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1.0 Watchmen

Watchmen is a research software application developed by Pacific Northwest National Laboratory
(PNNL) that incorporates the scientific and operational expertise for reviewing data from treaty
monitoring radionuclide stations. The radionuclide stations are part of the International Monitoring
System (IMS), a worldwide network to monitor for nuclear explosions. The data the IMS produces are
critical to determine if a radionuclide release event is from a nuclear explosion. Stations deliver their
measurements and system status to the International Data Centre (IDC), which forwards it via email to all
subscribers. Watchmen is capable of processing data from several radioxenon station types.

Screening of data in Watchmen may be done by several different users such as radionuclide analysts,
evaluators, and data quality experts. This guide assists those users in navigating the application. The term
Watchmen is used generically throughout this document to refer to any of the various components in the
software application. The user interface that is viewed with a web browser is the primary focus of this
user guide. Other components include a database to store measurements and state of health (SOH) data;
and the data loader that monitors incoming emails, parses the data, populates the database, does the initial
analysis, and routes data for review.

1.1 Product Functions

The Watchmen software is a toolset for monitoring station performance and diagnosing problems. It
also provides basic screening of radioxenon measurements. In support of this goal, the software is
equipped with tools for monitoring SOH data.

The primary functions of the software at the time of this report are:

o Graphical display of radionuclide measurements

. Data analysis to calculate estimated concentrations and minimum-detectable-
concentrations (MDCs) for radionuclides

o Automated radioxenon
. Ability to trend measurement analysis results
. Ability to facilitate a review process for radionuclide measurements, including the

ability to escalate

. Ability to override the station-provided energy gain calibration as part of data quality
review processes for cases when the energy calibration is suspect

o SOH functionality, including ability to monitor specific status indicators of any station’s
health.

J Ability to monitor quality control (QC) performance

1.1






2.0 Viewer

21 LoggingIn

Navigate in a web browser (Chrome or Firefox) to the Watchmen site. Ask an administrator for the
URL. It will be in the form of https://servername/webviewer2, with servername as a placeholder for the
name of the server or machine.

After authenticating as prompted (most likely by selecting a certificate from a smartcard) you will be
prompted to request an account the first time you access the site.

Your account is either disabled or does not exist

Request Access

Click “Request Access” to create a disabled account in your name.

Your account is either disabled or does not exist
Notify the system administrator to activate your account, they will not be emailed.

Then, contact an administrator (Director of Operations) of Watchmen to have your account enabled.

They will not know you have requested access unless you inform them. Likewise, they will not be
able to activate your account unless you click “Request Access”.

2.1



2.2 Dashboard

Watchmen  2022-09-19 22:06 Review Queue Administrator Admin @

Dashboard

Q Search 2 My Queue
o) Live Q@ Station Health
k. Performance Monitoring ﬁ Ad Hoc Query Tool

Figure 2-1. Watchmen Web GUI landing page

The first screen you will see is the dashboard which gives quick access to the most used tools in
Watchmen.

2.3 Menu

Along the top of the screen is a menu.

Watchmen 2022-09-20 18:58 Review Queue Administrator Admin 9

Figure 2-2. Watchmen menu ribbon

This menu gives quick access to review your queue and all the tools available in Watchmen. If you
are Director of Operations, you also see an Administrator option allowing configuration of stations and
users.
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2.4 Review Queue

You can access your own review queue and the queues for any roles you
possess from the “Review Queue” menu or by selecting the user on the search
page. The dashboard also includes a quick link to your queue.

The review queue holds all the measurements assigned to the user or role.
Releasing or reassigning a measurement to another role removes it from the
original queue

USX01_002-2021/09/15-04:52 USX01_001-2021/09/15-04:52

Yy Y

21/09/15-05:37

Detector USX01_001 A
Message Type SAMPLEPHD

Reference ID 01202109150011G MNMM\WM
Measurement ID  USX01_001-2021/09/15-17-37

Station UsXo1

Collection Stop
Acquisition Start
Acquisition Stop

09/15/2021 10:37
09/15/2021 17:37
09/16/2021 04:47

USX01 001-2021/09/15-17:37

.8

£1/09/15-16:52

L5X01_002- 2021,"09.-"15 -17-37

¥t

Figure 2-3. Hover to view sample details

23

Tools

2 My Queue

@ Lead Analyst

A~ Senior Analyst

Qs Processing Engineer

) Director of Operations



2.5 Thumbnails

On the review and search pages where the thumbnails are displayed, different types of files are color
coded for a visual representation (Table 2.1).

Table 2-1. Thumbnails

Measurement Type Color Example Thumbnail
@R 2021/05/15-17:48
;
Sample Purple
G >021/07/31-17:03
Quality Control (QC) Blue
SN >0:1/07/31-05:48
Gas Background Green
G > 016/05/25-20:56
Detector Background Yellow
USX75_008-2021/02/27-05:48
Spike/Calibration Black

2.4




3.0 Searching

Watchmen retrieves measurements from its own database; it is not possible to search for IMS
measurements that have not been processed by Watchmen. Measurements can be searched by using any
combination of the following criteria:

e Station

e Detector

e Type (measurement type)

e Acquisition Start FROM and TO date range

e Assigned to (for review)

e Quality (review quality)

e Category

e Tags

e ID (Sample Reference Identification or Measurement ID)

e Preliminaries (toggle to set to exclude, only “FULL” measurements are returned)

NOTE: Quality and Assigned To are mutually exclusive because once reviewed and given a quality, it is
no longer assigned to anyone.

The primary set of criteria are “Station,” “Detector,” “Type,” “Acquisition Start” and “Assigned To,”
which are immediately visible upon arriving at the search page. The second set of criteria is “Quality,”
“Category”, “Tags”, “ID,” and “Preliminaries,” which can be displayed by clicking the ellipses button (

) at the upper right. When searching by “ID”, the operator may use the Sample Reference ID (e.g.,
01888888882342G) or the Measurement ID (e.g., ABCO1_001-2016/04/08-15:16). Searching on these
IDs may have multiple results if the operator toggles “Preliminaries” to included (default is excluded) or
if the IMS retransmitted an altered measurement.

