahkarmazyn S/18103 14.36
CHD125 8/10% 0.00 /31109 23.00 ahkarmazym 9723109 10:45
CHD125 11909000 7309 23.00 shkarmazym 9725009 14:45
CHD125 A0S 0:00 /30109 23.00 ahkarmazyn 10/1200% 14.35
CHD125 10109000 10831092300 11/30:09 10:13
CHD125 11/1/09 0:00 1150022300 1810 11:32
CHD125 110 000 131010 23:00 2026010 18:12
CHD125 12109000 1281092300 2026410 16:23
CHD125 722 0:00 1/&/10 23.00 3/510 14:03
CHD125 7i2Mm% 0:00 1/8/10 23.00 3/5M10 14:05
CHD125 LS 0:00 7731009 23:00 329410 15:496

Pages M4 [T M
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6.5 Lab Data Menu
Figure 82 shows the menu structure listed under the “Lab Data” top level menu option.

Figure 82

" Castnet Data Management System -- Yersion: 4.0.2 =] E
File Edit Field MetData Utilties window  Help
S5RF

Impart Lab Data
Total Mizrogram Beview

Dy Chemistry Calculation Process

Tatal Micragram Repart
Eztimated M3 Report
Wworking M3 Report
Historical k3 Report

Dty Chemistry Co-located Statz

6.5.1 SSRF

Authorized personnel may enter data into a Site Status Report Form (SSRF) by selecting the
“Lab Data / SSRF” menu option to display the “SSRF Entry Form” screen (Figure 83). Use the
information recorded on the hard copy SSRF shipped from the site for entry into the electronic
form. Begin by selecting a site from the “Site ID” combo box, and then use the tab key to move
across fields. When the form is complete, click the “Submit” button or press the “Enter” key.
The record will be added to the FILTER PACK and LEAF STATUS tables in the castnet
database, and SSRF entry form fields will be cleared.
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Figure 83
" S5RF Entry Form M=l 3

Site 1D: | | - Filter Pack #: _ l_ *x

Filker Pack Info

Filter On: Filter OFf:
Date Time Date Time
Date/Time: FE |_:_ FE |_ _

MFC (Pump Off): | 0o
MFC Leak Check (LPM): [ g
DAS Flow (LPM): | oo
Rotameter [LPM]): [ o0

Elapzed Time: 0

Return Shipment Prepared By: |
Expected Shipment Date: |

Lab Use Only:
Lab Tech Receipt: |

Receipt Date: A

N IR L ;‘;‘;‘;‘

Comments:
Prezent Site Obzervation: % Leaves Dropped:
| - 0 -
% Leaves Fall Color: % Leaves Green:

|I:| - 0 -
Hotes J
=
Huem | Subrmit | Clear | Cloze |

To edit a record after it has been submitted, type in the site and filter pack number. Click the
“Query” button. The record, as it was entered, is displayed. After edits are made, click the
“Update” button at the bottom of the form to update the record. The “Update” button does not
appear on the form unless the user queries an existing record. Only authorized users may update
SSREF records. Other users may use the “Query’ button to view a record of choice.
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To clear all fields on the form, click the “Clear” button at the bottom of the form. This feature

can be used if there is a large amount of information to edit and the user would prefer to start
over. To close the form, click the “Close” button located at the bottom of the form.

6.5.2 Import Lab Data

“Lab Data” records are submitted to the DMC weekly as a DBF database file (*.dbf) and a
comment codes text file (*.cc) by CASTNET Laboratory Operations. To import the records into
the LABDATA and LAB_ COMMENTS tables (which are in the castnet working database),
select “Import Lab Data” from the “Lab Data” menu option (Figure 74) and the following form
is displayed (Figure 84).

Figure 84

" Import Lab Data [_ (O] x|

Lab Data Subrittals File
Ig:'xdata_and_repu:urts'xEElD2'\2["]2_qE'quDE_Iabdata'xwk'l 5. dbf _I

Lab Cormments File
Ig:'xdata_and_repu:urts'xEElD2'\2["]2_q2"-.q2|:|2_la|:u:|ata'xwk1 h.co

[1] Imnpart Filez

[2] Errar Check

[3] Tranzfer bo Working

Click the button next to each text box and browse to specify the fully defined path and file name
for the appropriate *.dbf and *.cc files. DBF filenames must be shorter than eight characters and
therefore, in some cases, the file will need to be renamed for import. Once the fully defined path
and file name for the files are listed in the text boxes, click the “(1) Import Files” button to
import data and comments into staging tables. The application will provide a message indicating
the number of records and comments imported.

Click the “(2) Error Check” button to screen the data being imported. Information will be
provided concerning records with unknown Site IDs, incorrect the lab sequence numbers, and
nulls in “Not Null” fields. Figure 85 shows the results of the error check process.
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" Import Summary

CASTNET Data Management System Application User Manual

I Unknown Sites I Sequence Mumnber I:he-:kl

Site 1D Starting Date Ending D ate Record Count| =
ABT147 04/02/02 0:00 04/02/02 0:00 13
ACAAR 04/02/02 0:00 04/02/02 0:00 17
ALH157 04/02/02 0:00 04/02/02 0:00 13
AMNATTR 04/02/02 0:00 04/02/02 0:00 13
ARE1Z28 04,/02/02 0:00 04,/02/02 0:00 13
ASH135 04,/02/02 0:00 04,/02/02 0:00 13
BBE401 04,/02/02 0:00 04,/02/02 0:00 14
BEL11R 04,/02/02 0:00 04,/02/02 0:00 13
BFT142 04,/02/02 0:00 04,/02/02 0:00 13
BvL130 04,/02/02 0:00 04,/02/02 0:00 14
BvwR139 04,/02/02 0:00 04,/02/02 0:00 13
CAD1E0 04,/02/02 0:00 04,/02/02 0:00 13
CAMAO7 04,0202 0:00 04,0202 0:00 13 ;I
Mullz in Mot Mull Fields: Iiﬂ ok
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After the results of the error check have been reviewed and any problems have been resolved
with the Laboratory Operations Manager (LOM), click the “(3) Transfer to Working” button to
import the data (Figure 84). The application will produce a message to indicate a successful
transfer. Otherwise, the application will produce error messages describing the problem (e.g.,
duplicate records between the submittal and the historical table).

6.5.3 Total Microgram Review

The “Total Microgram Review” tool was designed to permit early screening of laboratory

records. Ideally it should be used immediately after import of the Lab Data files (see

Section 6.5.2). To open the utility, select the “Total Microgram Review” menu option listed

under the “Lab Data” menu (Figure 82). To load data into the grid, select a week to view from
the “Week of Year” combo box, the year from the “Year” combo box, and, if desired, a different
percent offset from the “Offset % combo box (the default is 30%). Figure 86 shows the grid
after the data have been loaded.
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Figure 86

Week of Year: |13 vl Year: |2EID2 vI Offset %: |3E| vl Befrezh | Check Filters | Dutlier Grd |

Site ID  |Lab Key Date On|Code |Hours [ T504| T504F | Tvo3 | TNO3E| TH4 | TNHAF Na |Naf| Kk =]
MEV405 DDOZ-13%405 @ 3/19/02 168 0.58 0.3 014 0,035 h
MKG113 DDDZ-13*22  3/19j02 171zt 211 1.47 02880 0.043 0.165 0.04;
MOR409 DDDZ-13%409 = 3/19/02 g8 0.7 006 U - 0.z0 0.021 0,008 0,035 0.0z
NC5415 DDOZ-13%415 = 3/19/02 165 0.78 0.07 0.30 0,024 0.007 0,024 0.0
OLY421 DDDZ-13%421 = 3/19/02 12 114 | 0.7 0.3 0.28 0,055 0.041 0.z82 0.06!
OXF122 DDOZ-13*8 3115002 168 3.23 3,04 1.50 0,244 0,041 0.053 0,04
PARIO7 DDDz-13%*12  3/19/02 168 3.50 0.5 1.24 0,473 0.041 0.070 0.10
PED108 DDOZ-13*15 - 3/19/02 170 3.5 0.40 1.32 0,099 0.034 0.183 0,05
PIN414 DDOZ-13%414 = 3/19/02 172 0.0 0.69 013 0.071 0051 0.397 0.04:
PNDIGS DDDZ-13%43  3/19/02 172 ors 0.47 0,35 0,005 0.014 0.068 0.0z
PNFI26 DDOZ-13%40 319,02 168 204 0.3 0,68 0131 003z 011z 0.04:
POF425 DDDZ-13%425 = 3/19/02 166 1054 0.12 0.18 0,055 0.017 0,088 0.01
PRE134 DDOZ-13*38 319,02 188 172 1.04 0.51 0,133 0,040 0.117 0,04
PSULO6 DDDZ-13%6 aj19/02 188 | 3.3 2.30 1.77 0,226 0,034 0.102 0.04
QAK172 DDOZ-13*502  3/19/02 167 | 392 1.25 1.47 0,306 0.053 0.125 0.04
ROMZz06 DDOZ-13%206 = 3/19/02 1ea T2 1,08 0,61 0,233 0,027 0,035 0,03
ROM406 DDDZ-13%406 = 3/19/02 g8 116 1.09 063 s  o.027 0,038 0.0
SAL133 DDD2-13%32 319,02 168 | 281 4.45 205 0,374 0,064 0.142 0.07
SEK402 DDDZ-13%402 = 3/10/02 g8 041 0.28 0.14 0,053 0.013 0,099 nﬁu;l
Recnrd:ﬂ_‘” 1 of 81 L[ﬂ[ﬂ_l 4

YELLOW -- Failed LowerfUpper Std. Dew.
—— Posgsible Filter Switch

LClose |

GEEEN -- Fewer than 2 samples in aggregate CYRAN

When the grid is loaded, the data are automatically screened using four different criteria. Data

that do not meet the screening criteria are displayed with shaded grid cells. The color of the

shaded grid cell is linked to the specific criterion failed during screening:

e Red — Data are screened against historical minimum and maximum monthly values for the
site and analyte.

e Yellow — Data are screened against mean + a specified number of standard deviations
aggregated from historical values.

e (Green — Fewer than nine samples in the aggregate are used for comparisons.

e Cyan — Possible filter switch suspected based on comparison of Teflon and nylon filter SO
values (the Teflon value should always be greater than the nylon value).

The percent offset is used to widen the screening range in order to decrease the number of
records coded as outliers. For screening the minimum and maximum and the mean + the
specified number of standard deviations, the upper and lower bounds are expanded by the
percent offset. For example, if the maximum historical value for calcium (Ca) at MEV405 during
Sample Week 13 is 0.28, using an offset of 30% screens values in the grid with a maximum
historical value of 0.36 [0.28 + (0.28 * 30%)]. Therefore, in Figure 86, the calcium value for
Week 13 of 2002 for MEV405 fails this criterion. If the percent offset is increased or decreased,
the “Refresh” button can be used to re-screen the values and to re-load the grid.

Data Management System Application User Manual R4 AMEC E&I, Inc.



CASTNET Data Management System Application User Manual
Revision No. 4

October 2011

Page 59 of 81

Data displayed in the grid are estimated atmospheric concentrations in micrograms per cubic
meter (ug/m’) calculated from the total microgram values, an assumed hourly flow rate for each
site, and the number of hours the filter was installed. Historical values used for the screening
come from the DRYCHEM SUMMARY table in the castnet database. Aggregates are

updated quarterly.

The number of standard deviations used to screen a specific value is determined based on a
comparison of the mean to the standard deviation. If the standard deviation is less than or equal
to one-third of the mean, use the mean + 3 times the standard deviation. If the standard deviation
is between one-third and one-half of the mean, use the mean + 2 times the standard deviation.
Finally, if the standard deviation is greater than one-half of the mean, use the mean + the
standard deviation.

Clicking the “Check Filters” button (Figure 86) runs a series of checks on the data displayed in
the grid. Results are shown in a separate grid (Figure 87). The checks are as follows:

e Filter Pack Lab Keys without matching Lab Data Lab Keys for the given week

e Lab Data Lab Keys without matching Filter Pack Lab Keys for the given week

e Date on < Previous Date off for the given week

e Lab Key not matching correct Lab Sequence number

e Excessive time (> 2 hours) between Date On and previous Date Off for the given week

Figure 87

" Total Microgram Beview - Filter Pack Buality Checks

Week of Year: 13 Year: 2002 Print |
Site ID Lab Key Date On Date OFF Comment
Filter Packs :Without Corresponding Lab Data
Check QK
Lab Data Without Corresponding Filter Packs
Check QK
Site ID Lah Key Date On Date OFF Previous OFf
Date On Before Previous Date OFF
Check O
Excessive Time Between Date On and Prior Date OFF
UYL124 DO0z-13%24 03719/02 17:320 03j26)02 18:00 03719702 11:30

Data Management System Application User Manual R4

AMEC E&I, Inc.



CASTNET Data Management System Application User Manual
Revision No. 4

October 2011

Page 60 of 81

To extract all records that fail the screening process, click the “Outlier Grid” button (Figure 78)
and a new “Sites having Outlier(s)” form is displayed (Figure 88).

Figure 88

" Total Microgram Review - Sites having Dutlier(s)

Week of Year: 13 Year: 2002 Offget %: 30 Frint |
Site ID  |Lab Key Date On|{Code |Hours |T504| TS04fF | TNO3 | TNO3F| TNH4 [ TNH4f| Ca |Caf| Mg |Mgf | Na |Naf| K ;I
ME¥405 DDO2-13%405 03/19/02 168 0.58 0.3z 0.14 0.035 h
MKG113 DD02-13%22  03/19/02 71 24 211 1.47 0288 0,043 0.165 0.04
MOR409 DDO2-13%409 03/19/02 168 0.77 0.08 u 0.29 0.0zl 0,003 0.035 0.0z
NCS415 DDO2-13%415 03/19/02 165 0.78 0.07 0.30 0.024 0.007 0.024 0,03
0XF122 DDO0O2-13%8 03f1%/02 166 3.23 3.04 1.90 0.244 0.041 0.053 0.04
PARLOD7 DDO2-13%12 03/19j02 168 3.50 0.89 1.24 0,473 0.041 0.070 0,10
PND165 DDO2-13%43 03/1%/02 17z 0.78 047 0.35 0.095 0014 0.068 0.0z
PNF126 DDO2-13%40 03/19/02 168 2.94 0.36 0.83 0131 0.032 0.112 0.04
POF425 DDO2-13%425 03/13/02 166 0.56 0.1z 0.18 0,055 0.017 0.088 0.o1
PRK134 DDO02-13*38 03f19/02 168 1.7 1.04 0.81 0.138 0.040 0.117 0.04:
PSU106 DDO2-13*6 03/13/02 169 3.37 2.30 1,77 0.226 0,034 0.102 0.04
ROMZ06 DDO2-13*206 03/19/02 169 1.12 1.09 0.e1 0,233 0.0z7 0.035 0.03
ROM406 DD0O2-13%406 03/13/02 166 1.16 1.09 0.63 ~ 0.027 0.035 0,03
SAL133 DDO2-13%32 03f19/02 168 2.91 .45 2.05 0.374 0.064 0.142 0.07
SEK402 DDO2-13%402 03/19/02 168 0.31 0.28 0.14 0,053 0,013 0.099 0,020
SND152 DDO2-13%29 03f1%/02 174 3.82 1.22 1.52 0.z16 0.051 0.302 0.0
SPD111 DDO2-13*55 03/19/02:T1 168 416 0.63 1,55 0,436 0.042 ~ 0,08
SUM156 DDO2-13*30 03/1%/02 167 3.78 0.65 0.83 0,143 0.101 D.?Z?E 0.08:
THR42Z2 DDO2-13%422 03/19/02 167 2.01 0.73 0.81 0,137 0,031 {0,078 0.03 ™

Record: MI of 55 M_I L4

YELLOW -- Failed LowerfUpper Std. . Clase |
GREEN -- Fewer than % zamples in aggregate CYAN -- Possible Filter Switch

Click the “Print” button in the upper right corner of this grid to create a hardcopy report of the
samples with possible problems that need attention. Double clicking a row displays the “Prior
Weeks and Near Sites” grid and the “Concentration Graph,” (Figure 89).
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Figure 89

