A tutorial on using the ASCEM data management interface

Introduction

This tutorial is to introduce the data management/database user to the basic concepts and features of
the ASCEM data management interface, as well as to describe the display of selected data through user
interfaces. The open source software PostgreSQL is used as the database system for the ingested data
and for generating the views. The display of wells/stations layout on a geographic map is being
developed using “Google maps.” The display is designed to show wells/stations by type, using the
legend with different icon shapes and colors. Clicking on a well/station of interest will display the
summary information, such as the well coordinates, types, etc. At the same time, we used Javascript to
retrieve from the database (automatically generating SQL queries), and to display a list of analytes or
other types of measurements (for example, time series concentrations in wells, or depth measurements,
such as moisture content). Clicking on an analyte name brings a temporal display, using the open source
plot tool--called FLOT, which is also used for the depth measurements. Finally, a “data” tab shows the
displayed data in a tabular form, and a “save” button saves the results (tabulated data) to a file that can
be used by scientists for numerical simulations or site managers for decision making.

This tutorial was developed using, as an example, the site characterization and monitoring database
from F-Area of the DOE Savannah River Site. (The current data management system and the interface
were also used to display the information from several wells at the DOE Hanford BC Cribs site.) The
database contains the data for various types of wells, including analyte concentrations, groundwater
levels, depositional and lithological data. If you follow all the steps in this tutorial, you'll learn how to
use the full power of this system, how to browse the data, and how to extract desired data and save
that into a CSV file. This tutorial is intended to be used by performing actions on-line. It takes you
through a step-by-step sequence, where each step shows what to expect in a form of a screen shot.



Step 1: Point your browser to: http://babe.lbl.gov/ascem/maps/SRDataBrowser.php

Please use Firefox or Chrome as your browser (IE seems to have problems with displaying plots).

The initial screen (Screen 1):

[Contour] [Center] | Map | Sateliite |
o

=

o

7 | 200 m
(e Lo {
HE Nooon Map data ©2011 Google - Terms of Use

Screen 1
Notes for Screen 1:
1) The black outline is the F-Area footprint.

2) The_Shape of marker for each station (i.e., borehole or meteorological station) reflects the station
type. Specifically:

e (ircleis a “completed well,” from which water samples were collected and analyte
concentrations were measured over time,

e Square is for “one time” measurements, such as Cone Penetrometer Data (CPT)

e Rhombus is for “instruments,” used to collect soil or surface-water samples.
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http://babe.lbl.gov/ascem/maps/SRDataBrowser.php�

3) The Color indicates different uses — the assigned colors are as follows:

Blue — monitoring well, brown — piezometer, orange — injection well, purple — soil (for one-time) or
production (for completed wells), red — CPT or soil boring. The gray star shaped icons are for multiple
wells/stations that have the same coordinates (in most cases, these are wells/stations that are very
close to each other and are given the same coordinates).

Step 2: Zooming into desired regions.

You can grab a desired area and move to the center of the screen. Position mouse on desired area
(shows an hand), click on the mouse and drag. For example, do that for the area of the large pond
(shown in blue), and then click twice on the + on the zoom bar on the top left. You should get the

following screen (Screen 2). The scale at the bottom-left should show “ 100 m/200 ft".
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Notes for Screen 2:

1) The mustard-colored line is the surface layout of a 2D modeling cross-section, which was selected for
Phase Il HPC and UQ simulations.

2) The blue and red lines indicate the transects of geophysical measurements. CPT wells (locations
where the CPT pushes were completed and CPT logs available) are located along the blue line.