Watchmen  2022-09-13 22:26

Station Detector Type Acquisition Start Assigned to Sort By Date
x x® Oldest | Newest

Quality Category Tags D Preliminaries

33202109180611X m

XIX33_003-2021/09/18-14:42:42 XIX33_003-2021/09/18-14:42:42 XIX33_003-2021/09/18-14:42:42 XIX33_003-2021/09/18-14:42:42 XIX33_003-2021/09/18-14:42:42 XIX33_003-2021/09/18-14:42:42

’ lea | [N - | ! QY | " [Eay s | ‘ﬂ ) s |
M s mad e n“kmA,w,A*M, R JL\ P N‘L\ i ] JL« e A

Figure 3-1. Search Criteria Query

As criteria are entered, the results are filtered. Once you have selected a measurement, the address bar
of the browser will also include the Watchmen-generated ID that uniquely identifies the measurement in
the database. Sending someone the URL in the address bar of the measurement you are viewing will
allow them to see the same measurement and search criteria without inputting the values manually.
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5] localhost

Figure 3-2. URL with Search Criteria Query

Station Detector
XIX32 x

Sort By Date
Oldest | Newest

XIX33_001-2021/05/29-02:48:33

=8

XIX33_001-2021/05/30-02:48:29

it i

XIX33_001-2021/05/31-02:48:29

s |

XIX33_001-2021/06/01-02:48:31

s |

XIX33_001-2021/06/03-02:48:26

s |

Type

Sample

XIX33_002-2021/05/29-08:48:30

a8

XIX33_002-2021/05/30-08:48:26

XIX33_002-2021/05/31-08:48:29

2 s |

XIX33_002-2021/06/02-08:48:29

2 s |

XIX33_002-2021/06/03-08:48:32

a8

Acquisition Start

XIX33_003-2021/05/29-14:48:34

5]

XIX33_003-2021/05/30-14:48:27

XIX33_003-2021/05/31-14:48:32

a8

XIX33_003-2021/06/02-14:48:28

=8

XIX33_003-2021/06/03-14:48:31
=8

Assigned to

XIX33_000-2021/05/29-20:48:28

a8

XIX33_000-2021/05/30-20:48:28

XIX33_000-2021/05/31-20:48:27

a8

XIX33_000-2021/06/02-20:48:33

a8

XIX33_000-2021/06/03-20:48:36
a8

Figure 3-3. Search Results, Grid View

For reassigning samples, there is an optional list view (Figure 3.4) which can be enabled by clicking
the table icon in the upper right corner, just below the ellipse button. A check box is located next to each
sample for selection. To select multiple adjacent samples: 1) press and hold shift and then 2) click the first
and last sample in the range. If a sample has already been reviewed, the check box will not appear and
cannot be selected, including when a range of samples is selected.

Station Detector Type Acquisition start Assigned to Sort By Date
Usx77 x sample x x x Lead Analyst x Oldest | Newest
Gl CIEZwy © preliminaries
Excluded

O o Station ID Measurement ID Type Collection Stop Quality AssignedTo
O 17940760001 u USX77_001-2016/01/21-10:12 SAMPLEPHD 01/20/2016 19:14:00 Lead Analyst

USX77_002-2016/01/21-22:12 SAMPLEPHD 01/21/2016 07:14:00 Lead analyst

X :

(] USX77_001-2016/01/22-10:12 SAMPLEPHD 01/21/2016 19:18:00 Lead Analyst
(] USX77_002-2016/01/22-22:12 SAMPLEPHD 01/22/2016 07:14:00 Lead Analyst
=] usxr7 USX77_001-2016/01/23-10:12 SAMPLEPHD 01/22/2016 15:14:00 Lead Analyst
(] usx77 USX77_002-2016/01/23-22:12 SanPLEPHD 01/23/2016 07:14:00 Lead analyst
(] USX77_001-2016/01/24-10:12 SAMPLEPHD 01/23/2016 19:14:00 Lead Analyst
(] USX77_002-2016/01/24-22:12 SAMPLEPHD 01/24/2016 07:14:00 Lead Analyst
(] usx7 USX77_001-2016/01/25-10:12 SAMPLEPHD 01/24/2016 19:14:00 Lead analyst
(] usx77 USX77_002-2016/01/25-22:12 SanPLEPHD 01/25/2016 07:1:00 Lead anaiyst
(] USX77_001-2016/01/26-1012 SAMPLEPHD 01/25/2016 19:14:00 Lead Analyst
=] USK77_002-2016/01/26-22:12 SAMPLEPHD 01/26/2016 07:14:00 Lead Analyst
(] usx77 USX77_001-2016/01/27-10:12 SAMPLEPHD 01/26/2016 18:14:00 Lead analyst
(] usx77 USX77_002-2016/01/27-22:12 SAMPLEPHD 01/27/2016 07:14:00 Lead Analyst
(] usx77 USX77_001-2016/01/25-10:12 SAMPLEPHD 01/27/2016 19:14:00 Lead Analyst
] sk USX77_002-2016/01/28-22:12 SAMPLEPHD 01/28/2016 07:14:00 Lead analyst
(] usx USX77_001-2016/01/28-10:12 SAMPLEPHD 01/28/2016 19:1:00 Lead anaiyst

Figure 3-4. Search Results, List View
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Once the desired measurement has been found, click on the thumbnail to view the Sample Review
Panel (see Section 3.1 for details).

station Detector Type Acquisition start Assigned to Sort By Date

8

Sample *  09/06/20222229 % 09/13/20222229 % Idest

‘\ einiy ML“MML«L M “\Mwwﬁj; : MM"WM\WM M“%M ’hvh‘”’f\‘lwwwvwwmm f‘/W‘WW"%

USX79, USX79_005, 2022/09/06 (SPHDF) Originel Calibraion + || Downlosd PHD || [ Delete || [ Recalclate |} Reparse || Related Measurements ~ | 4 [staon ] [sample I
4+

03.2022/09/06.23:40:56

Figure 3-5. Search Results, Sample Review Panel
3.1 Sample Review Panels

3.1.1 Sample Review at a Glance

Selecting a sample with a single left-click of the mouse in the search will bring up the Sample Review
Panel (Figure 3.6). The interface will display the Sample Review Panel for the selected measurement
below the list of measurements matching the current search criteria. This panel provides detailed
information (e.g., activity concentration, measurement times, etc.) on the currently selected sample along
with the associated detector and gas background measurements if the sample is from a beta-gamma type
station. The measurement review layout displays the Detector name and Acquisition Start date at the top
along with action buttons. The action buttons include Xecon Report (Section 3.1.2), Delete, Recalculate
(Section 3.1.3); Related Measurements (Section 3.1.4); and Measurement Navigation Control
(Section 3.1.6).

WARNING: The Delete button will delete the measurement and its analysis from the database.'

Next, the Overview panel contains the status indicators, Spectrum chart, two-dimensional (2D)
histogram (if a beta-gamma sample), a table with information about the measurement, and log entries.
Following the Overview is the Trend panel (if a beta-gamma sample), the All Spectra panel (if a beta-
gamma sample), Calibration panel, and finally the Review panel.

! Data can only be recovered by locating the original file in the archive and placing the file in the incoming directory
for re-ingesting and re-analysis by Mothman.
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While the interface contains a similar layout for all measurements, the populated information will
vary depending on the station and calculation type. Figure 3.6 shows an example sample from a Swedish
Automatic Unit for Noble gas Acquisition (SAUNA) station.