" Total Microgram Review - Prior Weeks and Near Sites =] E3

Week of Year: 13 Date On: 03/19/02 Year: 2002 I ALH157 vl BRefresh FErrint

Week T504 | TSO4F | TNO3 | TND3F | TNH4 | TNH4F | CA | CAF | MG | MGF| NA |[NAF| K KF [ NSO4 | NSD4F | NHNO3 | NHNO3F | w502 | WSD2f | WND3 | WND3F
[ JE 242 332 1,75 0.244 0.033 0.072 0.038 0.85 0.65 278 0.35
10 1.34 2,59 0,9 0.557 0,055 0.261 0,053 0.96 0.64 3,81 0.53
11 2,26 2.56 110 0.463 0.071 0,303 0.073 0.59 0.93 z.45 0.00
12 5.35 2.6 2,64 0.233 0,029 0,034 0,048 0.2s 2.12 6,15 0.00
13 3.09 338 1.96 0.326 0.039 0,047 0.051 0.31 0.70 5.69

Near Sites Data
BYL130 2.81 4.59 2.13 0.335 0.038 0.059 0.047 0.30 0.71 3.78 0.00
YINL4D 3.15 2.98 1.82 0.303 0.040 0.116 0.050 0.38 L.52 +.89 0.00

T Concentration Graph - Bounds Offset by : 30 % I =] B

[Camsr =] Concentrations for Site: ALH157

Historical Min for TSO4 = 0.64

Ll . - C = [ ]

II; ag; Histarical Min Historical Max Actual Value Std Dev Lawer Std Dev Upper

7 HH4
¥ Ca
7 Mg
I Na
kK

Mylon Filter

7 504
7 HNO3

o
=

]
o

20

Whatman Filter

7 502
7 MO3

Concentration {ug/ma3)
o

I Select 2l 0

TSO4  TNO3Z MNH4 Ca Mg e K NS04  HNO3Z 502 WVVNO3

Befresh | FParameter

The “Prior Weeks” section of the grid displays sample values from the past four weeks. The
“Near Sites” section of the grid displays sample values from sites that are near to the site being
researched for comparison with the current values. The “Concentration Graph” section displays
the concentrations and screening values as a scatter plot. The “Teflon Filter,” “Nylon Filter,” and
“Whatman Filter” lists of analytes located on the left side of the graph allow the user to select
which analytes from which filters are displayed on the graph. Analytes are removed or added by
clicking the appropriate boxes. By clicking the “Refresh” button after removing or adding
analyte(s), the y-axis will automatically rescale. To view the value associated with a particular
point, click on the point or use the arrow keys to move the crosshairs to the point of interest. The
value is displayed at the top of the graph under the “Concentrations for Site” title.

To change sites, select a different site from the combo box at the top left corner of the form and
click the “Refresh” button. The “Prior Weeks and Near Sites” grids and the “Concentration
Graph” will be updated with data for the selected site.

The “Prior Weeks and Near Sites” grid can be printed by clicking on the “Print” button located at
the upper right corner of the grid. The “Concentration Graph” cannot be printed.
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6.5.4 QC Type Analysis

The “QC Type Analysis” function, accessed by selecting the “Lab Data / QC Type Analysis”
menu option, displays the results for all the laboratory QC samples for all sites and time periods
for analytes of interest. Even though there is the option to select one or several sites instead of all
sites, this function only works when all sites are selected, except for the “RP” QC type which can
be selected for individual sites. The QC type can be selected by choosing the QC sample of
interest in the QC sample selection box and by specifying the start and times as well as the
analytes of interest. Figure 90 below shows an example of a graph for RF samples for the first
quarter of 2009 for all analytes.

Figure 90

=" CASTNET Data Management System -- Version: 6.8.2
File Edit Field MetData LabData Utiities Window Help
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6.5.5 Dry Chemistry Calculation Process

The “Dry Chemistry Calculation Process” utility, accessed by selecting the “Lab Data / Dry
Chemistry Calculation Process” menu option (Figure 82), calculates atmospheric concentrations
by combining total microgram values, laboratory comments, and hourly flow rates. For a detailed
description of the calculation, see Section 5.0, the Data Validation and Usability section, of the
CASTNET QAPP (AMEC, 2011).
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The calculation process is set up as a series of tabs on the “Dry Chemistry Calculation Process”
form. The first tab, “Select Sites and Dates” is shown in Figure 91.

Figure 91

lation Process M [=]

heck Filter Pack Congistency | Crosstab & Check Data Sets I Calculate Dy Chemistry Eoncentrationsl [ ]

Start Date I?ﬂ 0 El
End Date |-|.,.l-| /02 El

[ ACA416
[ 4LH157
[ ANATIE
[ 4RE128
[ 45H135
[ BEBE401
WBEL11E
W BFT142
W/BYL130
¥ BwR139
[ CAD 150
| CANA07
[ CAT175
¥ CDR119
W C0ZT71
| CHA4E7
¥ CHE185
¥ CKT136
[¥] CLD303 =]

EF2 only | HPS only |
Group 1 I Group 2 |
Group 3 I
Group 4 | Group 5 I

§electAII| LClear All |

Select the sites individually or use the buttons below the Site ID list to select specific groups of
sites or all sites. Enter a start and end date in the “Start Date” and “End Date” boxes or use the
calendar button to the right of the boxes to select a date. The hour 00:00 is assumed for the start
date, and the hour 23:00 is assumed for the end date. Users must take care when selecting the
start and end dates in order to produce the specific records of interest since the date range
selected is compared to the Date On value for each sample.

The second tab, “Check Filter Pack Consistency,” is shown in Figure 92. Click the “Check Filter
Packs” button to screen all selected records for:

e Date On < previous Date Off for the sample

e Excessive time (> 2 hours) between Date On and previous Date Off for the sample

e Lab Keys that do not match correct Lab Sequence numbers
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Figure 92

Select Sites and Dates | Check Filter Pack Consistency | Crosstab & Check Data Sets I Calculate Dy Chernistry Eoncentrations] [

Filter Packs with Lab Key
DateOn befare
previous D ateOff

Filter Packs with

Date0n having
EXCEssive ime since

previous D ateDff

4

[Date On [Date Dff  [Prev Date Ofi|

| | |
Site ID | Lab Key Date On Date OFf Prev Date O A|
BBE40T {DDOT-#0°401 | 09425/ 18:28] 10/02/01 09:16] 09/25/01 16:23]_|
BVL130 | DD01-3618 08/30401 06:30) 09/04/01 07 40| 08/28/01 0715
BVL130 | DD01-3818 0911401 09:40) 09/18/01 08:10| 09411401 07:30
COZ171 | DDO1-48+500 | 11/20400 22:17) 11/27/01 20:44| 11720001 2012
DCP114 | DDO2-02+36 01/01402 12:38) 01/08/02 10:23| 12/31/01 12:34
ESP127 |DD01-4323 10416401 18:47] 10/23/01 17.21| 10416201 08:38|. T

»

[Lab Seq

[Date On

[Date Off
|

Filter Packs with Lab Key
Lab Seq not
matching Site_|D

Check Filter Packs

The third tab, “Crosstab & Check Data Sets,” is shown in Figure 93. Click the “Refresh
Crosstab” button to cross tabulate the laboratory data in preparation for combining it with the
flow volume. The “Check FP vs Crosstab” button indicates samples that have filter pack
information without matching “lab data,” or samples that have “lab data” without matching filter

pack information.
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Il Lab Key [Date On [Date Off

AlAFI O01-36%40 | 08/28/01 7:31 | 09/04/01 715 | CODE 19

Lab Data without coresponding filker packs

Site ID |Lab Key

Refresh Crosstab | Check FP ws Crosstab |

The fourth tab, “Calculate Dry Chemistry Concentrations,” is shown in Figure 94. Click the
“Run Drychem Calculation” button to initiate the calculation process. Existing temporary
atmospheric concentration records are deleted before the new records are inserted into the
working table (DRYCHEM TEMP in castnet working). The “Insert Current Collection”

button inserts all calculated records from the working table into the historical table (DRYCHEM

in castnet).
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Figure 94

Select Sites and D ates ] Check Filter Pack Congistency I Crosstab & Check Data Sets | Calculabe Dry Cheristy Eoncentrationsﬂ [ ]

Fun Dychem Calculation
Inzert Current Collection

6.5.6 Atmospheric Concentration Reports

Six different atmospheric concentration reports are available as options under the “Lab Data”
menu (Figure 82). They are as follows:

e Total Microgram Report — Displays total mass per filter results for analytical
parameters for each filter type
e [Estimated M3 Report

Calculates estimated atmospheric concentrations
using assumed flow rates
Displays atmospheric concentrations based on

e Working M3 Report
actual flow for standard or local conditions
Displays archived atmospheric concentrations for
standard or local conditions

e Historical M3 Report

Because operation of each of the four reports is essentially the same, only the “Working M3
Report” menu option will be described in this section.

Select the “Working M3 Report” menu option to display the “CASTNET Dry Deposition Chem
Mass Report” form shown in Figure 95. Select the sites individually or use the buttons below the
Site ID list to select specific groups of sites or all sites. The date range for the report is set by
quarter or month (e.g., fourth quarter) and year. Records are accessed based on the sample week
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numbers associated with the selected quarter. Table 3 lists the sample week number ranges and

associated quarters.

Figure 95

|
] ACA415 [ FistOuated 7] | 2004 4]
[1ALC1BS

Sih’;ﬁ; ™ Multiple Quarter Selection?
[1ARE128
[ A4SH135 * Total Miciogram Report

[1BEE4O 9 .
BEL11E " Estimated Concentration Feport
[1BFT142 = “Waorking Concentration Report - Lacal Conditions
[1BvL130
[ BwR139
[1CaD150 = Waorking Concentration Report - Standard Conditions
[ CAN4DT
[ CAT17S = Historical Concentration Report - Standard Conditions
[1COR119

[1C0Z17

[ CHA4E7

[1CHE185

1CKT136 I

EPA only | HPS only |
Group 1 | Group 2 |
Group 3 |
Group 4 I Group 5 I

ge\ectAlll Clear &l | Bun Report |

" Histarical Concentration Report - Local Conditions

" CASTNet Concentration Reports I

Table 3
Sample Week Numbers Associated Quarter
1-13 First Quarter
14-26 Second Quarter
27 -39 Third Quarter
40 — 52 Fourth Quarter

If only one quarter is desired, select the quarter and year from the combo boxes at the top of the
form. If the desired time range consists of more than one quarter, click on the “Multiple Quarter
Selection” box for a list box to be added to the form (Figure 96).
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Figure 96

" CASTNet Concentration Reports [ <]
Second Quarter - I 2004 - | | to Yearly
I J J i Quarters

¥ Multiple Quarter Selection?

[JACA41E
[]ALC1ES
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[1ARE128
[]ASH135 % Taotal Microgram Report

S ggf;ﬂé " Estimated Concentration Repart
[1BFT142 = ‘working Concentration Repart - Local Conditions
[1BvL130
[1BwR139
[ CAD150 = Working Concentration Report - Standard Conditions
[ CAN407
[1CaT175 = Historical Concentration Report - Standard Conditions

[1COR119
[JCDE17 First Quarter 2004 Delete |
[] CHA4E7 Second Quarter 2004 From List
[ICHE1ES

[]CKT136 hd|

EPA only | HPS anly
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To select multiple quarters, choose a quarter and year using the appropriate combo boxes. Click
the “Add to List” button. The selected quarter and year will then appear in the list box window.
Continue this process until all desired quarters and years are selected. The “Yearly Quarters”
button will automatically select all four quarters for a given year. Selected quarters can be
deleted from the report by highlighting the desired quarter and clicking the “Delete From

List” button. Once all sections have been completed, click the “Run Report” button to create

the report.

An example of the Working M3 report is presented below (Figure 97). To print the report, click
the printer icon (not shown).
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Figure 97
CASTNet Dry Deposition Concentration Report
Fourth Quarter 2001 5/15i02
Teflon Nylon Whatman Flow

Site Id: ABT147

on Off S04 NO2 NH4. Ca Mg MNa K S04 HNO3 802 NO3 Caomment Valid Volume
Filter Pack Id Dale/Time DateTime ugmd  ug/m3  ugim3d  ugim3  ugmd  ugimd  ugim3 ugim3  ugimd  uglmd  ugim3 Code Hours  m3
DD01-40"82 09/25/01 08:07 10/02/01 08:58 2.03 062 0.69 0.071 0.047 0.438 0.055 027 1.14 2.68 0.81 1x 168 15.10
DD01-41°82 10/02/01 09:31 10/09901 07158 515 117 1.81 02068 0.085 0.249 0.084 0.34 a7 4.55 078 1% 166 14.91
DD01-42°82 100901 O7:27 10M1&01 1207 317 029 0.90 0092 0.028 0.234 0.043 0.41 400 2.8% 0.84 1% 7 15.38
DD01-43°82 A0M&01 12:20 10/2301 06:58 2.53 0r3 0.ag o1 0.042 0.234 0.053 0.39 273 4.32 082 1% 162 14.56
DDO01-44°82 10v23/01 07:00 10/30v01 08:33 2.48 043 0.80 0118 0.042 0.337 0.036 024 187 4.38 0.42 1 170 1527
DD01-45%82 10°30/01 08:33 11/06/01 09:16 219 191 0.84 0135 0.078 0.813 0.052 0.36 0.93 2.83 0.49 1 169 15.18
DD01-46°82 11/06/01 09:26 11112001 08:33 1.52 0.689 067 0.134 0.033 0.096 0.038 016 1.51 4.58 0.36 X 167 15.00
DD01-47"82 111301 08:35 11/20001 07:48 375 4.0 2.18 0223 0.098 0.831 0.086 025 244 13.656 1.39 X 167 15.00
DD01-43°82 11/20/01 07:52 11/27/01 0756 2.06 176 1.05 0107 0.048 0.367 0.048 029 157 5.4% 081 1% 168 15.08
DD01-49°82 11/27/01 08:09 12/04/01 08:16 334 128 1.33 0069 0.043 0.300 0.048 0.33 1.64 164 0.60 1% 168 15.08
DD01-50°82 12/04/01 08:29 12/11/01 0818 202 0.84 0.a5 0103 0.028 0.142 0.045 0.30 233 a1 1.01 1% 168 15.08
DDO1-51%82 12M11/01 08:29 1211801 07231 2.14 1.40 1.00 0.045 0.040 0.3568 0.051 0.39 083 3.80 0.57 1 167 15.00
DD01-52*62 121801 07:45 12/25/01 08:10 1.30 076 0.64 0.037 0.013 0.082 0.032 0.32 0.8z 28 0.39 1 169 1515
Filter Count: 13 Mean 259 1.24 1.06 0.119 0.047 0.214 0.051 0.3 1.92 498 067

Std. Deviation 1.04 086 048 007 ooz 017 oz o.o7 0.87 in 0.26

Datn Stahus Flage

‘Comments Codes:

Filtar Type Abbraviafion

‘L' less than B0% but greater than or aqual o 75% of valid flow data

I irwalid chemistry data
‘U vallug is lizss than detection limit
‘M mizsing or compledely invalid flow data

1 = unigdeniified debrisfparticies on filter

2 =form; hale; ripped flker noted during unpacking

3 = excessively wet flter noted during unpacking

4 = excessively diry filter noted during unpacking

5 = filter pack loose upan amival, possile leakage during sample period
f = apparant solencid problem

T = filler pack endcaps crackadimissing upon rsceipt
B = outside of fiter pack excessivaly dirty upon raceipt
8 = support screen mised up, noted during unpacking
10 = inzact inside filter pack; noted during unpacking
1 oratory acoident

12 = filter pack on fower incormect length of time

13 = filter pack not run in field

T = Tedan; N = Hylan; W =Whatman

N sampla nat analyzed

'R re-run samgle
¥ Both 'L' and 'L =tahua flags apply
‘8" Both L' and 'R =fatus flags apply

14 = unusual odor nefced during unpacking
15 = low extraction sfficiency off filter

16 = onfoff dates and Smee are assumed

17 = filler given o EPA for analysie

18 = field accidant

19 = field equipment prablam

20 = filer usad for special shudy

21 = forest firalagricultural aciivity in area
22 = sife closad down

13 = 5BRF not recaived with filker pack

24 = chain of custody incomplede or Incormect
25 = filler pack run on wrong week

26 = suspect value

6.5.7 Data Status Flag Summary

The “Data Status Flag Summary” function displays status flags such as “I”, “L” or “U” for all
samples analyzed within a selected date range. Status Flags can be displayed for six different
types of data sets which can be selected by highlighting the desired data set on the drop down
menu to the right of the “End Date” box. The results are displayed in summary form by clicking
the “Refresh” box on the upper right of the screen (Figure 98).
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Figure 98