Step 3: Filtering

Click on the “Filters” tab. It will give you filtering choice. For this tutorial, we proceed with a simple
filter selection. Following “For stations of type:” click on small arrow in the box that has “All,” and select
“one time.” This will select only wells that have “one time” measurements such as CPT data. Now, click
on “Submit Query.” The list of selected wells will show up as shown in Screen 3 below.

| For stations of type: one time ~ and use: All -
Select:
<= SelectAnalyte v <=
from to (vear)
in wells:
filter data by: MNone -

Submit Query

FHB 04D
FCPT-52
FCPT-46
FCPT-44
FCPT-43
FCPT51B
FCPT51C
FCPT-51
[FCPT-45
FCPT110
FCPT27
FCPT109
FCPT33
FCPT108
[FCPT-42
FCPT113
[FCPT111
[FCPT112
FCPT107
FCPT71
FCPT26
FCPT106
FCPT99
FCPT64
FCPT70
FCPT38
FCPT104
FCPT98
FCPT105
FCPT102
FCPT39
FCPT8S
FCPT69
FCPT90
FCPT97

e ]

Screen 3

Step 4: Viewing information for selected wells

Click on the “Map” tab. Only the wells of type “one-time” will be shown, as can be seen in Screen 4
below. You can click on any well to get additional information. For the purpose of this tutorial, click on
the well that is closest to where the blue and red lines intersect. Some information about the well
shows up in the rectangular box, as well as a list of measure categories under the “Depth” tab on the
right top (note that Depth is highlighted in a darker color). In this case, the selected well is a CPT well
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that has only the information about the soil characteristics vs. depth, which were obtained during

drilling. The numbers in square brackets are for the number of measurements.
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Note for Screen 4: you can “hover” the mouse over any of the measure categories in the list to see its

full name. For example, hovering over SLEEVE will show “Sleeve stress.”

Step 5: Viewing information about the changes of soil characteristics vs. depth

Click on the one of the measures under Depth. As an example for this tutorial, click on the first one —

FRICTION. The friction information will show up as a graph as shown in Screen 5 below.
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Now, to see several of the measure categories together, hold the “Ctrl” key and click on the other
desired measure category. For example, click on TIPC. Screen 6 below will show up, where both graphs
are shown together.



FCPT16
FCPT146, FRICTION
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Screen 6

Note that two scales are shown at the bottom of Screen 6: the first—for FRICTION, and the second-for
TIPC. The order of the scales shown below the graph is the same as that shown in the legend at the top
right of the graph. You can temporarily remove one of the graphs, by clicking on the label of the graph
in the legend at the top right. Clicking on it again, restores the graph. You can click on as many measure
categories as you wish by again holding the “Ctrl” key and clicking on the desired measure category.
Finally, clicking on one of the measure categories (without holding the “Ctrl” key), will replace all graphs
with the one selected.



Step 6: Viewing and saving the selected data

Click on the “Data” tab. The four columns in Screen 7 below will show up. Clicking on the green “Save”
button will open a sub-window that allows you to save the data in the CSV format or to view it with
Excel. Note that the 4 columns contain station_id, elevation, and the two measures selected.

[ | i | ot | Filiar)

Opening plot.csv

station_id  elev. (ft) friction tipc
FCPT16 233 47 556 12 8

You have chosen to open

FCPT16 233398 541 138 i plot.csv
FCPT16 233 318 499 155 which is & Microsoft Office Excel Comma Separated Values File (35.3
FCPT16 233 243 488 16.8 from: http://caliban.lbl.gov
FCPTI16 233 166 502 1773 What should Firefox do with this file?
FCPTI6  233.088 5.1¢9 17.5 Microsoft Office Excel (default) -
FCPT16 233.013 527 176 et
FCPT16 232936 52 18
FCPTI6 232 861 491 19.1 [7] Do this automatically for files like this from now on.
FCPT16 232785 424 23
FCPT16 232708 442 215 [ = J [ —
FCPT16 232 457 493 376
FCPT16 23238 5.05 394 %
FCPT16 232304 543 386
FCPT16 232229 5.66 38.8
FCPT16 232152 56 396
FCPT16 232076 513 406
FCPT16 232 4.77 41.8
FCPT16 231922 4.67 451
FCPT16 231.847 4.64 48.6
FCPT16 23177 4.83 498
FCPT16 231.694 493 516
FCPT16 231618 498 523
FCPTI16 231541 521 528
FCPT16 231.465 543 53.8
FCPT16 231391 561 541
FCPT16 231315 571 55.7
FCPT16 231241 55T 592
FCPT16 231.166 53 63
FCPT16 231.089 512 654
FCPT16 231.013 515 65.7
FCPT16 230.939 526 65.4
ECPT16 230.863 52 67.1
FCPT16 230.789 494 71.2
FCPT16 230.713 476 74.9
FCPT16 230.636 4.74 T3
FCPT16 230.562 49 77.8
FCPT16 230.487 5.03 784
FCPT16 230412 515 77.2
Screen 7
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Now, clicking on the “open with” excel in the “save” window, will display the excel file as shown in
Screen 8 below. However, clicking on the “save file” option, will save the file in a directory of your