USX77, USX77_003, 2021/09/16 (SAMPLEPHD)

Download PHD

Original Calibration « XeconReport || [j Delete || [ Recalculate | CF Reparse || Related Measurements v | 4 [Swmtion w|[sampie v|»
Overview *
[t | Deecorsacground | 1o [Vtame [ i Fow | o Sokground | s Goneot | Reporing T Data Al  Operson [tz | catecton] rocesing | Acaueioon]  vtes [ 3353|5151 | v 5o et | s o]
Togs
0306 0091 20 Gamma Cmnclden:e
204 o]
122, omstooes i o o] e
- P )
ai - 2004 [ 5’
13m, 00031£0,022 3 o050 22
L33my, oosoon ™ gospEi 10 s \‘ \\ i
Lsn ‘ |m il
usi7? - usxa7_003 = L l ‘\\ \| \ |
7720210150411 £ . = M; it “ Uil | ‘ il ” U“ [ “
USK77_003.2021/09/16-0007 H ‘ - 'H\ ! ﬂ‘ ‘\ '“ " ‘ |
i E b : l
fasex £ - H l’ i : H \H it il pl\ H m
Acaui 2001/08/16 00:07:43 T § - Los o “ ' \l W
1956
2021/08/16 33742 UTC Fos ]
2021/08/15 050243 UTC o
2021/09/15 17:02:43 UTC 1
o o2
— T Loo 0 100 250 00 P 500 &% 700
% 8 10 U0 0 10 w0 m o 20 o
S (BT [FEmmen]| | + - s — csomv —ormienn —serve-tos — con-sscr
[ r—
Trend v
Al Spectra v
calibration v
Review
-
Comment.[Encer text o choose from the templstes

Figure 3-6. SAUNA Review

The overview contains the 2D histogram with beta energy (in keV) on the x-axis and the gamma
energy (in channel) on the y-axis (Figure 3.7). Units may be shown in kilo-electron Volts (keV) by
clicking on the axis label. Regions of interest (ROIs) are outlined with the rectangular bars on the graph.
The ROIs can be turned off or on by clicking the “Hide Regions” and “Show Regions” buttons
respectively. The box is bolded when regions are turned on.
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Figure 3-7 2D Histogram

Individual ROIs can be turned off or on by clicking the filter icon (which is only visible when the
“Hide Regions” option is available) and selecting them from the list regions. If only some of the ROIs are
being displayed and the user clicks “Hide Regions”, the subsequent use of the “Show Regions” button
will restore all the regions (does not preserve previous filtering).

240 0
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Figure 3-8 2D Histogram Region Selection
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The ROIs are used to compute the four reported radioxenon isotopes (P1mXe, 13mXe, ¥¥Xe, and
135
Xe).

Transpose Heatmap

Transpose the data in this heatmap?

Recalculate after transpose

Figure 3-9. Transposing 2D Histogram

In previous versions of Watchmen, histogram data for the beta and gamma axes may have been
transposed. To correct, the transpose button, located to the left of the filter icon, can be clicked to
transpose the data in the histogram and optionally recalculate the measurement after the transpose is
complete (see Figure 3-9).

3.1.2 XECON Report

You can perform XECON calculations and generate a textual report on your selected sample.
Clicking on the “Xecon Report” button (Figure 3-10) will open a new tab will showing the XECON
Report (Figure 3-11).

NOTE: XECON version 1.2.1 is used by the software.

]

USX77, USX77 003, 2021/09/16 (SAMPLEPHD) Original Calioration ~ | Download PHD | ¥e

Figure 3-10. XECON Report Button
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Xecon Report for USX79_004, 2022/01/21 (SAMPLEPHD)

XENOM SAMPLE AMNALYSIS

Created by:xecon 1.2.1 {(2018-85-17)
Sample:
fanalysis_tools/xeccon/tmp/sample.phd
Gas background:
fanalysis_tools/xeccn/tmp/gasbk.phd
Detector backgzround:
Jfanalysis_tools/xecon/tmp/detbk.phd

Collection start: 2821/11/25 12:82:16.2 Collection stop: 2821/11/25 18:82:16.8
Alr wolume: 29.34 m3

Collection tim 21688 sec

Processing tim 9756 seC

¥enom volume: 2,5522328 +/- @.838288 cm3

Sample acq start: 2821/11/25 28:44:52.8

sample acq times: £3141.202808 (real) £32c0.200088 (live)

Gasbk acq start: 2821/11/25 88:54:35.8

Gasbk acq times: 38821.808808 (real) 32885.288008 (live)

Detbg acq start: 2021/99/99 15:48:32.8

Detbg acq times: 254929.088088 (real) 259282.800808 (live)

Det subf sample: @.1£922%

Det subf gasbk: @.149143

Time difference between s and g measurements: 42616 sec

Gas background subtraction factors:

F_133: 1.858912 F_135: ©.441220 F_131m: 1.108786 F_133m: @.961737

Det subf gasbk: 2.149143

Energy calibraticn tweaking parameters {offset gamma, tweak gamma, offset beta, tweak beta): 0.8022082, 1.200080, 0.008822, 1.800800
Memory effect correcticn: 1.oes0e8

Gross counts in ROI:s:
ROI Sample Gaskb Detbk

Figure 3-11. XECON Report

3.1.3 Recalculate

If a detector’s energy coefficients have been changed (see Section 11.3), the new calculations are not
automatically applied to measurements that were already in your review queue, as new coefficients are
only applied to samples that are inserted to the database after the coefficients were applied or if you click
Recalculate. If the coefficients have been changed recently, select the Recalculate button (Figure 3-12) to
apply the new calculations.

USX77, USX77 003, 2021/09/16 (SAMPLEPHD) Original Calibration = | Download PHD | T Oeletei [ Recalculate idkepavse Related Measurements v 4 [station v || Quality Check v

Figure 3-12. Recalculate Button

When the recalculation completes, the status indicators, isotopes value table, and chart data on the
Sample Review page are refreshed automatically. The recalculation is recorded in the measurement log.

NOTE: This change is permanent, and the measurement will be stored in the database with the revised
calculations. In addition, when the calculations are rerun, the sample will be assigned back to the default
reviewer for the station, which may be a different review queue if the measurement had been assigned to
a lead analyst for review.
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3.1.4 Reparse

If it is suspected that a measurement was improperly imported, it is possible to request the file be
reparsed and readded to the database. Reparsing a measurement’s archived source file can be triggered by
clicking the Reparse button (Figure 3-13).

i Related Measurements w» 4 [station || Quality Check vy
—

USX77, USX77_003, 2021/09/16 (SAMPLEPHD) Original Calibration v | Download PHD  [fj Delete = [§ Recalculate E c

Figure 3-13. Reparse Button

Clicking the button adds the measurement to the reparse queue. When the reviewer begins the
reparse, it will find the archived source file using the location stored in the database or by looking in the
archive root directory. When the archived source file is located, the file is reparsed and the measurement
is updated in the database according to the values from the reparse. When the reparse is complete, the
reparse is recorded in the measurement log, and the measurement is then queued for recalculation. See
section 11.2.3.3 for instructions on reparsing measurements from the Station page.