“7 CASTNET Data Management System - Version: 6.8.2
File Edit Field MetData LsbData LUtiities ‘Window Help

7 Data Status Flag Summary

S|&| F=(4)| B sebasm[iaa0  EndDate 15110 fworking Local B Behesh

Data Status
Site ID  |LabKey /

[Hours | 1504 Ag [ Th03| g |Tht4| flg | ca [ Ag | g |fig [ Ma |fia | K | flg |nso4] Ag [riinos | Ag |wsoz| na

_+| Data Status Fla tal Samples =
_+| Data Status Flag L (Total Samples = 103
_+| Data Status Flag L) (Tokal Samples = 36}

Record: I<| 4 of 59 }IH

—

Clicking the “+ box to the left of the “Data Status Flag” row brings up the detail screen where
all the sites and sample ID’s are listed for the specific type of flag. See Figure 99 below for

an example.
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Figure 99

=" CASTNET Data Management System -- Version: 6.8.2

Fle Edt Field MstData LsbDats Ltities Window Help

~ Data Status Flag Summary EJ@‘E‘

SR F=(8)| [ sebste[fdn  EndDate [{37A40 [werkingLoca Bl Rehech Close

Data Status
Site 1D |Lab Key |pate On|code |Hours|Ts04] fig | TM03| Ag |TMH4 | Mg | ca |Ag | Mg [Ag | Ma |Ag| Kk | g |wso4 ng [wHmo3| Ag (wsoz| Ag |

-] Data Status Flag # {Total Samples = 1)
| GTHIGL 100500137 126110 149 048 L 003 L 007 L 00lz L 0.002 # 0004 # 001 L 003 # 011 L 005 L
|| = Data Skatus Flag 1 {Tokal Samples = 12)
] CDR119 1002001-16 1/05(10 170 10701 03z 1 o4z I 0.0z6 I 0006 I 004z 1 0oz 1 1.0z I 083 I 324 1
| coR119 1003001-16 112110 169 085 1 037 1 043 1 0057 I 0.007 1 0073 1 003 1 072 I 031 I 099 I
[ GRC474  1003001-35 1j12(10 12 503 037 1 0.os 1 o111 0.027: I 00050 I 0019 1 0ot o1 006 1 057 1 013 1
] CDR119 1004001-16 1/19(10 165 046 1 009 1 018 I 00199 I 00080 I 0014 I 0011 0sz I oz I oe0 I
| coniee 100400123  1119(10 & D04 1 004 1 002 1 0005 I 0008 1 0065 I 001 1 004 I 003 I 005 I
Il PIN414  1004001-59 1/19(10 168 028 1 0.25: 1 018 T 0.042° 1T 0042 T 0355 1 004 1 nza 1 025 1 037 1
] THR42Z 1004001-75 1/19(10 BS 014 1 031 01s I 0009 I 0003 I 0004 1 0011 0os I 00s I 004 I
| coniee 100500123 126110 &z 043 1 044 1 048 1 0013 I 0002 1 0007 I 000 1 003 I 035 I 007 I
Il GAS153  1005001-32 1j26/10 91 274 1 0.44 1 1120 1 0.039: I 0.014 T 0,080 1 0os 1 1.02 1 128 1 369 1
] PET427 1005001-58 1/26/10 sz 0.43 1 050 1 029 I 0.0447 I 0,018 I 0031 I 004 1 090 I os0 I 1370 1
|| PINdL4 1005001-59 126110 169 044 1 039 1 028 1 0066 I 0.003 1 005 I 007 1 044 I 040 I 059 1
Il THR422 1005001-75 1j26/10 T1 69 093 1 214 1 089 1 0063 I 0.014 T 0032 1 0oz o1 030 1 037 1 187 1
|| = Data Status Flag L (Tatal Samples = 10)
| cnp1zs 100200121 105(10 15 246 L 173 L 135 L 0079 L 0016 L 0072 L 008 L 071 L 105 L 507 L
Il 0XF122 1003001-54 1/12(10 143 529 L 6.36° L 61 L 0.217. L 0.030. L 0325 L 0.os L 1.04 L 1.50. L 9.83 L
" | PAR107 100300156  1/12{10 146 385 L 094 L 122 L 0320 L 0028 L 0073 L 020 L L3 L 135 L 468 L
|| sEk430 100300169  1/12(10 13 027 L 030 L 007 L 0040 L 0031 L 0227 L 004 L 003 L 049 L 009 L
Il C¥L151 1004001-26 1/19(10 152 185 L 0.33 L 065 L 0.186° L 0.025 L 0,085 L 0.os L 053 L 053 L neo L
T | PARI07 1004001-56  1/19{10 144 218 L 029 L 074 L 0483 L 0015 L 003 L 004 L 071 L 133 L 247 L
|| caAT175 1005001-15  126(10 149 145 L 058 L 055 L 0089 L 0022 L 0190 L 000 L 06 L 068 L 170 L
Il GTH161  1005001-37 1j26/10 143 018 L 003 L 007 L 0.012. L 0.002 # © 0004 # 0.otoL 0.03 # 011 L 0.0s L
|| oOxFl2z 100500154  1/26{10 142 266 L 499 L 204 L 0431 L 0.09% L 0435 L 006 L 107 L 082 L 978 L
|| saN189 1005001-68  1/26(10 144 200 L 837 L 29 L 055% L 0068 L 009 L 004 L 035 L 06 L 144 L
N tus Flag U (Tokal Samples
record: 14 4| ofso b (M|

6.5.8 Dry Chemistry Co-located Stats

The “Dry Chemistry Co-located Stats” utility calculates mean absolute relative percent
difference (MARPD) values for the two pairs of collocated sites currently in operation. The
MARPD values provide a measure of network precision and are included in quarterly and
annual reports.

Select the “Dry Chemistry Co-located Stats” option from the “Lab Data” menu (Figure 82) to

display the form shown in Figure 100. To load the grid with data, select the quarter and year

from the combo boxes in the upper left corner of the form. The samples included with the

selected quarter and year are determined by the sample week number associated with that quarter

(Table 3). For example, sample weeks 40 through 52 are the sample weeks associated with

fourth quarter. Select the appropriate radio button to indicate which data to use for the

calculation. Data choices include:

e Drychem — historical atmospheric concentrations from the DRYCHEM table in the castnet
database

e Drychem Temp — temporary atmospheric concentrations from the DRYCHEM TEMP table
in the castnet working database
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e Estimated — estimated atmospheric concentration values calculated using total microgram
laboratory data in combination with assumed flow rates

Click the “Refresh” button to load the data into the grid. Values are automatically screened
against the associated precision criteria for the analyte. For all analytes except ammonium (NH
+4) and the four cations, calcium (Ca2+ ), magnesium (Mg2+ ), sodium (Na+ ), and potassium
(K+), the MARPD value should be less than 5 percent. For NH +4 and the four cations, the
MARPD should be less than 10 percent. Grid cells with values that fail the screening criteria are
shaded bright pink.

Figure 100

" Co-located Sites Comparison H=]E3
B g Re-calculate w/
'J'-'am?':l‘1 'I YE""IZUD" = | " Drychem & Drpchem Temp ¢ Estimated | | Befrash I Checked Values Erint Grid |
Summary | “Walues |

Site Pairs 504 ND3 NH4' Ca Mg Na K HND3 Total 502 Total NO3
MCK 131/231
X 3.04 1.36 1.31 0.31 0.04 0.13 0.07 2.08 6,58 348
W 3.0z 1.43 1.31 0.31 0.05 0.16 0.07 2.07 6.49 347
MAD 0.05 0.10 0.02 0.01 0.00 0.06 0.00 0.07 0.16 015
MARPD 2.00 .81 2.24 7.34 744 41.18 577 5.25 2.27 6.22
ROM 406,206
X 0.7 0.23 0.32 0.13 001 0.04 0.0z 0.56 0.68 071
W 0.73 0.23 0.30 0.11 0.0l 0.03 0.0z 0.58 0.65 0.80
MAD 0.04 0.0z 0.01 0.0z 0.00 0.0z o.00 0.05 0.06 0.04
MARPD 4.80 6.62 5.67 27.63 10.69 47.54 9.91 12.40 9.32 6.46

Record: I'I 4|| of 11 |H

The second tab on the form, “Values,” shows the individual weekly values for each of the
collocated sites included in the MARPD calculation (Figure 101).
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" Co-located Sites Comparison |_ (O] ]
Quanecfr<] Yoa[FET ] | ¢ opeten @ DpsbenTe € Euang | e | Semotent | gy |
Summary _‘{a‘l&é‘;‘l

Site ID % [Wweek |Hours S04 SO4f NO3 NO3F NH4 NH4F Ca Caf Mg Maf Na Naf K Kf | HND3 HNO3f | Total ... | Total = |

MCK131 40 169 2.56 0.96 0.90 0.489 0.070 0.034 0.069 2.40 7.54 3.
41 165 3.50 1.00 L.40 0.565 0,078 0.059 o.10z 1.85 4,36 2
42 171 1.91 1.01 0.63 0.152 0.068 0.544 0.064 0.45 2,43 1.
43 1651 3.47 0.6z 1.33 0.237 0,037 0,133 0,066 z.0z 5.55 2
44 169 1.98 0.55 0.80 0.259 0.034 0.140 0.044 1.39 5.83 1.
43 170 2.64 0.94 0.96 0421 0.076 0.269 0.080 346 9.87 4,
46 167: 261 2,37 1.41 0.575 0,055 0,099 0,081 2,37 12.32 4,
47 168 7.85 3.57 337 0717 0,065 0.147 0153 4,45 1291 7
48 168 2,31 0.71 0,85 0,143 0,027 0,097 0,058 2,24 4.50 2,
43 16a: 2.30 0.77 0.96 0.1zz 0.017 0.08z 0.054 z.01 5.19 2,
50 167: 3.57 3.0 2.00 0.165 0,024 0,076 0,061 2,44 6.34 5
51 167 3.04 0.56 119 0.061 0.014 0121 0.044 1.64 3.95 Z,
52 169 1.35 1.21 0.73 0,180 0,017 0,080 0,039 1.63 8.05 2.
O 53

Mean H| 3.01 1.33 1.28 0.310 0.050 0.140 0.070 2.18 b.83 3.

MCK231 40 167 2.55 0.96 0.85 0.502 0.073 0.039 0.067 Z.45 7.24 3.
41 185 341 0.97 1.38 0.558 0.076 0.146 0.099 1.79 4,43 2,
42 171 2.09 1.63 0.69 0.199 0.099 0.788 0.097 0.58 2.41 Z
43 165 3.48 0.68 1.33 0.253 0,039 0,193 0.067 2,05 5.56 2
44 169:  z.00 0.58 0.81 0.292 0.035 0.151 0.042 1.z29 6.08 1.
45 170: 0.5 I 0.07 I 0.07 I 0037 I 0,006 I o009 I 0,008 I 171 I
46 167 2.59 2.33 1.41 0.571 0.053 0.024 0.082 2,30 11.93 4
47 leg: 7.72 3.77 341 0.718 0.070 0.zz0 0.156 +.52 12.53 8
48 168 2.25 0.73 0.95 0.142 0.0z3 0,095 0.058 z.19 4.52 Z,
49 169 2.27 0.7 0.98 0.2z 0.017 0.073 0.052 1.93 4.97 2
50 167 3.53 2.95 1.99 0.142 0.023 0.074 0.060 2.54 6.32 5.
51 167 2.97 0.52 L.16 0.058 0.014 0.7z 0.043 1.53 3.76 2.
52 169 1.37 1.30 0.78 0.202 0.019 0.032 0.040 1.65 8.07 2.

Record: 14] 1| ofen ¥ [r1|4] Ll—l

Samples can be removed from the calculation if there appears to be a problem with the
concentrations for that week. To recalculate the MARPD values without the suspect
concentrations, click the boxes next to the sample week numbers to be included in the
recalculation. To recalculate the statistics, click the “Recalculate w/Checked Values” button at
the top of the form. This procedure removes the values for calculation purposes, only. The actual
values remain valid in the database. To print either grid, click the “Print Grid” button at the top
of the form.
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6.6 Utilities Menu
Figure 102 shows the menu structure listed under the “Utilities” top level menu option.

Figure 102

~ " CASTNET Data Management System -- Ver... |:||E||E|

File Edit Field MetData Lab Data REEGEEN Window Help

Inwventaory

Site Vegetation Report

MLM

| ]

6.6.1 Inventory

Figure 103 shows the menu structure under the “Utilities / Inventory” menu option.

Figure 103

~ " CASTNET Data Management System -- Version: 6.8.2
File Edit Field MetData Lab Data REEGEEN Window  Help

Inventaory EPA Inventory
Site Vegetation Repaork ESE Inventory

ML Site Setup
End of Year Rallowver

The Inventory module is used to track property and equipment used by the CASTNET project.
The functionality of the first three items listed under the “Inventory” menu option (“EPA
Inventory,” “ESE Inventory,” and “Site Setup”) is very similar. Therefore only the operation of
the “EPA Inventory” grid will be described. Specific differences are noted if required for
operation of the other two grids.

6.6.2 Viewing the EPA Inventory Grid

Select the “EPA Inventory” option from the “Utilities / Inventory” menu to display the form
shown in Figure 104. By default, all records are displayed in numerical order by site. (For the
“ESE Inventory” and “Site Setup” grids, records are ordered by location and class, respectively.)
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Figure 104