choice.
a1 - S | station_id
A B | c | D | E | =

1 |station ic_lelev. (ft) friction tipc

2 |FcPT16 233.47 5.56 12.8

3 FCPT16 233.398 5.41 13.8

4 FCPT16 233.318 4.99 15.5

5 |FCPT16 233.243 4.88 16.8

6 |FCPT16 233.166 5.02 17.3

7 |FCPT16 233.088 5.19 17.5

8 |FCPT16 233.013 5.27 17.6

9 |FCPT16 232.936 5.2 18

10 |FCPT16 232.861 4.91 19.1

11 |FCPT16 232.785 4.24 23

12 |FCPT16 232.708 4.42 27.5

13 |FCPT16 232.457 4.93 37.6

14 |FCPT16 232.38 5.05 39.4

15 |FCPT16 232.304 5.43 28.6

16 FCPT1G6 232.229 5.66 32.8

17 |[FCPT16 232,152 5.6 39.6

18 |FCPT16 232.076 5.13 40.6

19 |FCPT16 232 477 41.8

20 |FCPT16 231.922 4.67 45.1

21 |FCPT16 231.847 4.64 43.6

22 |FCPT16 231.77 4.83 45.8

23 |FCPT16 231.694 4.93 51.6

24 |FCPT16 231.618 4.98 52.3

25 |FCPT16 231.541 5.21 52.8

26 FCPTLG 231.465 5.43 53.8

27 |FCPT16 231.391 5.61 54.1

28 FCPT16 231.315 5.71 55.7

29 |[FCPT16 231.241 5.57 59.2

30 FCPT16 231.166 5.3 63

31 |FCPT16 231.089 5.12 65.4

32 |FCPT16 231.013 5.15 65.7

33 |FCPT16 230.939 5.26 65.4

34 |FCPT16 230.863 5.2 67.1

35 |[FCPT16 230.789 4.94 71.2

36 FCPTLG 230.713 4.76 74.9

37 |FCPT16 230.636 4.74 77.3

38 |FCPT16 230.562 4.9 77.8

39 |FCPT16 230.487 5.03 73.4

40 |FCPT16 230.412 5.15 77.2

41 |[FCPT16 230.336 5.28 74.6

42 |[FCPT16 230.259 5.29 74

43 |[FCPT16 230.183 5.27 74.5
Mo Fom| plot <%0 i — — ]
Ready

Screen 8



Step 7: Selecting multiple wells

Click again on the “Data” tab. The previous CPT well (near where the blue and red lines intersect)
should still show as selected. If it does not show as selected, click on it to select. Now, to get another
well, hold the “Cntl” key and click on the additional well. For this tutorial, we chose to click on the well
closest to the top left of the rectangular pond, as shown in Screen 9 below.
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Screen 9

Note that at the top right, two well_ids are shown. Also note that the list of measure categories has a
new category “RES_PIEZO” (Resistivity from piezocone). This is because the list of measure categories is
the union of the lists from both wells. The second well, FSBCPT3, have this measure category, but not
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the first. Getting data from both wells will, of course, results in nulls for the first well under the
“RES_PIEZO” column.