3.1.5 Related Measurements

Once you have selected a measurement, you can navigate to any of its related measurements
(Backgrounds, Quality Checks, or Preliminaries) by using the Related Measurements drop-down menu
located on the right side of the screen (see Figure 3-14). If there are no related measurements in the
database, the drop-down menu will be disabled. Selecting a measurement in the Related Samples list will
take you to the selected measurement.

USX77, USX77_003, 2021/09/07 (SAMPLEPHD) Original Calibration v | Download PHD || XeconReport | [ Delete | [J Recalculate | C2 Reparse || Related Meast

Overview

Background |[ Quality Control ][ Reporting Time |[ Data Arrival | [ ccxe ][ cottection ][ Processing |[ Acquisiti

[[Analysis || Detector Background | [ Volume [ air
[eoim | |peimerss

Togs

0.902 20,090 ) Preliminary

30
80 L T I- 28
1335 00300048 = 016 =2 oo . . .

051t

135, 0362 0.2

EET 0.032 20,02 0083 224

133m -0.0079 £ 0.017 24 0082 224

USX77 - USK77_003
77202109060411%

X77_003-2021/09/07-00:07
lyst

Counts (in)

Start 2021/09/07 00:07:31 UTC
40186.409 20

40190.748 7
2021/09/07 11:17:30 UTC s o

2021/09/06 05:02:29 UTC PR ) el e

2021/09/06 17:02:30 UTC 2047 . . R .
NPT I | e I ! s ; ; . . .

= . Loo 0 100 200 200 200 s00 500 700

220 240 kv

Beta (Channel) [ ] x| Ficeregions ] | & = SAMPLEPHD == GASBKPHD == DETBKPHD == Sample - Gas == Gas - Detector

— T T T T T T T T T T
0 20 4 60 80 100 120 140 160 180 200 220 240

Figure 3-14. Related Measurements

3.1.6 Calibration Dropdown

The calibration dropdown can be used to view the sample with a calculation from a custom
calibration. The ROIs, Indicators, Isotopes, Trend Panel, and Calibration Panel all update when switching
to a custom calibration. The calibration is disabled in the dropdown if there is no calculation for the
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calibration. If a calibration is disabled, the ‘Recalculate’ button can be used to generate a calculation for
the calibration.

USX75, USX75 008, 2021/09/10 (SAMPLEPHD) Original Calibration v || Download PHD | Xecon Report | i Delete | [ Recalculate | C? Reparse | Related Measurements v | 4 [station v |[sample

Trend

Figure 3-15. Calibration Dropdown with Custom Calibration

3.1.7 Automatic Radionuclide Report and Reviewed Radionuclide Report Views
(currently not available)

Automatic Radionuclide Report (ARR) and Reviewed Radionuclide Report (RRR) views are
available from the Related Measurements menu. If an ARR or RRR is available, it will be clickable.
Otherwise, they will be grayed out if they do not exist. Once you click on the ARR or RRR (see Figure
3.10), the web browser window will navigate to the detailed ARR or RRR data.

The detailed ARR or RRR displays the report information along with a percent difference comparison
to the Watchmen MDC calculations. If the calculation difference is greater than 5%, the difference is
highlighted in red. You can also export the MDC calculations to comma-separated value (CSV) format—
indicated by the “Download Summary” link. See Figure 3.11—the MDC comparison section is outlined
in blue.
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Radionuclide Report Comparison - ARR

Crearion Dare: 2016/12/26 17:51:09 UTC
Sample Arrival Time: 2016/12/26 17:40:03 UTC
Time difference from receipt of mw data to report creation: 0d 0h 11m 6s

Sample Information

Statdon ID; Usx74 Detector Code: USX74_006
Authenticated: NO
Station Location: Ashlznd, K&, UsA
Detector Description: | Detector #6 for USK74 Noble Gas Test Station.
System Technology SALNA
Sample Reference ID: 74201612251111G
Sample ID: 3907557

Stable Xe Volume: 1.07mL Sample Type: G

Collection Start: 20161225 11:18:41 UTC Sampling Time: 0d12h0m2s

Collection Stop: 2016/12/25 23:18:43 UTC ~ Processing Time: 0d7h13m42s

Acquisition Start: 20161226 06:33:25 UTC = Acquisition Tme: | 0d 10h58m 17s

Acquisition Stop:

2016/12/26 17:31:42 UTC

Measurement Categorization

Categorization Legend

Leveld = Clean szectrum - Mo Xencon ispresent in the sample.
Level B = Xenon detection within the typical range for the station.
LevelC = Anomalous Xenon derection
IsotopeCategory

Isotope | Nuclide detected | Abnormal_limit (mBg/m3) | Category
131m g NO 16le1 A
133m o, NO 124e-1 A

133 o NO 3.70e-1 A

135 NO 9.62e-1 A

Spectrum Category: A

Activity Summary and Minimum Detectable Concentration for Xenon |sotopes

Radon Level in Xenon sample

Nuclide | HalfLife | Area | %RelErr

Radon counts in Kenon ssmple: 23

' "
Xenon Isotopes
Net Count Colcwlo fon Analysis Method
Beowulf Tolerance Threshold: 5%
Download summary: £
Conc (mBg/m3) MDC
Nuclide | HalfLife | LC IDC | Beowulf | % Diff IDC Beowulf | % Diff %RelErr
131m y, 1.03e:6 40022 <LC 5.13e2 N/&  1.00e-1 154e-1 5.36e+l A
133m . 18%es5 4002 <LC 530e2 N/A | 1.10s-1 1.30e-1 1.85e+l /A
133 p  453es5 | 0.00e2 <LC &877e3 N/& 1901 2.07e-1 9.07 A
135 . 3.28e+4 380el <L0 252el N/A | B.20s-1 7.33e1 1.06e+l /A
\. y

Processing Specific Parameters and Results

Method 1 (Net Count Calculation)
ROl Net Count Results

ROl
1 a4,

Figure 3-16. ARR/RRR details with MDC comparison outlined in blue

Muclide | Met Counts | Abs Net Error | LC Efficiency | Abs Eff Error

2.17e+l 104e:2  14%esl N/A N/A
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3.1.8 Measurement Navigation Control

Once you have selected a measurement, it is possible to navigate to measurements on the same station
or detector using the Measurement Navigation Control located on the right side of the screen (see Figure
3.12). You can specify if you would like to navigate based on the Station or Detector (the leftmost drop-
down menu) as well as the type of measurement (rightmost drop-down menu). Arrows on either side of
the navigation control will navigate to the previous (leftmost arrow) or next (rightmost arrow)
measurement chronologically when clicked. If there is no measurement available, the arrows are disabled.