™ EPA Inventory 9= E3
vewrecord | 6| S| =8 [ [Tabevion ~| k] ¢ | @ |@1] [seachTen | _Refiesh | _ Gibal
A Inventory - All Sites
gl ?;Esl o = Drag a column header here to group by that column. =
PARLDY Site i Park SN Cnet  [Barcode |Cost Freight |¥oucher|Date TtlCost  |Condition [Manufacku
FED108 P [106 M-RAIN GAUGE, TIPPING BUCKET 100508-2 338 01126 4B4467% $402.00°  $0,00 GFE 09/01f85  $402.00°5 Climatranics
;\fgllloog 106 M-TRANSLATOR, SOLARRAD 100144 308 00399 809245 $285.00°  $0.00 04 01/01f87 . $285.00 5 Climatranics
— 106 D-COMPUTER, 20 MEG HARD DR TUREO ¥T 503059 01122 A10146% $569.000  $19.00 08 O5/01/87 1 $5A8.00:5 Computer Lit
KEF112 106 D-DATA LOGGER. 3260 102361 810868 © $2,152,00: $28.00 15 10f01/87 - $2,180.00 5 Odessa
MKGL13 106 D-MONITOR, MOMOCHRM DTS, MD-1252G 70901645 01420 8117028 $89.00  $21.00 15 10/01/87  $110.00°5 Samsung
DCPL14 106 M-TRANSLATOR, TEMPERATURE 100088-2 273 00317 811598% $437.000  $0.00 15 10f01/87  $437.005 Climatronics
;2311165 106 D-DATA LOGGER, BACKUP 3260L 102417 01123 B11750% $871.000  $13.00 17 12/01/87 . $884.00.5 Odessa
FLLT 1| |i06 P-SAMPLER, WET/DRY APS 76-100 -1167-045 BU1630  © $1,650.000 20,00 18 0101f88 - $1,670.00°5 Anderson
COR119 106 A-ANALYZER, OZONE 49-103 49-23473-210 492144 §5,543.500  $17.54 24 07/01f58 $5,561.04 5 Teco
WPI120 106 D-MODEM, EXTERNAL 120032 1057100 02211 664710% $189.000  $0,00 30 01/01/89°  $189.00 5 Ventel
O¥F122 106 D-CARTRIDGE, 64K-RAM CSMOBHKEE 1139 00091 $573.00 $1.00 31 02j01/59.  $574.005 Odessa
Lik123 106 F-POWERSLFPLY[READOUT, F... RO-32-115 FPAOZOl6 02026 6eSez7¥ 453500 42,13 32 Oafnifes 4573 s Tylan
g:LDllzzl 106 F-COMTROLLER, MASS FLOW  W48998-1 AWODE223 02020 666208X $020.000  $9.38 37 08/01/289 .  $929.33 5 Tylan
i 106 M-POWER SUPPLY, MAINFRAME 101074 526 01424 $285.000  $0.00 46 05/01f90°  $285.00°5 Climatronics
ESP127 106 M-SEMSOR, SOLAR RADIATION 101655  PYED42 02504 880733% $285.000  $0,00 46 05/0L/90  $285.005 Licor
ARE1ZS 106 M-SHIELD, RELATIVE HUM{TEMP 100325-10R 1069 01413 452110% $570.00-  $0.00 46 05/01f90-  $570.00°5 Climatronics
BVLL30 106 M-TRANSLATOR, WIND 100163 636 DiE4d  BBOTZEX $451.00°  $0.00 46 05/01/90°  $451.00°5 Climatranics
ESKW?;Z 106 M-TOWER, 10 METER. 4-30 njA 03441 6663214 $372,84:  $26.10 49 08/01/90°  $398.94 5 Universal Ma
SaL133 106 F-TOWER, FOLDING AT-177 njA 02747 666324% $862.00;  $11.85 50 09/01fo0;  $873.85.5 aluma Tower
PRE134 106 D-CARTRIDGE, 128K-RAM CSM1ZEKSR 1544 02372 $345.62.  $0,00 51 10f0190  $345.62 5 Odessa
ASHL3S 106 A-FUMF, YaCULM LO7PCALE  D024E6 02972 $120.000  $2.00 C314  06/01/93  $122.00 5 Thormas Pum
CKT136 106 F-PUMP, VACULM 107CALE 002475 02976 $120.000  $2.00 C413  0§/0L/93  $122.00 5 Thomas Pum
gfé’;’é? 106 M-SEMSOR, WETNESS 58101 njA 03009 $278.000  $1.00 C214  D6j0Lf93.  $279.00 5 RM Young
R3S 106 M-SEMSOR, TEMPERATURE 100093 G654 03953 $133.000  $1.00 C2303 070196 $134.00 4 Climatronics
VINL4D 106 M-SEMSOR, TEMPERATURE 100093 5652 03956 $133.000  $1.00 C2303  O7j0L/9E . $134.00 4 Climatronics
IRLL4L 106 D-PRINTER, DOT MATRIX Kd-P11S0  7IECEB48514 04146 $170.00;  $1.00 C2339  03j0l/98  $171.00 4 Panasanic
BEFT142 10A M-MATHIER AME 10N&E1 1165 01175 i4m3a10y £333 00 4n NN =FF =TINRR TS £333 NS limakr o
WSP144 LI Record: ﬂ_‘”—l of 5213+ M4 | ’

Double-click on a specific record or highlight the record and then click the eyeglasses icon on
the button bar to display information for that specific record as a detail view form (Figure 105).
Click “OK” to close the form.

Data M System Application User Manual R4 AMEC E&I, Inc.



CASTNET Data Management System Application User Manual
Revision No. 4

October 2011

Page 76 of 81

Figure 105

. EPA Inventory - PSU106 Item: 2

Site ID: Puchase Order: Date Received: Youcher: Report:
IENEEE Foamee =] [oFE [GFE
Type Beainning Status- — Cument Status
’7(7 Facilty ¢ Buldnhg " StJohns ¢ Retired {* fctive + Active i~ Damaged [during current fiscal wr.)
{~ Inactive " |nactive MNew [during current fiscal vr.)

E quipment Descnplion:

|M-F|.~’-‘«IN GAUGE, TIPPING BUCKET

Part: |1Dg5ng.2 Cost: | 4 402.00 LOM:
S/M: |333 Freight: | 40.00 IEA
Barcode: [424457+ CNet Humber: 77125 £zl loer I I_ﬂuantity:

Total Cost: I 4 402.00 !
Yendor: IEIimatmnics
Condition: |5 poc: HOAA:
M anufacturer: ||:Iimatmnics I I
Model Humber: |1DDEDS-2 DOE: Dizposzition:
Comments:
=PSL106

Transter | Delete | QK | Lozl |

To add a record to the database, click the “New Record” button in the upper left corner of the
“EPA Inventory” form (Figure 104). This pulls up a blank form like the one shown in
Figure 105. Enter data into the required fields and click “OK” to add the record to the database.

To delete a record from the database, open the detail view form by double clicking on the record
or by highlighting the record and clicking the eyeglasses icon on the button bar in the upper left
corner of the “EPA Inventory” form (Figure 104). This will display a form like the one in

Figure 105. Click the “Delete” button to delete the record. Click the “OK” button to complete the
delete process.

To update a record, open the detail view form for a record (Figure 105). Change information
specific to any field. Click the “OK” button to update the record.

To transfer a record in the EPA Inventory grid, open the detail view form for a record

(Figure 105). Click the “Transfer” button. A form will display which asks “Yes” or “No” to
confirm the transfer of the current item. Click the “Yes” button. Then click the arrow to select
the location (site) the record should transfer to and click “OK” to complete the transfer.
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Records are transferred through multiple means. The transfer points include:
e Logbooks

—  Receiving In: Records are updated to track equipment being received.

—  Shipping Out: Records are updated to track equipment being shipped out.
¢ Inventory sheets

—  Specific inventory sheets from a site location track equipment location.

(To transfer a record in the ESE Inventory grid, highlight the specific record. Transfer the record
by changing information in the “location” field. Press the “Enter” key to complete the transfer.)

Click on a specific site located in the vertical listing on the far left of the “EPA Inventory” form
to sort the records for that site. (For the “ESE Inventory” and “Site Setup” grids, use location and
class, respectively.) Drag a column header (horizontal listing) directly above the listing of
column headers. Place column header back to original location to undo the filter.

6.6.3 Report Generation

From the “EPA Inventory” screen (Figure 104), sort the records for a specific site by clicking on
the Site ID in the far left column. (For the “ESE Inventory” and “Site Setup” grids, use location
and class, respectively.) Click the report icon, enlarged for detail in Figure 106, to display the
“Inventory Report Selector” form.

Figure 106

[Eearch Test L Fefresh | Global |

Designate a specific report from among the list by clicking on the radio button next to the report
name. Possible report selections for the EPA Inventory data are shown in Figure 107. Report
selections for the ESE Inventory data are shown in Figure 108. Finally, report selections for the
Site Setup data are shown in Figure 109.
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Figure 108

i, ESE Inventory Report Selector

Reportz

% iir Divizion Equipment by Status [SIR-INWE

o~

E quipment Listing of Air Divizion [MEW)

i Air Divizion Equipment by Description [AIR]

" Ligting for Source Testing Dept. [MATYHE W)
™ Ambient Monitorng Equip Rental Chras [FREMT)

" Air Equipment Depreciation [AIR-DEF]
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" Al Records
f* Selected Site Only

[~ Preview Repart?

Cancel

Figure 109

. Site Setup Report Selector

Reparts
{« izzembly Pick List [4SB-PICKE
" Equipment Listing [PART]
™ Part Murnber Order Listing [FART-LST)

=
=
]

Records
" Al Records
o Selected Site Only
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Choose either the “All Records” or “Selected Site Only” option by clicking the radio button next
to the desired selection. To preview the report on screen before printing, check the “Preview
Report” box, and click “OK™ to create the report. To print the report after previewing, click the
“Print” button at the top of the report.

6.6.4 End of Year Rollover

This option is used only by the Custodial Property Manager (CPM) at the end of each fiscal year.
To update all records to reflect the fiscal year rollover, select the “End of Year Rollover” option
from the “Utilities / Inventory” menu and answer “Yes” to all prompts.

6.6.5 Aggregation Utility

This selection from the “Utilities” menu option (Figure 102), which is only available to the
database administrator, is used to recalculate the weekly, monthly and quarterly averages present
in the DRYCHEM_SUMMARY and METDATA SUMMARY. The tables are

repopulated quarterly.

6.6.6 Site Vegetation Report

To access site vegetation profiles stored in the Microsoft® SQL Server™ 7.0 database for use by
the Multi-Layer Model (MLM), select the “Site Vegetation Report” option from the “Utilities”
menu (Figure 102). The form displayed is shown in Figure 110. To access data for a site, select
the site from the combo box at the top of the form. Data automatically refresh when a new site is
selected. To print the grid, click the printer icon in the upper left corner of the form.
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Figure 110

Sl =g B e = £ Hefresh

-
Drag a column header here to group by that column.
0 Plant Type start| Jnd | oo Ol okl coverage] ia | L | Resiotance | Hergne
» 4 WHITE OAK, 1 1 a0 ] 20 4 a 100 23
4 SWHITE OAK, 1 a1 106 1] 20 4 1] 100 23
4 SWHITE OAK, 1 107 120 10 20 4 i] 100 23
4 WHITE OAK, 1 121 136 40 20 4 i} 100 23
4 SWHITE OAK, 1 137 151 70 20 4 1] 100 230
4 SWHITE OAK, 1 152 255 100 20 4 1] 100 23
4 WHITE OAK, 1 256 275 S0 20 4 i} 100 23
4 SWHITE OAK, 1 276 290 25 20 4 a 100 23
4 SWHITE OAK, 1 291 330 1] 20 4 1] 100 23
4 WHITE OAK, 1 331 366 u] 20 4 i} 100 23
11 GRASS 1 ao 25 12 2 0.5 50 0.5
11 iGRASS a1 106 25 12 2 0.5 S0 0.5
11 iGRASS 107 120 S0 12 z 0.5 S0 0.5
11 iGRASS 121 136 75 12 2 0.5 50 0.5
11 iGRASS 137 151 100 12 2 0.5 S0 0.5
11 :GRASS 152 235 100 12 z 0.5 S0 0.5
11 iGRASS 256 275 75 12 2 0.5 50 0.5
11 :GRASS 276 290 S0 12 2 0.5 =11 0.5
11 iGRASS 291 330 25 12 2 0.5 S0 0.5
11 iGRASS 331 366 25 12 2 0.5 50 0.5 ﬂ
Record: 14| ([T 1 ofen > |e N ' N - ' N

Cloze |

6.6.7 MLM
Provides links to the Wdrydep.exe and Lab_key.exe programs. Not currently in use.

6.7 Window Menu
Figure 111 shows the menu structure listed under the “Window” top level menu option.

Figure 111

" Castnet Data Management System -- Yer E M=l E3
File Edt Field MetData LabData Utilites

Tile Honzontally
Tile Yertically
Cazcade
Arrange lcons
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Choices under the “Window” menu option allow the user to position windows or icons in various
ways on the monitor screen as indicated by the subheadings.

6.7.1 HELP MENU

Figure 112 shows the top level menu structure listed under the “Help”” menu option.

Figure 112

“" CASTNET Data Management System -- Version: 6.8.2
File Edit Field MetData LabData Utlties ‘Window BEEE

S0P Manual F1
About

6.7.2 SOP Manual F1

This menu selection is designated for future development and is not currently functional.

6.7.3 About

Displays the current version number.

7.0 REFERENCES

AMEC E&l, Inc. (AMEC). 2011. Clean Air Status and Trends Network (CASTNET) Quality
Assurance Project Plan, Revision 8.0. Prepared for U.S. Environmental Protection
Agency (EPA), Washington, DC. Contract No. EP-W-09-028. Gainesville, FL.

AMEC E&l, Inc. (AMEC). 2011. Clean Air Status and Trends Network (CASTNET) Software
Management Plan. Prepared for U.S. Environmental Protection Agency (EPA),
Washington, DC. Contract No. EP-W-09-028. Gainesville, FL.

8.0 ATTACHMENTS

This SOP does not contain attachments.
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HARDWARE MAINTENANCE PLAN

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide consistent guidance to
AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) personnel for the maintenance of computer hardware used to
complete tasks for CASTNET, including the CASTNET servers, staff workstations, and AMEC
corporate servers.

2.0 SCOPE

These processes apply to the maintenance of computer hardware associated with the operation of
the CASTNET servers, staff workstations operating the CASTNET Data Management System
Application, and the AMEC Wide Area Network (WAN) servers.

3.0 SUMMARY

The maintenance of computer hardware used to complete tasks for CASTNET involves the
routine evaluation of the various hardware platforms with respect to performance, compatibility,
capacity, availability, and speed and the comparison to the latest available technology in order to
consider productivity enhancements. Figure 1 illustrates the steps in the annual evaluation of
hardware. Preventative maintenance includes utilizing the latest virus protection and
defragmenting all hard drives.

Figure 1  Evaluation of Hardware

Review hardware system performance
|

Evaluate available technology

Updates
required?

Done

Plan and schedule upgrades
|

Implement upgrades
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4.0 MATERIALS

Laptop or personal computer

SQL Server 7.0 server: Dell PowerEdge 1800

SQL Server 7.0-related software

Oracle 11g database server: Dell PowerEdge 2900

Oracle 11g database-related software

LoggerNet polling software server: Dell PowerEdge SC1430
Permissions and access to utilized databases

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURES

6.1 Maintenance of the CASTNET Server

Two CASTNET servers are dedicated to support the data collection, validation, and archival
processes required to meet CASTNET data and reporting objectives. One server houses the SQL
database management system and one houses Oracle, a Dell PowerEdge 1800 for the SQL
database and a Dell PowerEdge 2900 for the Oracle database. In addition, a Dell PowerEdge
SC1430 is dedicated to supporting Cambell’s LoggerNet polling software. For more information
concerning CASTNET objectives and operation of the DMC, see Appendix 6 of this QAPP.

6.1.1 Routine Hardware Evaluation

Annually, the DMAIRM and DMC staff evaluates the hardware platform used for the CASTNET
servers. This evaluation includes assessment of the operating system with respect to hardware
performance and compatibility, hard drive storage capacity and availability, processor speed, and
random access memory (RAM). After comparison of the current server setup and performance to
that of the latest available technology, plans for modifications and/or upgrades are compiled
along with an implementation schedule. For additional information concerning procedures
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established for changes to hardware configurations, see the CASTNET Quality Management
Plan (QMP), which is given as Appendix 8 of this QAPP.

6.1.2 Defragmentation of CASTNET Server Hard Drives

AMEC’s Information Technology (IT) staff recommends defragmenting all hard drives on
servers with Microsoft®™ operating systems on a monthly basis. A Window tool called Disk
Defragmenter is employed to defragment all hard drives on the CASTNET servers, which uses
Microsoft® Windows NT® Server 2003 and 2008 operating systems.

6.1.3 Use of Virus Scanning Software on the CASTNET Server

AMEC IT uses Norton AntiVirus virus scanning software on all servers (including the
CASTNET servers). Hard drives are scanned weekly. On a regular basis, all servers on the
AMEC network (including CASTNET servers) are automatically updated with new signature
files and security patches to allow for detection and removal of new viruses.

6.2 Maintenance of User Workstations

6.2.1 Routine Hardware Evaluation

User workstation hardware configurations are evaluated annually by AMEC IT staff based on
minimum workstation specifications established for the company. The current standard
configuration for new acquisitions is a 1.60 GHz Pentium Dual Core with 1 GB memory, 89 GB
hard drive, integrated gigabit network interface card, speakers, and a flat screen monitor capable
of a minimum resolution of 1024 x 768 pixels. Workstations are replaced after approximately
three years of use to ensure usability and compatibility with current systems and software.

The DMAIRM works with AMEC IT staff to ensure that user workstations will successfully
operate the CASTNET Data Management System Application.

6.2.2 Defragmentation of User Workstation Hard Drives

As with the CASTNET servers, AMEC’s IT staff recommends that users manually defragment
their workstations on a monthly basis using the software included with the work station's
operating system.

6.2.3 User Workstation Antivirus Software

Each workstation has Norton AntiVirus software installed and running. Local hard drives are
scanned for viruses continually during operation via AntiVirus. Virus signatures are updated
through the internal network. Each time the AMEC IT staff updates the internal network virus
signatures, workstation virus signatures are updated the first time a workstation attaches to the
internal network.

6.3 Maintenance of AMEC Servers on the AMEC WAN

Office servers on the AMEC WAN are maintained and managed solely by AMEC IT staff,
which continually evaluates the hardware configuration of the office servers. Office servers are
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routinely backed up via tape drives. Virus scanning is accomplished on all servers using Norton
AntiVirus. Scheduled virus scans of hard drives occur weekly. Servers are automatically updated
on a regular basis with new signature files and security patches to allow for detection and
removal of new viruses.