The next screen (Screen 10) below shows the effect of selecting the two wells, where RES_PIEZO is
selected first, and then FRICTION. For RES_PIEZO only the graph for FSBCPT3 is shown, and for FRICTION
graphs for both wells are shown.

= |5 FSBCPT3,RES_PIEZO
[ [FCPT16, FRICTION

Bl FSBCPT3, FRICTION

FCPT16, FSBCPT3

, S — FRICTION [1423,2179]
PORE [1433,2179]

£
.t
- RES_PIEZO [0,2179]
? SLEEVE [1433,2179]
_‘:‘—é_ TIPC [1433,2179]
— TIP_UNC [1433,0]

40 | S

Screen 10

Now click on the “Data” tab. As shown in Screen 11 below, the column under RES_PIEZO is null for the
FCPT16 well. If you scroll to the middle of the screen, you'll see the values for the RES_PIEZO column for
the second well, FSBCPT3.
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station_id
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16
FCPT16

Ll et T

elev. (ft)
23347
233398
233318
233243
233.166
233.088
233.013
232936
232 861
232785
232708
232457
23238
232304
232229
232152
232.076
232
231922
231.847
231.77
231.694
231618
231.541
231 465
231391
231315
231241
231.166
231.089
231.013
230939
230.863
230.789
230.713
230.636
230562
230487
230412

nnnnnn

RES PIEZO FRICTION
5.56
541
499
488
5.02
519
527
52
491
424
442
493
5.05
543
5.66
56

-

Screen 11
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It is also possible to select multiple wells with a rectangle drawn across a region on the screen. To see
an example, click again on the “Map” tab. Now, holding the “Shift” button, a “+” sign appears, and you
can draw a rectangle to select several wells of interest. This is shown in Screen 12 below.
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Screen 12
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Step 8: Displaying and selecting time variant graphs for analytes.

Click on “Filters” tab again, and “For stations of type:” select “completed wells” from the drop-down list.
Then, click on “Submit query,” and wait till selected wells show up. Now, click on the “Map” tab. Next,
click on the well that is closest to the top of the red line (FSB 93D), as shown in Screen 13 below.
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Screen 13

On the right, a list of all the analytes measured for this well is shown under categories. The top category
is “Radioactive Isotopes.” If you scroll down, you’ll see additional categories “Toxic Metals,” “Volatile
organics,” etc. In the rectangular “information window,” you’ll see the following information: location
of well, elevation, range of screen zone, and additional comments.

Note that only the “Time” tab on the right top of the screen is darker.
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Step 9: viewing time-series data of analyte concentrations

Scroll the analyte list back to the top, and click on the first analyte — ACTINIUM-228. It has 25 values as
indicated by [25] next to the label. The screen shot below will show up. Note that in addition to the

actual graph, it is possible to selectively see the MDL (method detection limit) and PQL (practical

guantification limit) graphs associated with the analyte measurements. In the screen below (Screen 14)

the red line was drawn by clicking on the PQL label inside the graph box at the top right. Clicking on the

PQL label again will remove it. Note that if you selected MDL and/or PQL, they will show up in the

“Data” tab, and will be saved as well.

iaza| eiots |

ACTINTUM-228 (pCiL)

FSB 93D

FSB 93D ACTINIUM-228

MDL Il POL

| ANTIMONY-125

Screen 14
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CESIUM-137 [46]
COBALT-57 [21]
COBALT-58 [8]
COBALT-60 [46]
CURIUM-242 [39]
CURIUM-243/244 [40]
CURIUM-245/246 [36]
EUROPIUM-152 [29]
EUROPIUM-154 [29]
EUROPIUM-155 [29]
FAMPHUR [1]

GROSS ALPHA [100]
IODINE-129 [38]
LEAD-212 [25]
LEAD-214 [6]
MANGANESE-54 [21]
MERCURY [61]
NEPTUNIUM-237 [8]
NEPTUNIUM-239 [8]
NONVOLATILE BETA [100]
PLUTONIUM-238 [41]
PLUTONIUM-239/240 [41]
PLUTONIUM-242 [2]
POTASSIUM [35]
POTASSIUM-40 [29]
PROMETHIUM-144 [21]



Now, you can select multiple analytes as mentioned above by holding the “Cntl” key and clicking on
additional analytes. This is shown in Screen 15 below. Also, similar to the previous examples, you can
go back to the “Map” tab, and select multiple wells, select one analyte or more, and then display and
save the data.