C? Reparse Related Measurements « 4| Station v || Sample vib

Gas Background S
Detector Background
Calibration

Spike

Quality Check

Figure 3-17. Measurement Navigation Control

3.1.9 Status Indicators

Multiple status indicators, such as xenon volume (ccXe), acquisition time and data arrival time, xenon
activity and isotope ratios, and the presence of related measurements, are displayed on the top of the
Overview section in the Sample Review Panel. The indicators are categorized by Operation, Values, and
Data Integrity. These status indicators display as red, yellow, or green. If they are green, they are
collapsed by default. To expand collapsed indicators, click on the category. Hover over the indicator with
your mouse to display a pop-up with additional details such as bounds for the parameter. The
concentrations listed in the overview panel also contain color-coded information that corresponds to the
status indicators.

e Data Integrity
o Analysis
= Red — Calculations are missing.
= Green — Calculations are completed.
o Detector Background
= Red — A detector background file is not present.
= Yellow — A detector background file is outdated.
= Green — A detector background file is present.
o IDC
o Gas Background (on compatible station types)
= Red — A gas background file is not present.
=  Yellow — A gas background is outdated.

= Green — A gas background file is present.
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o Quality Control — The quality control (QC) status lights for the Sample files are controlled by
reviewing the corresponding QC file (Figure 3.13).

» Red— All other conditions, including the corresponding QC files are not present.

»  Yellow — The corresponding QC files were present and have not been reviewed yet
or were not marked as a good file.

= Green — The corresponding QC files were present and reviewed as good.
o Report Time
o Data Arrival - Within the time specified by the indicator
e Operation
o ccXe — Cubic centimeters of xenon (setpoint is based on SAUNA ideal of 1 sccm/24hr)
= Red- Volume of xenon is greater than 0.5 sccm from the set point
*  Yellow — Volume of xenon is between 0.25-05 sccm from the setpoint
= Green — Volume of xenon is within 0.25 sccm of setpoint
o Collection
= Red- Difference from expected collection time is greater than 2%
=  Yellow — Difference from expected collection time is between 1-2%
= QGreen — Difference from expected collection time is less than 1%
o Processing
= Red - Difference from expected processing time is greater than 2%
= Yellow — Difference from expected processing time is between 1-2%
= Green — Difference from expected processing time is less than 1%
o Acquisition Real Time - Within the tolerance for the station and sample type
e Values
o Xel33 —Red, yellow, green to show Above, Above Half, or Below MDC (respectively)
o Xel35 —Red, yellow, green to show Above, Above Half, or Below MDC (respectively)
o Xel31m — Red, yellow, green to show Above, Above Half, or Below MDC (respectively)
o Xel33m — Red, yellow, green to show Above, Above Half, or Below MDC (respectively)

o 131m/133 Ratio — Red, yellow, green to show if the ratio of the isotopes is below the
minimum detectable concentration. Additional information about concentration displayed.

o 135/133 Ratio — Red, green to show if the ratio of the isotopes is below the minimum
detectable concentration. Additional information about concentration is displayed.

e Gas — Detector — Detects levels of counts and coincidence.
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e Measurement information (Figure 3.14) — The metadata associated with the file collection such as
acquisition time and station. The IDs for the corresponding gas and detector background files are also
displayed. This information is displayed in the scrollable pane.

Overview

Custom || ccXe | Collection Time " Data Arrival " Air Flow " Gas Background " Processing Time " Aquisition Real Time |

Data Integrity | Analysis " Detector Background

DC | Volume " Air Flow " Gas Background " Quality Control " Reporting Time " Data Arrival | Operatio

values || Xe-133 || Xe-135 || Xe-131m |[ Xe-133m [ xe131m/xe133 || xe135/xe133 || cata |

3.1.10 Chart Features

tion | ccXe " Collection " Processing " Acquisition |

Figure 3-18. Status Indicators

1.0420.10
133, 0.025+0.063 =2
135, -0.30£0.20 %

131m . 0.047 2 0.028 “2

133m ., 0.023 £ 0.026 24

Station - Detector
Sample Reference
Measurement

Reviewer

Acquisition Start
Live Time
Real Time
Acquisition Stop

Collection Start
Duration
Collection Stop

m*

USKTS - USKYS_008
I—— b

0.23 mBqg

0.73 mBq

0.002 MBa
m*

0.095 mBq

m

)22/08/02-17:50

2022/08/02 17:50:48 UTC

40185.424
40199.646

2022/08/03 05:00:47 UTC

2022/08/01 22:47:48 UTC

43199

2022/08/02 10:47:47 UTC

Figure 3-19. Measurement Information

The charts throughout the interface have a built-in zoom feature. With the mouse cursor over an area
of interest in a chart, hold the ALT key and scroll to zoom in or out. You can hold ALT+SHIFT and scroll
to zoom only the x-axis, or ALT+CTRL and mouse-scroll to zoom only in the y-axis. You also can click-
and-drag to zoom into an area of interest. Once zoomed in, you can right-click to zoom back out. Points in
trend graphs (Figure 3-20) are clickable and linked to the measurement. Clicking the point will navigate

to the sample measured.

The small download icon (% ) may be used to download the data to a CSV format. Select the
download icon, then use the drop-down menu for Export to CSV.
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Click on the y-axis to toggle between log and linear.

Each chart legend controls which data are displayed on the chart. Click on an item in the chart legend
to turn the display of that specific data on and off.
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Figure 3-20. Chart Features

3.1.10.1 Chart Panels

There are two detailed charting panels, Trend and All Spectra. After selecting a measurement, the
data from the different charts may be viewed by selecting the different tabs within these panels.

3.1.11 Station Frequencies and Trends

Two different displays for station frequencies and trends are supported in the Watchmen viewer - the
frequency histogram and the trend over time plot as seen in Figure 3.16. The frequency histogram shows
the frequency of the activity concentrations for each of the four radioxenon isotopes as well as the
volumes of xenon for the samples. The trend data provide a different presentation of the same data to
illustrate trends in the data over time. Both the frequency and trend data are shown together.