6.4 Provisions for System Downtime

As much as possible, system downtime is scheduled in advance for periods when activity is
minimal. System downtime may be caused by hardware or software upgrades or by other reasons
that restrict user access to the CASTNET server or AMEC WAN servers. The following is an
example of how such an event would be handled by either the DOM, in the case of the
CASTNET server, or the AMEC IT staff. If the AMEC IT staff is scheduled to update the e-mail
system for the company, causing a disruption of server accessibility, a broadcast e-mail is sent to
all employees specifying what the update involves, why it is necessary, and when it will be
performed. Information concerning possible work-related conflicts is requested in the e-mail.
Most updates to either the CASTNET server or AMEC IT office servers are scheduled for
weekend days.

Unscheduled system downtime is communicated first by e-mail, if available, and second by
verbal communication. For example, if a power outage occurs at the Gainesville, FL office
requiring the CASTNET server to be shut down because the uninterruptable power supply (UPS)
is nearing the end of its support time, verbal communication within the Gainesville office and
telephone communication with personnel in the Jacksonville, FL office would be used to inform
all users of the potential loss of access to the CASTNET server. If the CASTNET server is shut
down, once power is restored and all systems are again operational, an e-mail is sent to all users
indicating that the problem has been resolved and that the CASTNET server is once

again accessible.

7.0 ATTACHMENTS

This SOP does not contain attachments.
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SOFTWARE MANAGEMENT PLAN

1.0 PURPOSE

This Software Management Plan (SMP) is furnished to provide consistent guidance to

AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) staff for acquiring software capabilities and related services through
in-house development, commercial off-the-shelf (COTS) purchase, or via subcontract with other
software development firms.

The purpose of this SMP is to define CASTNET’s software management processes and the
responsibilities, standards, procedures, and organizational relationships for all software
management activities associated with CASTNET, including software acquisition and
development practices, standards, and technical procedures. It further establishes management,
engineering, and quality assurance (QA) requirements for providers of software (both internal
and external). Throughout this SOP the term “provider” is used to refer to developers and
providers of software and software services, regardless of the nature of their organization or their
affiliation with CASTNET.

2.0 SCOPE

CASTNET’s primary goal is to function effectively as a national, long-term deposition
monitoring network that provides information for assessing the effectiveness of current and
future emission reductions mandated under the Clean Air Act. To meet this goal, CASTNET was
designed to fulfill the following objectives:

1. To monitor the status and trends in air quality and atmospheric deposition;

2. To provide atmospheric data on the dry deposition component of total acid deposition, rural
ground-level ozone (O,), and other forms of atmospheric pollution that enter the environment
as particles and gases; and

3. To assess and report on geographic patterns and long-term, temporal trends in ambient air
pollutant concentrations and acid deposition.

In order to meet these data and reporting objectives, CASTNET DMC personnel use relational
databases that house the data collected by the network and computer programs that validate and
analyze these data, including the tools and models used in the validation and analysis processes.
Three key software components are used to perform these tasks:

e The CASTNET databases,

e The CASTNET Data Management System Application (CDMSA), and

e The Multi-Layer Model (MLM).

These three systems comprise the majority of the software used by CASTNET to manage and
analyze data and provide analyses. CASTNET s management processes pertaining to the
software acquired by CASTNET to satisfy its data analysis and reporting requirements are
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established by this SMP. It also establishes requirements to be satisfied by the providers of all
software purchased, contractually acquired, developed, or maintained for the support or
execution of CASTNET. Its provisions apply to all government organizations, in-house
activities, and contractors providing software capabilities and/or support to CASTNET. This
SMP does not apply to software or hardware interfaces, capabilities, and schedules that are not
specifically developed or modified to support CASTNET, except for those software/hardware
interfaces to CASTNET-supported capabilities and schedules for the availability of support.

The term “software,” as used in this document, includes code, documentation, associated data,
and “firmware,” which is software installed in a medium that cannot be dynamically changed.
For the purposes of this document, the CASTNET databases are referred to as the “SQL database
and the Oracle database,” the data validation and analysis application as the “CASTNET Data
Management System Application,” and the Multi-Layer Model as the “MLM.” Together these
components represent the CASTNET data management system.

All systems and software used for CASTNET should be considered Type III, User Owned
Information Systems. According to EPA’s Office of Information Resource Management
(OIRM), Type III systems are unique, standalone systems developed to improve the efficiency or
effectiveness of operations for a single user or a small group of users. The CASTNET databases,
the CDMSA, and the MLM are used almost exclusively by people working on CASTNET, not
by EPA employees or outside users. The total number of users is approximately 20.

3.0 SUMMARY

Various software tools are used to manage, analyze, and model the variety of CASTNET data.
Software is an integral part of the project. This SOP provides the procedures for the acquisition,
development, review, and testing software achieved through in-house development, COTS
purchase, or using outside subcontractors. Figure 1 provides an overview of the steps that need to
be completed in order to utilize a new software package on CASTNET.
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Figure1  Implementation of Software Changes
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4.0 MATERIALS

Laptop or personal computer

SQL Server 7.0 hardware

SQL Server 7.0-related software

Oracle 11g database hardware

Oracle 11g database-related software
Permissions and access to utilized databases

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

6.0 PROCEDURES

6.1 Planning

Planning is a crucial part of software development and management. Planning for CASTNET
software is usually done on an as-needed basis once software requirements are identified.
Typically, software requirements are identified through one of two mechanisms. First, users of
the current software identify improvements or enhancements that would make existing products
more efficient for CASTNET requirements. Second, software requirements change as data
requirements, updated technology, or improvements in the science underlying the MLM change.

Once changes in software requirements are identified, planning for implementation begins.

The planning process is typically a 5-step process:

1. Discussion among DMC staff on how best to implement the changes;

2. Identification of the best mechanism for implementing the changes (e.g., in-house, COTS, or
via subcontract with other software development firms);

3. Development of an implementation schedule;

4. Determination of cost and funding mechanisms; and

5. Assignment of DMC staff responsible for oversight of implementation.
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6.1.1 Project Resources

6.1.1.1 Contractor Facilities

The AMEC DMC provides the repository for CASTNET data, including raw data that have been
collected but not yet validated and data that have been validated using various validation
schemes (e.g., Level 1, Level 2, or Level 3). The AMEC DMC also provides the hardware,
database management software, data security, and computer programming necessary to manage,
maintain, and deliver the CASTNET data. The subsections that follow detail the database
management system used for CASTNET; validation, verification, and documentation of data;
documentation and version control procedures used to develop major computer programming
code; and a discussion of the data security procedures used to provide access and system backup
for the CASTNET database management system.

6.1.1.2 Laboratory Software

The AMEC analytical chemistry laboratory in Gainesville, FL that serves CASTNET is
responsible for its own software products. In particular, the laboratory is responsible for
application and maintenance of its Laboratory Information Management System (LIMS).

The laboratory uses a commercial LIMS called the Element® Data System (Element”) to manage
all analytical chemistry from CASTNET and other projects.

6.1.1.3 Government Furnished Equipment, Software, and Services

Government furnished equipment is not currently used by CASTNET to manage data or to
develop computer program code. Should government furnished equipment be supplied in the
future, this section will be revised accordingly.

6.1.1.4 Personnel

The personnel utilized in the development of software for CASTNET are staff members of the
DMC, technical advisors and subcontractors (e.g., for specialty programming on the CDMSA).
The DMC staff has overall responsibility for implementing the SMP.

6.1.1.5 Organizations Responsible for Design, Implementation, Configuration
Management, Reliability, and Quality Assurance

The DMC staff has overall responsibility for the design, implementation, reliability, and QA of
all software managed under this plan. AMEC’s information technology (IT) group has overall
responsibility for hardware configuration management. Software configuration management is
the responsibility of the DMC staff. The Gainesville Laboratory is responsible for the LIMS. The
Project QA Manger is responsible for QA of information generated by the software utilized for
CASTNET.
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6.1.2 Review Responsibilities

While review responsibilities belong to the CASTNET Data Management, Analysis,
Interpretation, and Reporting Manager (DMAIRM) and DMC staff, overall responsibility resides
with the DMAIRM. The CASTNET Project Manager and CASTNET Project QA Manager also
review all recommendations from the DMC staff concerning software development. Consensus
approval by the Project Manager, the QA Manager, and the DMAIRM is required before
software development commences.

6.1.3 Software Development

This section describes the organizational structure, personnel, resources, software development
tools, techniques, methodologies, and standards/forms involved in the software management
planning process.

6.1.3.1 Organization Structure

The DMAIRM heads the planning process for all software development efforts and oversees the
DMC staff. The DMAIRM reports to the Project Manager. The Project QA Manager reviews
work products for QA purposes. Figure 2 depicts the organizational structure as it applies to
software planning and management:

Figure2  SMP Organizational Structure for CASTNET
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DMAIRM
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6.1.3.2 Personnel

Personnel involved in the planning process include the DMAIRM and DMC staff,
subcontractors, and technical end users. Oversight of all subcontractors’ involvement is the
responsibility of the Project Manager and the DMAIRM. DMC staff is utilized to plan, test,
review, and develop software for CASTNET. Technical end users are involved in planning for
enhancements to existing software and for detailing problems with current software products.

6.1.3.3 Resources

Resource planning is the responsibility of the DMAIRM. He provides recommendations to the
Project Manager on any resources not readily available through either in-house or subcontracted
services that are required to complete software projects. Resource planning occurs annually with
an interim review every six months to ensure no pressing resource needs exist.

6.1.3.4 Software Development Tools, Techniques, Methodologies and Standards/Forms

Planning for the acquisition of software development tools, techniques, methodologies, and
standards/ forms occurs annually and on an as-needed basis throughout the year.

6.2 Management Controls

The DMAIRM is responsible for the successful management of CASTNET’s software
acquisitions, including verifying that the software meets project requirements, is delivered on
schedule, and is within budget. These management responsibilities also include the development
and maintenance of this SMP. Additional responsibilities of the DMAIRM include, but are not
restricted to, the following:

e Authorizing and approving all matters pertaining to software acquisitions.

e Reviewing and approving each provider’s SMP.

e Ensuring that software size, effort, and schedule re-estimations are made and analyzed at the
conclusion of each software development phase.

e Serving as chairperson at all software development phase transition reviews and ensuring that
all review items are resolved.

e Reviewing and determining if each life-cycle phase has been successfully completed. If so,
then directing the provider to begin the work of the next phase.

e Monitoring provider staffing and staff changes to ensure continuity and sufficiency of
expertise needed to meet schedule requirements.

e Reviewing provider progress reports that present current status, accomplishments for the
reporting period, planned achievements for the next period, issues, problems, and concerns.
Using the information in the reports, the DMAIRM will identify software management
problems needing resolution.
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e Monitoring the products and processes of any provider’s software subcontractors to ensure
end-to-end quality. Management of subcontractors is a prime contractor (provider)
responsibility.

e Ensuring that provider software is delivered in accordance with the agreed upon schedule.

¢ Developing and maintaining external interfaces in conjunction with the DMC staff.

e Providing technical direction to software providers and support to contractors, especially on
issues that may potentially have long-term effects on system schedules and costs.

e Approving or disapproving waiver requests submitted by providers and assessed by the
DMC staff.

6.2.1 Project Schedule, Reviews, and Report Controls

Once software projects are underway, the software project schedule is reviewed and discussed on
a weekly basis as part of the AMEC CASTNET Coordination Meeting. Deviations from the
schedule are noted, and action plans to address schedule deviations are developed. Project
reviews and report controls occur on a similar schedule with routine program evaluations

held annually.

6.2.1.1 Work Plan

Work plans are not typically prepared for in-house software development projects; however,
work performed under subcontract will usually require a work plan. The work plan is reviewed
by the DMC staff and DMAIRM, and modifications or changes are discussed with the
subcontractor before work can proceed. Once approved, the work plan governs the software
development process.

6.2.1.2 Activity Networks and Dependencies

Activity networks and dependencies are not prepared for software developed as a part of
CASTNET. The size and scope of CASTNET-related software does not justify the cost of such
development.

6.2.1.3 Risk Areas

Risk areas for software developed for CASTNET include catastrophic data loss, virus infection,
and network infiltration. These risk areas are managed by the AMEC IT group.

6.2.2 Risk Management

6.2.2.1 New Technologies

New technologies are not normally utilized in software developed for CASTNET. Only proven
programming techniques, products, and procedures are utilized. New technology (in the form of
improved science) is incorporated into the MLLM, but only after testing.
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6.2.2.2 Backup — Recovery

Weekly scheduled backups of the SQL Server and Oracle 11g databases are created for all
CASTNET-related data. For information that is updated several times per day, daily incremental
backups are also performed. After the backups are complete, the files created by the backup
process are archived to other severs located in AMEC’s Gainesville, FL office. These
Gainesville office servers are backed up daily via tape drive, a process that is managed by
AMEC IT staff. Servers are backed up to the tape drive with an incremental backup Monday
through Thursday and a full backup on Friday. Specifically, the file servers are backed up nightly
by one 200GB autoloader LTO2 tape drive (with the capability of holding six 200GB tapes). The
grandfather/father/son backup rotation scheme is used, with permanent archiving of the tapes
every four weeks and a dual copy stored in off-site secured storage.

AMEC protocol calls for a 12 tape rotation, which is separated into 6 weekly and 6 archival
tapes. Every four weeks, an archival tape is used for the full and four subsequent incremental
backups. This archival tape is stored in a secure location off-site. Annually, an end-of-year tape
is created, which is stored at the AMEC Alpharetta, GA office.

Critical software and electronic documents are backed up to tape and archived onto CD or DVD.
Multiple copies are stored off-site to ensure that a version will be available for rapid restoration
should a disaster occur. For example, copies of the Microsoft SQL Server software currently
used to manage the database are maintained in both the Jacksonville and Gainesville, FL offices.
Should a disaster occur that renders the CASTNET server inoperable, the software will be
rapidly re-loaded onto another server, and the data restored from the archived backup files.
AMEC estimates that the data management system could be redeployed within 24 hours
following a server failure or catastrophic event and, depending on the age of the backups, the
database could be fully repaired and in production mode within 24 hours to 1 week. Other
program-critical software is maintained in a similar way. The CDMSA is housed on both the
Jacksonville and Gainesville main servers, and the current version is backed up nightly using the
tape backup system. Therefore, server failure or a catastrophic event will have minimal effect on
the CDMSA. Documents and reports prepared during CASTNET are stored on the Jacksonville
or Gainesville AMEC server and are subject to the same daily tape backup procedure. AMEC
uses CentricProject, a Web-based electronic document management system, to electronically
archive these documents.

Although not strictly a data backup system, a Redundant Array of Independent Disks (RAID)
subsystem is included in the CASTNET-dedicated server at AMEC. A RAID subsystem
increases performance and/or provides greater fault tolerance and provides protection against
data loss from physical drive failure. The servers that hose the SQL and Oracle databases use
RAIDS, which provides a striped set with distributed parity. The LoggerNet server uses RAID1.
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6.2.2.3 Manual Procedures and Forms

Manual procedures are not typically used in the development of software products.
Documentation of other (i.e., non-software development) manual procedures and forms for data
handling is provided in other appendices to this QAPP (e.g., Appendix 1, Field SOP, and
Appendix 6, Data SOP).

6.3 Software Product Assurance

CASTNET utilizes a software assurance program that includes QA, verification and validation,
quality engineering, safety assurance, and security and privacy assurance. The DMAIRM is
responsible for the planning and execution of the QA program. The following subsections detail
CASTNET’s software product assurance program and specify software QA requirements for
software providers.

Included in each provider’s required SMP are details of their software QA program in
accordance with the above-stated requirements.

6.3.1 Software Independent Verification and Validation

Whenever possible, independent verification and validation of the software performance is
completed. This typically occurs in one of two ways. First, when developing software for the
CDMSA, an underlying test database is used to independently confirm the functionality of the
software. Second, with regard to the CASTNET database itself, independent audits are
performed on a routine basis.

6.3.2 Software Security

All electronic products (software products, databases, and documents) are housed on the AMEC
wide area network (WAN) or server network and are subject to automated data backup systems,
virus protection, and network firewalls.