AMERICIUM-241 ACTINTUM-228 (pCiL) (pCilL) FSB 93D
150 150
FSB 93D ACTINIUN MDL PQL
i W FSE 3D AMERICIUM-241  MDL  PQL | o, m_l:”:l_
Radioactive lsotopes
100 ACTINIUM-228 [25]
AMERICIUM-241 [40]
AMERICIUM-243 [2]
ANTIMONY-124 [8]
_ ANTIMONY-125 [29]
BARIUM-133 [14]
. BISMUTH-212 [2]
" BISMUTH-214 [8]
CERIUM-144 [21]
1994 1094 1895 2000 2002 2004 2006 2008 2010 CESIUM [1]
CESIUM-134 [30]
CESIUM-137 [46]
COBALT-57 [21]
COBALT-58 [8]
COBALT-60 [46]
CURIUM-242 [39]
CURIUM-243/244 [40]
CURIUM-245/246 [36]
EUROPIUM-152 [29]
EUROPIUM-154 [29]
EUROPIUM-155 [29]
FAMPHUR [1]
IODINE-129 [38]
LEAD-212 [25]
LEAD-214 [6]
MANGANESE-54 [21]
MERCURY [61]
NEPTUNIUM-237 [8]
NEPTUNIUM-239 [8]
NONVOLATILE BETA [100]
PLUTONIUM-238 [41]
PLUTONIUM-239/240 [41]
PLUTONIUM-242 [2]
POTASSIUM [35]
POTASSIUM-40 [29]
PROMETHIUM-144 [21]
PROMETHIUM-146 [29]

Screen 15
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Step 10: displaying both time-series and depth-dependent data

Some wells have both time-series analyte concentration data and depth-dependent data (see, for
example, a list of types of depth-dependent measurements given in Screen 17). In such a case, clicking
on the “Depth” tab, will reveal the depth measurements as well. For example, selecting FSB 96A, shown
in Screen 16 below, has time-series data for analyte concentratins. Now, clicking on “Depth” tab will
show the depth measure categories, as shown in the Screen 17. Note that the label (FSB 96A) at the top
right has a brown background. This indicates that this well has also depositional data.
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The information about the depositional data is demonstrated using well FSB 96A in the next two
screens. Screen 18 shows that the well FSB 96A was clicked on, and the “Depth” tab was selected.
Screen 19 is generated when one of the measure categories is selected (GAMMARAY was selected).
Incidentally, the number [323] after GAMMARAY label indicates the number of measurement for that
category. Also, note that the depositional data are shown along with the gamma ray, where the two
graphs are aligned for ease of comparison.
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Step 11: plotting concentration contour map.

To visualize concentration contours, on the “Map”screen, click on the button “Contour.” You can then
choose an aquifer: Upper Aquifer Zone (UAZ), Lower Aquifer Zone (LAZ), or Gordon aquifer, then choose
“analyte,” and then choose “year.” Next, when you click on “Draw” the system selects the wells that
have information about the selected analyte for that year, and sends that to a visualization tool (called
Vislt) for generating a 2D image/contour map, which is displayed over the site map. Generating the
image is not immediate - it can take a minute or so. An example of such a contour map is shown in
Screen 20 shot below, where the UAZ, URANIUM-238, and the year 1993 were selected.
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This is the end of this tutorial. Please experiment with this tool, and send us comments — what you like,

what you do not like (hopefully very few things), as well as suggestions for other features/functionality
you like added.

Contact people for the Data Management ASCEM team:

Deb Agarwal, DAAgarwal@Ibl.gov

Arie Shoshani, shoshani@Ibl.gov
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