Two methods exist to display the frequency and trend data from a station. Firstly, the trends data is

displayed along with the measurement information automatically (if available) on the search and review
screens. The second is in the Station application and is described in Section 9.2.
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Figure 3-21. Trend Panel
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3.1.12 All Spectra

The All Spectra panel (Figure 3.17) shows different views of the selected measurement, indicated by

the tabs. You can toggle the Normal and History tabs. Normal shows current measurement data from all
relevant measurements. History shows aggregated data from the detector over one day, one week, and one
month. See Section 3.1.10 for additional information on the chart features. The All Spectra panel contains
the following tabs of graphs:

Gamma Coincidence Spectrum: only gamma energy values where the gamma and beta spectra are in
coincidence are displayed on the coincidence beta spectrum.

Beta Coincidence Spectrum: only beta energy values where the beta and gamma spectra are in
coincidence are displayed on the coincidence beta spectrum.

Region 4 — Beta Coincidence: 30-keV Gamma, Coincidence Beta Spectrum: the plot is similar to the
coincidence beta spectrum chart previously described; however, only coincidence data in the 30keV
gamma region of interest are displayed.

Gamma Singles Spectrum: The entire detector response for the gamma detector is displayed on the
singles gamma spectrum. All values, including background are displayed without a coincidence being
required.

Beta Singles Spectrum: The entire detector response for the beta detector is displayed on the singles
beta spectrum. All values, including background are displayed without a coincidence being required.
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Figure 3-22. All Spectra Panel Beta-gamma Measurements (Normal/History View)

3.1.13 Calibration Panel

The values from the header for each file are displayed on the calibration panel (Figure 3.18). Select the
type of values from the tabs.

e ROI Limits — The region of interest (ROI) limits for beta and gamma

e Ratios — The interference ratios for each region of interest

e Gamma
o Efficiency - The gamma energy, efficiency, and efficiency uncertainty
o Energies — The gamma energy, channel, and channel uncertainty

o Resolutions — The gamma energy, full width at half maximum (FWHM), and FWHM
uncertainty

o Energies - The beta energy, channel, channel uncertainty, and decay mode

o Resolution - Beta energy, FWHM, and FWHM Uncertainty
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o Beta Gamma Efficiency — ROI, nuclide name, and efficiency with uncertainty.

Calibration

ROl Limits Ratiocs Gamma Beta Beta Gamma Efficiency  Software

ROl | Beta Start | Beta Stop | Gamma Start | Gamma Stop
1 10,7817 617203 319.271 380.37
2 10,7817 921752 214135 279124
3 10.7817 357285 £5.96024 S8 3807
4 10,7817 390.203 20508 41 8308
5 g2.1945 151 89 20508 41 8308
& 171279 251844 20508 41 8308
7 10.7817 74372 20508 41 8308
B 260786 390.203 20508 41 8308
g 171279 393549 20508 41 8308
10 10.7817 151.88 20508 41 8308

Figure 3-23. Calibration Panel

3.1.14 Review Panel

Review and promote functions enable analysts to read and submit reviews and promote measurements
for review by others. To complete the review on a sample, find the review panel at the bottom of the
selected measurement user interface. You can also press <AccessKey>+R to jump to the review panel,
<AccessKey> is typically Alt, Alt+Shift, or Ctrl+Alt, depending on the browser used.? The review panel
is the last panel in all measurement user interfaces. This panel contains the interface shown in Figure
3.19.

Use the “Send To” drop-down menu to assign the measurement to another user, or the “Quality”
drop-down menu to complete a review.

The process of sample review is intended to be completed in chronological order. If it is completed in
this order, then the QC file corresponding to the Sample file will always be reviewed first, thus changing
the status lights to the expected status when reviewing the Sample file. The QC review should include a
check of the energy calibration and acquisition time to verify that the results were as expected. See
Section 3.1.14 of this guide for additional information on modifying the energy calibration if the QC
review reveals results that need to be modified.

2 https://developer.mozilla.org/en-US/docs/Web/HTML/Global attributes/accesskey
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Figure 3-24. Review Panel

3.1.15 Assigning Tags to a Measurement

Users can assign tags to a measurement by clicking the tags multiselect which is located below the
status indicators. They can select or deselect any number of tags. They can filter the tags by typing within
the tags multiselect.
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Figure 3-25. Assigning Tags to Measurerﬂent
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3.2 Completing a Review — Alternative One

One alternative is to pass the measurement to another user for review using the choices in the Send
To drop-down menu. This drop-down menu contains the roles of “Lead Analyst,” “Senior Analyst,”
“Process Engineer,” and “Director of Operations.” Users are mapped to the roles of “Lead Analyst,”
“Senior Analyst,” etc., through the “Manage Users” application (see Section 9.3). After selecting the role
from the drop-down menu, click the “Submit” button to transfer the spectra from your queue to the
selected role.

3.3 Completing a Review — Alternative Two

The second alternative for a review is to complete the review by selecting a choice from the “Quality”
drop-down menu of “Good,” “Warn,” or “Bad.”

A comment may be entered for either passing spectra or completing the quality review. The
comments and results of the review are logged and subsequently displayed in the log. Some frequently
used comments have been included in the “Comment Templates” drop-down menu. Select one of these if
desired and then additional text may be entered.

3.4 Selecting Isotope Checkboxes

The Isotope checkboxes at the bottom of the Review page may be pre-selected depending on the
calculations. These selections may be changed by checking or unchecking the box. If a checkbox is
selected, the Reviewed Radionuclide Report will be generated for preview, and saved to the file system
upon submission. If no checkboxes are selected, the comment and action status will still be logged, but no
Reviewed Radionuclide Report will be saved.

Checkboxes appear in the Isotopes to Report section once a Quality selection is picked. These
checkboxes may or may not appear, depending on the measurement type.

3.5 Submitting the Review

After completing the review options, click the Submit button to complete the review.

3.6 QC Control Survey

The analysts reviewing the files can determine if they need to modify the energy calibration to change
the gain in cases where the energy of peaks do not line up with known energy values (Figure 3.20).
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Figure 3-26. QC Control Survey

Normally when the QC file is in the review queue and has been opened from the review queue, the
analyst will verify that the Log Entries shows the automatic peak fitting was successful (log displays QC
Peaks & Coefficients Calculated as shown in Figure 3.20), and that the peaks are as expected in the plot.

The analyst will then click the Review Sample link to review the QC files in a process similar to the sample
files.

The trend chart located at the bottom of the QC Review Normal page displays the peak centroids, area,

and resolution over time for the QC files. A more comprehensive analysis may be accomplished by utilizing
the Performance Monitoring tool.
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4.0 Performance Monitoring

The Performance Monitoring module provides a tool for charting data collected from a single station-
detector pair over long periods of time. To select data, analysists must select a detector, a file type, and a
data range. Analysts may optionally select a station. If a station is selected, the list of detectors is limited
to detectors associated with that station. When viewing Quality Check data, the cesium-137 decay
correction feature is available and enabled by default. If correction is not desired, such as when viewing
data from a system which uses isotopes other than cesium-137, it can be disabled using the toggle switch.
The Get Data button will become enabled when all required fields are filled out. Clicking it will fetch the
data with the given parameters and display it on a series of charts.