6.3.3 Software Reliability and Quality Control

Software reliability and quality control are exercised in the testing and review phase. Please see
Sections 6.3.7 and 6.3.8 for a review of those procedures.

6.3.4 Software Interface Definition

All software developed for CASTNET must utilize standard Microsoft” Windows” interface
definitions since Windows® is the standard interface for AMEC.

6.3.5 Software Waivers to Policy and Procedures

The DMC staff reviews all requests for waivers to software policy and procedures. After
completing its review, the DMC staff informs the DMAIRM of its recommendation as to
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whether or not a waiver should be granted. The DOM has sole authority to grant waivers.
Requests are accepted infrequently.

6.3.5.1 Permanent Waivers

For software that performs crucial functions, a permanent waiver is only granted after thorough
review by DMC staff to ensure that the waiver is necessary. Typically, a permanent waiver is
granted only when it would be too time or cost consuming to implement an alternative strategy.

6.3.5.2 Temporary Waivers

For software that performs crucial functions, a temporary waiver is only granted after thorough
review by DMC staff to ensure that the waiver is necessary. Typically, a temporary waiver is
granted only when project requirements would not be met and a tool under development has not
completed testing and review.

6.3.5.3 Tools and Standards Waivers

Tools and standards waivers are only granted when the functionality of an alternative tool is
substantially higher or when there is no corresponding functionality in the current standard.

6.3.6 Data Administration

Data administration is handled by the DMC staff, which is responsible for all data administration
activities. The AMEC DMC is the repository for CASTNET data, including raw data that have
been collected but not validated, and data that have been validated using various validation
schemes (e.g., Level 1, Level 2, and Level 3). The AMEC DMC also provides the hardware,
CDMSA software, data security, and computer programming necessary to manage, maintain, and
deliver the CASTNET data. The CASTNET DMC uses Microsoft SQL™ and Oracle 11g
database management systems for maintaining the CASTNET data. These systems provide a
robust environment for handling the data and an option for future expansion.

6.3.7 Quality Assurance

The QA program and the testing program (see Section 6.3.8) operate in essentially the same
manner since QA during the testing phase reduces problems once the software becomes
operational.

6.3.7.1 Program Monitoring
The DMC staff performs all program monitoring.

6.3.7.2 Quality Reviews

Quality reviews are conducted by both the DMC staff and the QA Manager. The QA Manger
provides general oversight on the QA process.
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6.3.7.3 Reporting and Control

Reporting and control of the QA process as it relates to software development and management
resides with the DMAIRM. With the exception of data handling and SOP, QA reports for
software development and management are issued on an as-needed basis. QA controls are
exercised throughout the development and management process using the iterative feedback
mechanisms described in Sections 6.3.7.5 and 6.3.7.6.

6.3.7.4 Reviews

Reviews are conducted by the DMC staff. The types and frequencies of these reviews are
discussed in the following subsections. After each type of review is completed, the results of the
review, together with any recommendations by the DMC staff, are provided to the DMAIRM.

System Requirements Reviews

With respect to the CDMSA, reviews are conducted monthly during the DMC staff meetings to
both ensure that the application is functioning correctly and to develop items for future
enhancement. The database and the MLM are reviewed annually to ensure proper operation and
to evaluate whether or not updates to those components are required.

Preliminary Design Review

Preliminary design reviews are only conducted when major components are added to the
CDMSA, the CASTNET database structure is changed significantly, or an improved version of
the MLM code base is released. This review is handled by the DMC staff.

Critical Design Review

Once the preliminary design review is completed, a critical design review is conducted to ensure
that changes do not have cascading repercussions for other systems. For example, when database
structures are modified, they are evaluated to determine the potential impacts on the CDMSA,
and any critical flaws are reviewed and evaluated to minimize change to other systems.

Code Reviews

The DMC staff performs all code reviews with the exception of the MLM code. MLM core code
is generally reviewed under a peer review process. The incorporation of the MLM core code into
the MLM front end software is checked against previous MLM runs to ensure consistency
among the new and old versions. The DMAIRM is notified of any inconsistencies.

6.3.7.5 Development Testing and Evaluation Review

Development testing and evaluation review are iterative processes closely coupled with the
operational testing and review phase. The primary difference is that development testing and
review reside primarily with the programmers responsible for software development, while
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operational testing and review reside with some, or even all, of the end users in a “beta” testing
phase. The steps used in this process are as follows:

Low-level programmer testing and review (Level A): A programmer performs a QA check
immediately following software modifications. The purpose of this Level A review system is
to ensure, at a low level, that code modifications produce the desired software behavior and
do not adversely impact the behaviors of other subroutines or code modules. Immediately
following modifications, the programmer performs a full compile of the software code, and
exercises the software features that are immediately affected by the modifications. Level A
problems are remedied immediately.
Mid-level technician/programmer testing and review (Level B): A programmer or technician
performs systems tasks to:
1. Exercise routine software features to ensure that the software functions as anticipated;
2. Quantitatively check the software output. These checks may be automated to some
degree. These checks are established to exercise functions and features; and
3. Establish one or more sets of standard test data to quantitatively assess the
output results.
Level B problems are remedied before proceeding to Level C review. Level C review is part
of the operational testing and review cycle.

6.3.7.6 Operational Testing and Evaluation Review

The operational testing and evaluation review is performed as follows:

High-level end user testing and review (Level C): As a representative of software end users, a
scientist or engineer reviews the software. The purpose of this review is to evaluate software
ergonomics, exercise software features to ensure the absence of software bugs, and verify the
reasonableness of output results.

Tracking changes: When Level C reviews are complete, no further changes will be made, and
the software version will be declared. After closure, or periodically during a software
maintenance period, any further changes will be queued until the next round of
modifications. Closely related changes (e.g., in the same subroutine or module) will be
grouped to enhance the efficiency of the software modification process. As software
modifications progress, the results of each step will be recorded.

Software modification process: For each category of change order, the following steps of the
software modification process are completed:

1. Verify or reproduce errors or undesired behaviors;

2. “Trap” errors/behaviors by locating the lines of code that must be modified;

3. Generate a plan for modifications; and

4 Implement modifications. The revised software is then passed for Level A QA review.
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The overall process for development and operational testing and review is shown in Figure 3.

Figure3  Software QA Test and Review Process
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6.3.8 Testing

The testing of software follows the procedures outlined in Section 6.3.7.

6.3.8.1 Software Test Plan

Formal software test plans are not developed for CASTNET since the programming for this
project is considered to be a Type III system. The DMC staff determines the types of tests
necessary to perform on the software before it is deemed usable by non-DMC staff. Testing
always includes evaluation runs against the test database.

6.3.8.2 Software Test Description

Section 6.3.7 describes the software test process.

6.3.8.3 Software Test Procedures

The majority of the software test procedures are described in Section 6.3.7 since testing and QA
for software prepared for CASTNET are inextricably entwined. See Figure 3 for the overall
software test procedure flow.

6.3.8.4 Conducting the Software Test

The DMC staff also tests new, updated, or modified software against a test database that
replicates the structure of the production database. The software must perform correctly against
the test database prior to release for general use against the production database.

6.3.8.5 Software Test Reports

The DMC staff prepares all software test reports. Because the CASTNET system is a Type III
system, software test reports are normally in the form of informal memoranda or e-mails.

6.4 Software Development Procedures

6.4.1 Software Standards and Procedures

Software standards are established based on current EPA standards for developing software
applications and AMEC IT group standards. In general, software developed for the CASTNET
program must conform to normal Microsoft® Windows"® programming conventions.

6.4.2 Software Tools

Software tools used to develop computer software code for CASTNET are COTS software that
conforms to Microsoft” Windows" standards.

Software Management Plan_R3 AMEC E&I, Inc.



Software Management Plan
Revision No. 3

Date: October 2011

Page 17 of 20

6.4.2.1 Commercial and Reusable Software

Whenever possible, commercial software development products are used to develop software.
Components used in software development, as well as individual code snippets, are reusable to
the largest extent possible.

6.4.2.2 Data Rights and Documentation

Data rights and documentation are maintained by the DMAIRM or his designee. Data rights are
granted to software users and developers on an access requirement basis. Individuals and
subcontractors are only granted access rights on an as-needed basis. Documentation of data
rights resides with DMAIRM or his designee.

6.4.2.3 Certification

All software certification is maintained by the DMAIRM or his designee or by subcontractors
(when preparing software). The only exception to this is software registration and licensing
information. Software registration and licensing information is maintained by the AMEC IT

group.

6.4.2.4 Software Test Tools

Software test tools are not used by CASTNET for software testing, with the exception of sample
data sets. The software testing procedure is outlined in Sections 6.3.7 and 6.3.8.

6.4.2.5 Software Design

Software design for CASTNET is an iterative process that actively involves the users of the
CDMSA software. Software design changes to the database structure or to the MLM code are
done solely by the DMAIRM or his designee, the only members of the DMC staff with rights to
make these modifications.

Software Design Methodology

As indicated in the preceding section, the design methodology is an iterative process that
involves active user feedback on the ergonomics and function of the software. A preliminary
design is developed by the DMAIRM or his designee that indicates the functional performance
requirements of the software, along with specific ergonomic requirements (if applicable). A beta
version of the software is then prepared using the test data set. The beta version is reviewed by
the DMC staff not involved in the software development effort. Once that review is complete and
any changes or modifications are made and accepted, the software is then tested by a subset of
the users to ensure that the performance and ergonomics are satisfactory. Changes made based
on this feedback process are implemented, tested, and then returned to those users for final
approval. Once final approval is provided, the software is placed into use.
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Programming Language

The programming languages used are generally object-oriented, event-driven COTS software
packages such as Microsoft” Visual Basic .

Interface Methodology

The interface design is based on standard Microsoft® Windows® conventions coupled with an
ergonomic review by a subset of users to make sure that the interface is intuitive and easy to use.

Network Methodology

No specific network methodology is required for CASTNET since the network topology for all
applications is handled by AMEC’s IT group. Prior to implementing any new software, the DOM
or his designee confirms that the software operates correctly across AMEC’s network.

6.4.2.6 Software Design and Coding Standards

Software design and coding standards are consistent with standard Microsoft” Windows® coding
standards and design criteria.

6.4.2.7 Firmware
Program code for firmware is not developed for CASTNET by the DMC staff.

6.4.3 Software Configuration Management

AMEC uses a version control system for software configuration management.

6.4.3.1 Configuration Identification

AMEC’s DMC staff has implemented a version control system for all programs developed for
CASTNET. The system is based on a decimal system. Major changes to programs result in a
change to the number to the left of the decimal place (e.g., a major change would be from
version 2.1 to 3.0). Changes that result in added capability or functionality, but do not represent a
major program change, result in numeric changes to the right of the decimal place. For example,
a change in capability to the application could result in a change from 3.0 to 3.1. Changes made
to correct bugs or other minor glitches without a resulting functionality change (other than
correcting the mistake) result in changes to the right of the decimal place, either as a second
decimal (e.g., a change from 3.0.0 to 3.0.1) or at the hundreds decimal place (e.g., version 2.30 to
version 2.31).

Documentation Baselines

Computer program code documentation is an important part of producing a high quality,
replicable product. As a consequence, AMEC develops documentation for computer
programmed systems (such as the CDMSA), as well as extensive comments within the program
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code itself. Documentation within the program code ensures that future researchers and
programmers can understand the code. Extensive documentation of the CDMSA was created
during its initial development. Additional program code continues to be documented as it is
developed. Documentation of the CDMSA also includes the database tables. The database tables
and the data contained in them are also documented within the SQL Server = database itself.
Finally, significant program code changes were made to the MLM during 2000 and 2001.

These program code changes were documented both on hard copy and within the code itself (via
program code comments).

Methods and Approach to Standards Implementation

AMEC utilizes a decimal based version control system as its major configuration management
approach. Methods for corroborating versions of the software and the approach to developing
software standards implementation are controlled by the DMC staff.

6.4.3.2 Configuration Control

Since there is not a concurrent software development process (e.g., multiple programmers
working on the same software), configuration control for programming is exercised by providing
the most current version of the software to the programmer working on the system. The DMC
provides the centralized check-in/check-out point for the most current version. For users, the
DMC provides the most current version of the software for access to the database. Only the
DMAIRM or his designee runs the MLM or modifies the program code, so check-in/check-out is
controlled by the DMAIRM or his designee.

Configuration Control Flow Diagram
Not applicable.
Forms
No forms are currently used in the configuration management system.
Storage and Release of Master Copies
The DMAIRM or his designee stores and releases all master copies of the CDMSA, the
databases, and the MLM.

6.4.3.3 Configuration Reviews

The DMC staff performs all configuration reviews prior to releasing updated versions of
software, programs, or databases to users.
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BASIC LOGGERNET OPERATIONS

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide consistent guidance to
MACTEC Engineering & Consulting. (MACTEC) Clean Air Status and Trends Network
(CASTNET) Data Management Center (DMC) staff for the basic use of Campbell Scientific’s
LoggerNet polling Software.

2.0 SCOPE

These processes are applicable to the operation of LoggerNet, particularly focusing on the
activities necessary to conduct basic tasks using the software including polling, adding sites, and
simple troubleshooting.

3.0 REPOLLING DATA

It will be largely unnecessary to have to repoll data anymore with the Campbell
datalogger/Loggernet polling software combination. Currently, loggernet is programmed to poll
each Campbell site hourly. If outside of this frequency of polling, repolling is still necessary the
following steps can be performed:

¢ (Go to the LoggerNetAdmin toolbar pictured below (Figure 1) and click on Status (third icon
from the left).

e This will bring up the second screen pictured below (Figure 2) titled ‘Status Monitor’. On
this screen, review the information in the ‘Coll State’ column. A status of “normal” indicates
that scheduled polling is occurring as expected. A status of “primary” (not shown on the
screen) indicates a first failure in attempting to poll. A status of “secondary” indicates
numerous failures in polling at the scheduled time.

Figure 1
=I5

File Tools oOptions Help
< = W ™
Short Cut  CRBEasic Split Wiew  RATMCPro RTMCRT

Setup Connect  Status
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e  When assite in the ‘Network Map’ column is highlighted by clicking on the site, the first
three options (Toggle On/Off, Reset Device, Collect Now) on the menu bar will also be
highlighted. Clicking on the ‘Toggle On/Off” option will turn the highlighted site on or off
from its scheduled polling depending on what the original polling state is at the time. For
example, if site CAT175, which is scheduled off (not polling), is highlighted, then clicking
the Toggle On/Off option will set site back on for polling again.

e Right clicking on any of the four boxes just to the right of the site ID also provides further
information by bringing up a menu of other options. Some of these options are
‘communication history’ which lists the polling history for the site (see Figure 3). One can
also ‘collect now’ from this feature.

e There are different views in the Status Monitor that can be accessed by clicking on the gray
‘Views’ button at the bottom right of this screen. The views can be customized for different
users and can include different fields from the datalogger’s data tables.

e The most straight forward way to repoll a site is to click on the Connect icon (second from
the left on the LoggerNet Admin toolbar). The screen below will then come up (Figure 4).
Highlight the site to be repolled and click ‘connect’. Once connected, go to ‘Data Collection’

area of this screen and click ‘Collect Now’. Figures 5 and 6 show an example of the Connect

Screen when a site is connected and the results of repolling data from the site, respectively.
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Figure 5

¥ Connect Screen: HOW132 (CR3000) _ ||:||1|
File Wew Datalogger Tools Help

~Stations—— | [ Data Coll Clocks

Kevin -
P Collect How I Custom... | Server Date/Time

SUM156 7/8/2008 1:12:25 PM
e Program Station Date/Time

PAL190
ASH135_Phone 7842008 1:12:30 P

IRL141 | Castriet_RMY_Y1.3 HOW132_str.CR3

Send... | Receive... | Check Clacks
—Data Display Set Station Clock

[ Pause Clock Update
CR3000™ Graphs: 1. | 2. | 3. |

) 1 5 5 —Elapsed Time
[~ List Alphabetically Numeric: 000:00:27
m Disconnect | [~ Pauze Parts and Flags | : :

Figure 6
X
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40 VIEWING DATA
e Click on the ‘View’ icon on the LoggerNet Admin toolbar. This will bring up the the list of

sites and the type of data available for viewing.
¢ Click on the site and type of data to be viewed (hourly, five-minute, etc.). Figure 7 illustrates

what an hourly data table looks like.
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Figure 7
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5.0 UP CHANNELS THAT ARE DOWN IN ERROR
e (lick on the ‘Connect’ icon on the LoggerNet Admin toolbar. This will bring up the

‘Connect screen’.

e On the ‘Connect Screen’ go to the ‘Data displays’ area and click on ‘Numeric display 1°.
e This will bring up the screen pictured below in Figure 8. The fourth column on this screen
shows the status of the channel by listing the parameter and the word ‘down’. The white

column to the right of this will state either true or false. A false status indicates that the
statement ‘temperature down’ is false. In other words, the temperature channel is not down.
e In order to down a channel go to the white status column and double click so the word true

appears. This will then make the statement ‘temperature down’ a true statement.
e There is also a Down All Channels’ option (the first option in this column) where all

channels can be downed at once by double-clicking ‘false’ to ‘true’.
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Figure 8
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6.0 ENTERING NEW FULL SCALE AND ZERO VALUES FOR MFC

e New full scale and zero values for the mass flow controller can also be entered from the same
numeric display screen as discussed above (Figure 8).

e On the fifth gray column, about halfway down, can be found a’Calibrator Onsite’ entry. Set
this statement to true by double-clicking on the white column to the right of this entry to
make it read true.

e Highlight the white numeric field to the right of the ‘Flow Fullscale’ entry (two spaces above
the ‘calibrator onsite’ entry) and type in the new full scale value.

e Highlight the white numeric field to the right of the ‘Flow Offset’ entry (one space above the
‘calibrator onsite’ entry) and type in the new zero value. Please note that even though the
entry says ‘offset’, it is the zero value that is really implied.

e When finished updating the full scale and zero values, set the calibrator onsite’ entry back to
false. If this is not done, all values will be flagged with a ‘C’ flag indicating ongoing
calibration.
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7.0 REVIEW 5-MINUTE AND HOURLY DATA VALUES

e On the LoggerNet Admin toolbar click on ‘View’.
e Next, click ‘File’ (upper left) and then ‘open’. This will bring up the screen below.
e C(Click on the desired data set to be viewed.

Figure 9
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8.0 SET UP A NEW SITE IN LOGGERNET

e The first step in adding a new site is to launch the SETUP application from the Loggernet
Toolbar (Figure 1).

e Shown in the upper left hand corner of Figure 10, click “Add Root” to open the add device
Menu.

Figure 10
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e To add a site using TCP/IP connectivity click “IPPort” (Figure 11). To add a site using a
telephone modem connection click “ComPort”. Adding the root node opens the Add Device
SubMenu (Figure 12). NOTE: The ComPorts and modems available to the server may
already be present in the network tree. In this case, skip to creating a new “Phone Remote”.

Figure 11
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Figure 12
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e The device selected from the SubMenu will be added below whichever node is selected in

the network tree. The following figures show the correct hierarchy and naming schemes for

TCP/IP (Figure 13) and modem connected sites (Figure 14).

Figure 13
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=%y PakBusPart_157
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Figure 14
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e Selecting the IPPort Root Node will display the configuration options tab show in Figure 15
below. The IP address and port (6785) should be added to the Internet IP Address line.

Figure 15
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No problems found with settings for the selected device

e Selecting the PhoneRemote Node will display the configuration options tab shown in Figure
16. The site phone number including any external dialing codes should be added to the
Phone Number list. Some sites may require a delay to allow for remote switching networks.
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Figure 16
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No problems found with settings for the selected device

e The PakBus Node does not require configuration changes for standard sites.
e Selecting the Site Datalogger Node displays the following configuration tabs (Figure 17).
The Security Code for the site (59041) should be entered in the hardware tab.

Figure 17
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e The data collection schedules and retry intervals are configured differently for TCP/IP and
modem connected sites and are shown in the Figures 18 and 19, respectively.
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Figure 19
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The data tables collected will vary depending on the equipment operating at each site. An

example of the selected tables is shown in the Figure 20. The Public and Status tables should

always be disable
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Figure 20
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The automated clock adjustment should be configured as shown in Figure 21 on the Clock

tab.

Figure 21
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DAILY DATA REVIEW

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide consistent guidance to
AMEC E&l, Inc. (AMEC) Clean Air Status and Trends Network (CASTNET) Data
Management Center (DMC) personnel for daily review of polled continuous data.

2.0 SCOPE

The processes described in this SOP are applicable to the daily review of polled continuous data
for purposes of determining possible problems with data collection and/or equipment at remote
CASTNET sites.

3.0 SUMMARY

Performing daily review of the continuous polled data involves generating daily data reports
from the CASTNET Data Management System Application (CDMSA) for all CASTNET sites
for the date previous to the current date. Daily reports are generated for each site and then
reviewed. Questionable or erroneous data and the time period are marked/noted on the relevant
printout. After further review, suspect or erroneous data and the time period are entered into the
CDMSA Observations Table for that site and date. Those observations/problems needing
immediate attention are ticketed with a problem ticket and assigned to designated field
operations personnel. Daily review also involves review of all problem tickets returned to data
personnel for closure. The data analyst closes the ticket if data from the site indicate that the
problem has been corrected. The data analyst may reassign the ticket to field operations
personnel if the problem has not been resolved or may delay action pending further investigation.

4.0 MATERIALS

Laptop or personal computer
LoggerNet Software
CDMSA access

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
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including standing up, briefly walking around the room, and stretching to counteract the

repetitive motion activities and extended periods of sitting.

6.0 PROCEDURE
Daily data reports are generated and printed from the CDMSA. Select Met Data, Daily Review,
and Daily Review Grid. Select Level 1 Table, all sites. Generate reports for the day previous to
the current date by clicking the Do Report button on the upper right of the daily review grid.
Figure 1 shows the daily review grid for site PSU106, PA, and Figure 2 shows a daily report
generated for PSU106.

Figure 1. Daily Review Grid
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Figure 2. Daily Review Report
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communication and missing data in the Field Observations Table in the CDMSA by selecting

Field, Problem Tracking System, Observations, and Enter Observations. This will give you the

table depicted in Figure 3.

Figure 3. Field Observations Entry Table

Field Observations
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DS Flows was flakey, She turned MFC (Apex) off then on and it was OK. dmengquist
Low responses For 2 hours out of 5 haurs of rain, ssisil

Site 10 |Parameter |Farameter Group  |Description |pste nserted |~
P |PSUI0G

PARI07 Communications 3-Equipment Mo poll after 0700, Will nok connect. 09/29/10 10:30

PED108

092810 10:47
09/28/10 10:48 |
09/28/10 11:10
092910 10:30

Daily Data Review R4

AMEC E&, Inc.



Daily Data Review
Revision No. 4
October 2011
Page 5 of 10

After all observations have been entered, click on the Update button at the upper right corner of
the observation table entry screen to save all entries.

To open or submit a problem ticket, show observations by selecting Field, Problem Tracking
System, Problem Ticketing. This screen will display all observations entered for a selected day
(Figure 4). No sites displayed in Figure 4 currently have problem tickets pending. To create or
edit a problem ticket, double-click the gray square to the extreme left of the observation to be
ticketed to bring up the Create/Edit Tickets screen (Figure 5). Take care not to open multiple
tickets for the same site and observation.

Figure 4. Problem Ticketing — Show Observations
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| M alciss eperzoio ozane 1-Metearalogical Flagged B after 1300, Cal on site. ssisil 09{29{10 10:30
Record: h‘_‘ ,—1 of 14 Llﬂl

In Figure 5, the WST109, NH site is assigned a problem ticket of low priority, which is the
default priority. The site operator needs extra tubing for the ozone analyzer. The WST109 site
number is combined with next sequential problem ticket number to form the unique problem
ticket identification number (109-42) that can be tracked in the CDMSA. The ticket depicted in
Figure 5 will be assigned to a technician from the field operations group who will address the
problem. The data analyst assigning the ticket will verify that all pertinent fields have been
completed and will then e-mail the new problem ticket to the field operations staff member
assigned to handle the ticket. The Create/Edit Problem ticket screen also displays open tickets in
the section at the bottom of the screen.
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Figure 5. Create/Edit Problem Ticket Screen
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6.1 Daily Data Review Items by Parameter

6.1.1 Temperature

Temperature is collected by probes installed at 9 meters (m) and 2 m. Temperature data typically
vary diurnally and are related to solar radiation intensity, and season of the year. Errors in
instrument operation can result in an erratic pattern, such as changes of + 4 or more degrees
Celsius (°C) between consecutive hours; values out of range (-50 °C and + 50 °C); or indications
of a blower malfunction, which should be identified with a “W” flag.

6.1.2 Delta temperature

Delta temperature is recorded as a difference in the temperatures collected by the 9m and 2m
temperature probes. Diurnal patterns of warming and cooling should be displayed as positive
values at night and negative or relatively smaller positive values at midday. The diurnal pattern is
usually related to cloud cover, solar radiation intensity, hours of precipitation, and wind speed.
Possible errors could result in an opposite pattern or values exceeding a reasonable range

(£ 5 °C). The usual range of delta temperature is between +3 °C and -3 °C. Values approaching
-3 °C during the midday hours might indicate a lower blower malfunction. Again, a “W” flag
should be used to indicate blower malfunction. During hours with precipitation, delta
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temperature values should decrease and stay close to 0 °C. High albedo conditions, such as the
presence of ground level snow, can also result in an unusual delta temperature pattern — usually
as positive values all 24 hours.

6.1.3 Relative Humidity

Relative humidity readings show a diurnal pattern influenced by solar radiation, precipitation,
and seasonal changes. Readings are usually higher at night and lower at midday. Look for a
uniform increase and decrease in hourly values with higher values during precipitation. Extended
time periods where values are at full scale and not corresponding to solar radiation or
precipitation could indicate sensor oversaturation or other problem. Check for the opposite
pattern during time periods with low values when precipitation and wetness are recorded, and
solar radiation values are low. Check for values outside of the range of 0 to 100 percent.

6.1.4 Solar Radiation

Solar radiation values should be zero, or close to zero, at night and positive during the day.
Values outside of +13 watts per square meter (W/m?) at night should be reported as invalid. In
general, values up to 1,100 W/m? are considered reasonable. Values above 1,100 W/m? could be
recorded at sites located at low latitudes. High values approaching full scale (1,394 W/m?)
usually indicate a problem. Solar radiation sensors are often damaged by lightning or can go out
of level.

6.1.5 Ozone

Ozone data reflect a diurnal pattern and seasonal changes. Check that the daily auto zero, span,
and precision results are within acceptance criteria and that hours 00:00 and 23:00 are flagged
with “<” to indicate that an auto zero, span, and precision check was conducted during those
hours. Check for a sudden increase or decrease of + 25 parts per billion (ppb) between two
consecutive hours, spikes, gradual decrease in values, and steady low levels not related to
precipitation or high relative humidity. Check for an erratic pattern with intermittent spikes or
very high values. Values + 75 ppb should be evaluated by the QA Manager.

6.1.6 Precipitation

Precipitation should be accompanied by high relative humidity values, low solar radiation values,
and a wetness response greater than 0.50 volts direct current (VDC). Precipitation values that
show no relationship to these three parameters might indicate malfunction of the tipping bucket.
Snow collection and recording of melted snow might be delayed, as snow must be melted by the
tipping bucket heater. Winter precipitation recorded during midday with low relative humidity
values might indicate a malfunction of the heater. Values of 2 inches or greater should be
verified for reasonableness.

6.1.7 Vector Wind Direction and Sigma Theta

Check for extended periods with values indicating no movement of the sensor. Usually sigma
theta will also be affected and recorded as a very low value or zero. The wind direction sensor
could be damaged or restricted in movement by freezing precipitation.
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6.1.8 Vector Wind Speed and Scalar Wind Speed

Check for hours when scalar wind speed is lower than vector wind speed by 0.2 meters per
second (m/s) or more. Check for extensive time periods when wind speed is recorded as the same
value, usually low speeds near zero. The wind speed sensor could be damaged or restricted in
movement by freezing precipitation. Crosscheck all four wind parameters for reasonable
responses; higher wind speeds should result in fewer changes in wind direction and lower sigma
theta values. Low wind speeds will generate the opposite pattern. Some exceptions to this might
occur at sites that experience very calm conditions at night.

6.1.9 Flow

Check for any variations of + 5 percent of flow rates of 1.50 liters per minute (Ipm) and 3.0 Ipm.
Check for steady fluctuations. These patterns might indicate a restriction in the flow system. The
system should be checked for leaks and to ensure that the Balston filter and all tubing are free of
restrictions. During winter conditions, ice might be present inside flow tubing. Additionally, flow
data are inaccurate if updated full-scale and zero offset values are not properly entered after an
on-site calibration. Improper values will be manifested as a sudden change in flow rate after a
calibration event.

6.1.10 Wetness

Wetness readings should be recorded with a value of 1.0 during precipitation or at night during
periods of high relative humidity. As wetness sensor sensitivity is of rather poor quality, there
will be instances of the wetness sensor’s deteriorating response (e.g., going to zero) during
prolonged hours of precipitation. High wind speeds will also affect wetness sensor response as
the surface of the sensor dries more quickly. Check for extended periods when the sensor reads
full scale during conditions not related to precipitation or reads zero when precipitation and high
relative humidity are present. Wetness sensor response at the beginning of the winter season is
usually recorded at midday when solar radiation serves as a natural heater to melt away the frost.
After the wetness sensor is covered by snow, it will maintain a reading of zero or full scale until
the snow melts away.

6.1.11 Shelter Temperature

Check for values out of the acceptance range of < 18 °C and > 32 °C. Notify field operations
personnel when the shelter temperature values are approaching the low or high range.

6.1.12 General

Every Tuesday, site operators perform weekly site condition and instrument checks. Data
generated the next day may include a “<” or “B” flag for one hour or more for all or some
channels after being returned to operational. Data recorded as null with B status flags require
that the data analyst calls the site’s data logger and corrects the status since the B flag may
indicate that a channel was left down in error by the site operator after the weekly checks

were completed.
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6.1.13 Power failure:

A power failure is not flagged “F” across the channels. It is detected by a combination of ozone
values flagged B, temperature and delta temperature flagged W, and flow recorded with zero
offset value or any low value and null status. This combination might have some variations as a
result of data logger errors.

7.0 REFERENCES

AMEC E&l, Inc. (AMEC). 2011. Clean Air Status and Trends Network (CASTNET) Quality
Assurance Project Plan, Revision 8.0. Prepared for U.S. Environmental Protection
Agency (EPA), Washington, DC. Contract No. EP-W-09-028. Gainesville, FL.
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8.0 ATTACHMENTS

Attachment A: Example of E-mail Documentation

From: Rogers, Christopher

Sent: Wednesday, November 04, 2009 2:45 PM

To: Rogers, Christopher; 'Cohen.Michael@epamail.epa.gov'; 'Lear.Gary@epamail.epa.gov'; 'Lee.Brian@epa.gov';
'Melissa Rury'

Cc: Stewart, Marcus; Howell, Kemp

Subject: October 2009 and Q2 2009 data submittals

Michael,

Today, I loaded the October 2009 and Q2 2009 data submittals into your CASTNETUPDATE and
CASTNETSCRATCH schemas. I entered corresponding records into the TABLE UPDATE tables.

Notes:
1) This submittal includes sites from groups E1 (East 1) and SE5 (Southeast 5).

Thanks,
Chris

Here is a summary of what has been loaded:
Appends:

CALIBRATION SUMMARY - 60 records
(Q2 2009)

DRYCHEM - 334 records
(Group E1, SE5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun 2009.)

FILTER PACK - 334 records
(Group E1, SES5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun 2009.)

GAS CALIBRATION - 5286 records
(Sep 2009)

LABDATA - 13772 records
(Q22009)

LABDATA QC - 5921 records
(Q2 2009)

SAMPLE REFERENCE - 3373 records
(Q2 2009)

Updates:

METDATA - 53568 records
(Group E1, SE5 data submittal for Feb 2008 - Jul 2009, NPS data submittal for Jun 2009.)

SITE_OPERATOR - 106 records
(current as 11/1/09)
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- :-Ej 1.0 'Pmpow

BN Rm’view t)EOzom Datavsing 1CA<§TNLJ" o
T ; Reviglon No, 1
_ September 2014 -
Pagetof18 . .