Watchmen  2022.01-25 22:02 Review Queue Tools Administrator Admin @ &

Station Detector Type Date Range Decay Correction (Cs-137)  Data Format

usx75 x|} Quality Check % 2021-12:2600:00 x  2022-01-2500:00 x @) O Raw Seven Day Average Smooth Filter
UsX75_001
USX75_002
USX75_005

Performance Trends Gain Gontrol Trends

USX75_006
USX75_007
USX75_008

Figure 4-1. Performance Monitoring

After the data has loaded, it is displayed on several charts across three tabs. All the charts share
several common features: Each chart supports zooming and panning as well as hiding of individual series
(see section 3.1.8 for details). Clicking on a data point will open the measurement associated with that
data point in a new tab. The data on each chart can be filtered. The Raw filter displays all selected data.
The Seven Day Average plots the mean of each seven-day period within the selected time range. And the
Smooth Filter smooths the selected data using the Savitzky-Golay filtering algorithm.

4.1 Performance Trends

The Performance Trends tab is the default tab. It contains five charts: Coincidence, Singles, Compton
Scatter Intercepts, Compton Scatter Intercept Resolution, and Channel Coefficients. If there is no data to
display on a given chart, it will be inactive and display the message “No data found”. This feature can be
seen on the Channel Coefficients chart in the screenshot below.
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Figure 4-2. Performance Trends tab

4.2 Count Rate Control Trends

The Count Rate Control Trends tab displays one chart for beta total singles, one for gamma total
singles, and then one coincidence chart for each ROI. Each chart displays a single series. While these
charts display data that is also on the Performance Trends tab, they also control limits. The default control
limits are £2 standard deviations (20) and +3 standard deviations (3c). Lines at 2¢ are orange, while those
at 3o are red. When data points violate one or more limits, a warning is generated, and the background of
that data point is highlighted with the color of the highest priority limit violated. In the screen shot below,
the data point violated the 2c limit but not the 3o limit, so its background is highlighted orange. The total
number of warnings for all charts on this tab is indicated next to the tab’s name.
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Figure 4-3. Count Rate Control Trends tab

4.3 Gain Control Trends

The Gain Control Trends tab displays charts for beta and gamma Compton scatter intercepts and beta
and gamma Compton scatter intercept resolutions. Each chart displays just one data series. The Compton
scatter intercepts charts also have control limits. By default, these are static values. Like the Gain Control
Trends tab, when data points violate one or more limits, a warning is generated, and the background of
that data point is highlighted with the color of the highest priority limit violated. In the screen shot below,
the data has violated the more extreme limit, so the warning is red. Note that when adjacent data points
both exceed the same limit(s), only one warning is generated. Thus, the chart below contains only one
warning. The total number of warnings for all charts on this tab is indicated next to the tab’s name.
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Figure 4-4. Gain Control Trends tab

4.4 Editing Control Limits

Details for the control limits on the Count Rate Control Trends and Gain Control Trends tabs can be
viewed by clicking the Edit Control Limits button. The resulting table is populated with the control limits
from the currently selected tab. Thus, to view control limits associated with charts on the Count Rate
Control Trends tab, one must have the Count Rate Control Trends tab selected.

To create a new limit, select an existing control limit in the table or enter values into the control limits
editor without selecting a control limit. When done, click Add to add the new limit to the table. To update
a limit, select it in the table, modify any values, and click Update. An individual control limit can be

deleted by clicking the M icon in its row. After changing the control limits, the charts and the warnings
displayed on them will be updated. Note that any changes to control limits are not persistent. When the
page is refreshed or new data is requested, any changes made to control limits are lost. If you would like
to go back to the default limits, simply click the Get Data button.

In the screenshot below, a custom warning has been added to the beta total singles chart.
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Figure 4-5. Editing control limits

4.5 Creating Reports

To create a monitoring report which contains the current data, click the Create Report button. This
will open a new page with the same data in the same charts, but the layout is optimized for printing. Note
that changes made to control limits are reflected on the monitoring report page. The parameters used to
select the data are always included in the report. Additional notes can be entered in the Report Notes box
using the Markdown language. When done reviewing and annotating, the report can be printed to a hard

copy or a PDF using the browser’s built-in print feature.
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Figure 4-6. Performance Monitoring Report
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5.0 Isotope Analyzer (Unavailable)

The Isotope Analyzer module provides a charting tool for RN Evaluators to compare sample data
with data from known sources or models, to determine or rule out possible sources of the radionuclide
release. Due to the recent database overhaul, this feature is temporarily unavailable.
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6.0 Station Health

6.1 Station Health Page

The Station Health page is an overview of station health categorized by the measurement type
(Sample PHD, Gas Background PHD, and Quality Check PHD). It displays tabular information of each
station’s health based on its measurements. The health metrics are cubic centimeters of xenon, quality
indicator (Good, Fair, or Bad status), Last Full Sample PHD received date, number of measurements
received in the last seven days, measurement reception interval (time span based), indication of past due
measurement (red is past due, green is on time), and the time span of the past due measurement. For
details, see Figure 6.1.

Toggle the Include Inactive switch to show or hide inactive stations. Inactive stations are marked by
the following icon (-1").

Station Health
() Include Inactive

Station FHD Type Measurement Last Full Sample PHD Received MNumber received in last 7 days Interval Fast Due Owerdue
ARB15 SAMPLEPHD 2022/09/15 12:23:36 UTC 0
GASBKPHD 2022/09/15 12:23:36 UTC 0
QCPHD 2022/09/15 12:23:36 UTC 0
ARLO1 SAMPLEPHD 2022/09/15 12:23:36 UTC 0
GASBKPHD 2022/09/15 12:23:36 UTC 0
QCPHD 2022/09/15 12:23:36 UTC 0
ARPD1 SAMPLEPHD 2022/09/15 12:23:36 UTC 0
GASBKPHD 2022/09/15 12:23:36 UTC 0
QCPHD 2022/09/15 12:23:36 UTC 0
ARPO3 SAMPLEPHD 2022/09/15 12:23:36 UTC 0
GASBKPHD 2022/09/15 12:23:36 UTC 0
QCPHD 2022/09/15 12:23:36 UTC 0
ARXD1 SAMPLEPHD 2014/03/03 05:53:28 UTC 0 a day g 9 years
GASBKPHD 2014/03/02 11:46:06 UTC 0 a day E 9 years
QCPHD 2014/03/03 06:30:58 UTC 0 aday = 9 years

Figure 6-1. Station Health Application
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7.0 Live View

Live View page provides a current display of the latest 10 measurements sent to Watchmen within the
last 2 hours. The page automatically refreshes every 30 seconds to keep date current.