TETLE RLVHEW oF OZQNE DA i A U%IN G 1CASTNET

Fffeotwo o R
Date: /5’/3'0//11 -

’Prapargdby . ’Cimstophm M. Rog@rs ;lf S & MZ&W
: ata Mana&emem Anal’ym ‘lnterpretahon emd Reportmg Mmager o

Reviewed by Marous 0. Stewart .
- _;'_;.»_;Pro‘;em:QA Manager

. ig__;.PrOJec:tI\/lmmgef :

?‘TABLE OF ﬂ@N i" kN I‘S

2.0 Beope’ T NEE SRR
3.0 v'f»;mnary L T
4.0 Materfals -
50 Safety
6.0 - Procedures -
7.0 - ,Raf@;@ne@s

8.0 - Attdchinents . -

1 I AmmalRﬁme co
| Reviewed by: - - | Title: - :'_ i Datel | Signature:

Revlew of Czone Bata Ul \CASFNEL JET : : AMEC Enviranmient & Infrasivucture, g,



Review of Ozone Data using iCASTNET
Revision No. 1

September 2014

Page 2 of 18

REVIEW OF OZONE DATA USING iCASTNET

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide consistent guidance to
AMEC Environment & Infrastructure (AMEC) Clean Air Status and Trends Network
(CASTNET) Data Management Center (DMC) personnel in the use of the iICASTNET system
and related information for review of ozone data.

20 SCOPE

The processes described in this SOP are applicable to the use of the iICASTNET system and
other information for review of continuous data for purposes of determining possible problems
with ozone data collection and/or equipment at remote CASTNET sites.

3.0 SUMMARY

The iCASTNET system is a web-based information portal that disseminates and displays ozone
data. Data analysts receive daily email notifications regarding questionable or erroneous data
from the previous day. The email notification contains a detailed report of the data in question. A
link is provided in body of the notification to the Ozone Review Dashboard. The dashboard
enables team members to review factors related to ozone in real time. Analysts generate custom
reports using the reporting tool contained in the iICASTNET system.

4.0 MATERIALS

Laptop or personal computer

Microsoft Internet Explorer Version 7 or higher
Microsoft Silverlight 4

1ICASTNET access

5.0 SAFETY

The same level of care and caution should be exercised while using the laptop/computer as
would be taken when using any electrically powered device. Keep all cords out of walkways. If
needed, use appropriately rated extension cords and surge protectors, and do not overload the
electrical circuit. Keep liquids and food away from the computer and keyboard.

Using a computer is a sedentary activity that consists of repetitive motions. Repetitive motion
injuries can be avoided by placing the screen, mouse, and keyboard at locations that are
comfortable to use and do not cause strain from overreaching. Maintain good posture while using
the computer. Take breaks regularly to allow muscles to relax and to promote blood flow,
including standing up, briefly walking around the room, and stretching to counteract the
repetitive motion activities and extended periods of sitting.

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.
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6.0 PROCEDURES

6.1 Logging In
To access the program, open iCASTNET from your browser http://gnv-web01/icastnet. The
iICASTNET Main Menu will be at the top of the page.

Figure 1. iCASTNET Main Menu

)| @ hitp://gnv-web01/icastnet/boards/ozone.aspx P-c (2 Ozone

‘ | Home | Ozone | Trace GasReview | Nitro Train | Small Footprint | Additional Reports | Schedule History | Programs | Portal | ‘

The screen lists nine tabs that can be clicked to perform various tasks:
e Home
e Ozone
e Trace Gas Review
e Nitro Train
e Small Footprint
e Additional Reports
e Schedule History
e Programs
e Portal

The screen will be updated based on the tab clicked.

6.2 ICASTNET Ozone Review
Open iICASTNET and click the Ozone tab on the iICASTNET Main Menu to display detailed
ozone information. Ozone tab has three options:

e Ozone Review

e Technical Ozone Review

e Ozone Completeness

The system enables data analysts to query ozone information by site and date.

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.
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Figure 2. Ozone Review
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The Ozone Review figure shows example times series of percent differences of span, precision
and zero levels. Figure 2 also shows time series of bench temperatures for the site and transfer O,
analyzers. The figure shows shelter temperature and actual O; concentrations. Acceptance limits
for span are + 7% of 225 ppb expected. Acceptance limit for precision are + 7% of 60 ppb
expected. Zero acceptance limits are + 5 ppb. The acceptance range for bench temperature is
24°C to 40°C; and the acceptance range for shelter temperature is 20°C to 30°C.
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Figure 3. Technical Ozone Review
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Figure 3 provides time series data on instrument flow rate and temperature for both the primary
and transfer analyzers. It also shows lamp level and intensity for both analyzers.

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.



Figure 4. Ozone Completeness
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Ozone Completeness by Site
01/01/2014 - 08/27/2014

B s ™ B

Site ID Year 8 hr Max % Complete
ABT147 2014 |67 80
ALC188 2014 |65 61
ALH157 2014 |68 65
ANAT1S 2014 67 74
ARE128 2014 63 68
ASH135 2014 51 77
BEL116 2014 69 63
|BFT142 2014 62 63
BVL130 2014 65 65
BWR139 2014 63 65
CAD150 2014 59 65
CDR119 2014 58 67
CDZ171 2014 88 71
CHE185 2014 63 64
CKT136 2014 64 64
CND125 2014 62 69
CNT169 2014 |65 65
COW137 2014 63 65
CTH110 2014 59 66
CVL151 2014 62 64
DCP114 2014 69 68
ESP127 2014 62 71
GAS153 2014 66 73
GTH161 2014 63 83
HOW191 2014 50 g0
HOX148 2014 66 79
HWF187 2014 59 64
IRL141 2014 64 71
KEF112 2014 64 69
LRL117 2014 62 68
MCK131 2014 64 71
MCK231 2014 62 73
MEC099 2014 72 50
MKG113 2014 60 64
OXF122 2014 69 65
PAL1S0 2014 66 iZ]
PAR107 2014 59 69
PED108 2014 63 64
PND165 2014 62 60
PNF126 2014 62 65
PRK134 2014 62 73
P5SU106 2014 |64 69
QAK172 2014 |65 66
2014 73 82

EN

Year-to-date (YTD) ozone completeness by site is provided in Figure 4, which also shows the
YTD fourth highest daily maximum 8-hour average O; concentration.

6.2.1 Accessing Site Information
There are three ways to update the selected monitoring site location:

You can select a site from the dropdown list on the left side of the screen

You can select the next site in the dropdown list using the Q on the right side of the

screen

You can select the previous site in the dropdown list using the O on the left side of

the scre

cn

The screen will be updated with all the available information regarding the selected site.

Review of Ozone Data Using iCASTNET_R1
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6.2.2 Selecting a Date Range
Click = next to the start date and end date to display a calendar. Select a date to update

the screen.

6.2.3 Using the Graphs
By hovering the mouse over a point on a graph a tooltip will show the date, value, expected

value, and flag if there is a flag.

To drill down a graph, drag the mouse on the inside, which will cause the graph to zoom in for a
clearer view of the data. To reset the graph back to the original view, click [ on the x axis.

6.2.4 Ozone Graph
Values are color coded based on flagged values.

Figure 5. Time Series of Ozone Concentrations (ppb)
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6.3 ICASTNET Additional Reports
Open iICASTNET (http://gnv-web01/iCASTNET). Click the Additional Reports tab on the

1ICASTNET Main Menu to display database driven reports.

Figure 6. Additional Reports
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s s
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35 24 30
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Vr,_'h ;r,_'k
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e
=“. Shelter Temperature Report
= = ) e
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® 2012 AMEC amec”
v

AMEC Environment & Infrastructure, Inc.

Review of Ozone Data Using iCASTNET_R1



Review of Ozone Data using iCASTNET
Revision No. 1

September 2014

Page 9 of 18

6.3.1 Selecting sites for reports
Click “to select a monitoring site(s) from the dropdown list. Reports can be generated using all
sites or specific sites.

6.3.2 Selecting date information
There are two ways to update the dates used in the reports:
¢ You can select a day or multiple days using the calendar on the middle left side of the
screen.
e You can select a date range using the start date and end date on the middle right side of
the screen.

Unless specified, the default date range used for the ozone report is from the previous day until
the current date and time.

6.3.3 Viewing the Report
Click = to view the report in Microsoft Excel.
- Ozone Report

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.
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Figure 7. Ozone Report
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Page Layout Formulas Data Review

Team L)

View

IS“’ Insert ~ ¥
% Delete -

tsj Format =
ow

E Conditional Formatting ~
5% Format as Table ~
[ cell Stytes ~

=47
Ev

Sort & Find &

~ Filter~ Select~

[ % = o 9
BT

Review of Ozone Data Using iCASTNET_R1

- A . B . c . D . = . F . G . H E
1 Ozone Report 10/12/11
o | Criteria/Flag Alarms

SITE ID START DATE [ENDDATE  |TYPE EXPECTED  |VALUE VALUE F DIFF
3 VALUE
4 KNZ1Bd 10/12/11 01:55 [10/12/11 02:03 [level 1 4179 0.1 -100.0
5' KNZ184 10/12/11 02:08 [10/12/11 02:15 [level 4 92.7 -0.1 -100.2
a {
7 Stuck Type
g SITEID TYPE TOTAL END DATE
; ANATTE level 1 18 10/12/11 06:13 i |
10 |
11 | Expected Value Out of Range
4o SITEID TYPE LEVEL TOTAL
1'3 COWA137 Alarm zero 10
14 |
15 'Missing Sites

SITE ID FLG LAST END
16 | DATE
47 STK138 M 10/11
15 ANAT1S M 1012

AMEC Environment & Infrastructure, Inc.



Review of Ozone Data using iCASTNET
Revision No. 1

September 2014

Page 11 of 18

6.3.4 Other Reports
Figure 8. Bench Temperature Report

- me | Insert Page Layout  Formulas Data Review View = e
o [ e | K B 3 B D47 @
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2
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5 SUM156 13_benchtemp Failure 21 =
5 SUM156 ozone_benchtemp Failure 52
i
g Criteria
¥ SITE ID DATE TIME PARAMETER FLG TEMPERATURE |
10 SUM156 8/27/14 00:00 13_benchtemp Failure 41.73
o SUM156 8/27/14 00:15 13_benchtemp [Failure 41.52
- SUM156 8/27/14 00:30 13_benchtemp Failure 41.33
13 SUM156 8/27/14 00:45 13_benchtemp Failure 41.14
- SUM156 8/27/14 01:00 13_benchtemp [Failure 40.94
o SUM156 8/27/14 01:15 13_benchtemp Failure 4077
= SUM156 8/27/14 01:30 13_benchtemp Failure 40.59
= SUM156 8/27/14 01:45 13_benchtemp Fai\ure 40.75
18 SUM156 8/27/14 02:00 13_benchtemp Ifal\ure 422
= SUM156 8/27/14 02:15 13_benchtemp Failure 429
o SUM156 8/27/14 02:30 13_benchtemp Failure 4216
21 SUM156 8/27/14 02:45 13_benchtemp Failure 41.48
= SUM156 8/27/14 03:00 13_benchtemp [Failure 40.92
= SUM156 8/27/14 10:15 13_benchtemp Failure 40.55
o SUM156 8/2714 10:30 13_benchtemp Failure 41.04
= SUM156 8/27/14 10:45 13_benchtemp Fai\ure 41.51
2 SUM156 8/27/14 11:00 13_benchtemp Failure 41.97
= SUM156 82714 1115 13_benchtemp Failure 42.36
W 4 b+ M| BenchTempReport %1 0| il = ‘ |
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6.4
Each morning an email notification is sent to data analysts with a summary of questionable or

erroneous data from the previous day until the current date and time. Click on the site hyperlink
to open the Ozone Review Dashboard to the selected site.

ICASTNET Automated Ozone Report

S

0 |

Review of Ozone Data Using iCASTNET_R1
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Figure 10. Automated Ozone Report
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6.5 O, Data Validation
The following steps will assist in the review, evaluation, and validation of ambient O,
measurements.
1. Gather documentation, including the information discussed in Subsections 6.1 through 6.4.,
e QC failure report
e Bench temperature failure report
e Shelter temperature
e Problem tickets
e Observation report.

2. Open iICASTNET for all sections related to data validation.

3. Open selected site and selected time period in iICASTNET under Ozone Tab.

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.
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4. IniCASTNET sort shelter temperature column and record the monthly minimum and
maximum values (shelter temperature is used only when analyzer bench temperatures were
not collected).

The criterion for range is 20-30°C. The additional criterion of £2°C previously allowed for
this range if no longer accepted.

Sort Ozone column and look for outliers at the minimum and maximum ends of the range
of values.

Use Sort feature to check highlighted areas or values needing review.

Sort feature will highlight:

e Hourly concentrations increased or decreased more than 20 ppb from one hour to the
next.

e Flat line concentrations (the same value over 3 hours).

e Lack of data status flag when the numerical field is null.

5. Invalidate all hourly ozone concentrations with analyzer bench temperature outside range of
24 to 40°C.

6. Invalidate all auto ZPS values if they had run when site ozone transfer, analyzer or bench
temperature were outside of range.

7. Review all QC failures, e.g., zero <=+ 5 ppb, span or single point QC check <+ 7% between
expected and response, listed on failure report and problem tickets associated with those
QC failures.

Problem tickets provide recommendations based on technical information affecting QC.
Some tickets will recommend disregarding QC checks and some will describe how data
validity is related to a QC failure. Make appropriate decision.

8. Use iCASTNET to check stability of responses for zero, precision or span by clicking on a

particular point representing a phase (Figure 11). 1-minute data are used to generate the
graph. Last 6 minutes are averaged for a reading.

Review of Ozone Data Using iCASTNET_R1 AMEC Environment & Infrastructure, Inc.
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Figure 11. O, and Related Data Displays
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9. All data invalidated due to a QC failure have to be bracketed by passing QC checks.
Review the graph for additional needed checks and review the results. Some additional
checks will run automatically after a failing QC check. They are initialized within
iCASTNET. Some additional QC checks will need to be initialized manually. If the data
passed the manual check but failed the automated checks, then the measured data will have to
be invalidated accordingly from when the automated checks failed up to when the manual
check was performed.

The checks are presented as two green dots almost next to each other in the span, precision,
and zero plots in Figure 12. Closeness depends on a time between two ZPS runs. ZPS
initiated by program starts immediately at the end of failing one. Manual will take
additional time.
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Figure 12. Displays of Span, Precision and Temperature Data
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10. Review all problem tickets and take appropriate corrective actions or invalidate the data if
problems with analyzer operation affected measurement of ambient data.

11. For extended periods of QC failure, QC issues produced by bench temperature failures or
data completeness affected by measurement problems, the time limit for not passing QC
is 14 days. After 14 days, data have to be invalidated up to the previous time when QC
was acceptable.

12. Review the graph of hourly data and search for suspect rapid increases followed by
immediate declines, which create “spike” like appearances. Use display of 1-minute data
(Figure 13) to verify spikes. Review other suspicious looking time periods, e.g., tooth and
saw patterns, which might indicate presence of moisture in the system. Again, 1-minute data
provide better resolution in problem identification.
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Figure 13. One-Minute O, Measurements for 8/7/14
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Figure 14. Five-Minute O, Measurements for 8/7/14
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13. In Microsoft Access Database apply “I” flags to all QC checks marked for elimination.

14. Apply “I” flags to all hourly O, concentrations selected for elimination. Data are invalidated
for verified QC failures, analyzer malfunctions, analyzer bench temperatures outside of
criteria of 24 to 40°C, outliers, negative or spike like positive concentrations, data affected by
human error, or analyzer issues, e.g., analyzer left in noise check mode.

15. Document on appropriate forms all manual modifications to data.

16. After Project QA Manager reviews the data, additional corrections might be necessary based
on the QA findings.

7.0 REFERENCES

AMEC E&I, Inc. (AMEC). 2012. Clean Air Status and Trends Network (CASTNET) Quality
Assurance Project Plan, Revision 8.0. Prepared for U.S. Environmental Protection
Agency (EPA), Washington, DC. Contract No. EP-W-09-028. Gainesville, FL.

8.0 ATTACHMENTS

This SOP does not contain attachments.
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