Each measurement has some metadata along with a spectra thumbnail. You can hover over the
spectra just as in the Search applications to get extra details (Figure 7-1). The Live View also displays the
status indicators (Section 3.1.9). You can click on the spectra to navigate to the measurement in the
Search application (Section 3.0). Toggle the switch to show or hide measurements from inactive stations.

Measurements from inactive stations are marked by the following icon ((/(ffj ).

Live
() Include Measurements from Inactive Stations

CNX22_004-2022/09/15-05:05 ) Collection Stop: 09/14/2022 22:01  Acquisition Start: 09/15/2022 05:05  Assigned To: Brian.Schrom@pnnl.gov

[r]® Custom | Xe-133m | | Xe-135 || Gas Background || Air Flow || Collection Time || ‘Aquisition Real Time || Processing Time || Xe-133 || Xe-131m || Data Arrival

Data Integrity | Analysis ][ Datactor Background | 10¢ |[ Velume |[ Air Flow ][ Gas Background |[ Quality Control || Reporting Time || pata Arrival |

anamtion Ll values [ Xe133 |[Xar235 || Xe-231m |[ Xe-133m | xe131m/xe133 | Xe125/%e133 |

Detector CNX22_004
Message Type SAMPLEPHD
Reference ID 22202209140911% '15/2022 02:11  Acquisition Start: 09/15/2022 09:14  Assigned To: LeadAnalyst
Measurement ID CNX22_004-2022/09/15-05:05
[ | Xe-135 || Gas Background || Air Flow || Collection Time || ‘Aquisition Real Time || Processing Time || Xe-133 || Xe-131m || Data Arrival
station CNX22 (Inactive)
Collection Stop 09/18/2022 22:01 ysis || Detector Background | 10C |[ Volume |[ Air Flow ][ Gas Background |[ Quality Control || Reporting Time || ata Arrival |

Acquisition Start  05/15/2022 0505 Values || %e-133 |[ Xe-135 || ¥e-131m |[ xe-133m | Xe131m/Xe133 | Xe135/xe133 | cata |
Acquisition Stop 09/15/2022 15:05

GBX66_003-2022/09/15-07:23 Collection Stop: 09/15/2022 00:16  Acquisition Start: 09/15/2022 07:23  Assigned To: Brian.Schrom@pnnl.gov
[r)s custom |[ xe-133m | [ xe-135 || Gas Background || Air Flow || collection Time |[ Aquisition Real Time || ing Time || e-133 |[ Xe-131m || Data Arrival
Data Intagrity |[ Analysis ][ Detector Background | 10¢ |[ Volume |[ Air Flow ][ Gas Background |[ Quality Cantral || Reporting Time | ata Arrival |
Operation Values | Xe-133 ” Xe-135 " Xe-131m || Xe-133m || Xel31m/Xel33 ” Xel35/Xe133 || CatA |
GBX68_007-2022/05/15-13:44 Collection Stop: 09/15/2022 06:43  Acquisition Start: 09/15/2022 13:44  Assigned To: Brian.Schrom@pnnl.gov
FPEB oo inegiy [ Analysis |[ Detector Background | inC |[ Valume ][ Air Flow |[ Gas Background |[ Quality Cantral | Reporting Time |[ Data Arrival

Operation Values | Xe-133 || Xe-135 " Xe-131m || Xe-133m ” Xel31m/Xel33 || Xel35/Xe133 |

Figure 7-1. Live View Application
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8.0 Station Performance Overview

The Station Performance overview page gives an overall view of Watchmen’s stations and their
performance. The overview is based on a historical view of quality indicators. The three statuses for any
indicator are Bad, Fair, and Good. The graph displays the worst-performing indicator in any given time
frame—that is an indicator that is in Bad state will override a Good or Fair indicator. By default, the chart
displays all stations’ performance over the past 30 days with the stations ordered alphabetically. There is
one horizontal row of data per detector. Note that gaps will appear when no data is present for a detector.
A station’s current performance is based on the most recent quality indicator’s status. A user can
optionally change the time frame to display historical performance. If a station or detector has no data for
the selected time frame, it will not appear in the graph at all. The set of stations for which data is visible
can also be filtered by station type. The status legend at the top of the screen shows the count in each
status marker (see Figure 8-1).

Users may interact with the chart by zooming and panning in the same ways as other Watchmen
charts. Clicking a specific data bar will open the station detail page for the related station in a new tab.

Station Performance Overview

Date Range Station Type

08/08/2022 23:59 08/29/2022 23:59  BetaGamma %
Ao o FI\I.LI\-.\_\I'I\'F hl_-ﬂ l|
Ao s h'\—\-H-I'-III = I ﬁ
BKGO1-001 -] [BKGo1 |
S e oS S N i\
B ., |
vae TSNS " L.
e ll-!-l-l-il'-'H'-l-l‘l-l-l-l-l\
) e .
- = = ([ [ [[[[[ M e ]

Figure 8-1. Station Performance
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9.0 Ad Hoc Query Tool

The Ad Hoc Query Tool allows the user to compare data from different stations and detectors. Data
from the same detector but different variables can also be compared. Upon entering the Ad Hoc Query
Tool page, the user will be met with three empty fields to select the Station, Detector and Variable to plot.
There is also a date range selector on the right-hand side that defaults to the range of a year.

Station Detector Variable Date Range

01/28/202119:49 x 01/28/202219:43 x

Station Detector Variable

No data to graph

Select a station, detector and variable and press the 'Add to Graph' button.
The first two selections will be shown on the graph.

Figure 9-1. Initial Ad Hoc Query Tool Page

Once all the fields are filled out the user can then press the "Add to Graph" button. If the data exists,
it will be plotted on a graph.

Station Detector Variable Date Range
GBX66 x GBX66_004 x Acquisition Dead Time x Add to Graph 2020-08-1318:29 x 2021-08-1318:29 x
Station Detector Variable

Acquisition Dead — Show Line Series ‘

GBX66 GBX66_004 )
Time Ad Hoc Query Tool Graph

1244 o op : o 4
EF :
170

11.84

11.6 4

11.44

Seconds (lin)

11.24
11.04
10.84

10.6 - -

2020-10-15

== Acquisition Dead Time

T T T T
2021-01-07 2021-03-06 2021-05-03 2021-06-29
Acquisition Date

T
2020-09-13

& == Acquisition Ded

Figure 9-2. Plotting a Single Variable
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The user can plot data from two different variables at a time. Additional variables beyond the first
two on the table will not be shown on the graph. Variables can be removed from the graph by pressing the
"trash" button to remove that entry from the table.

Station Detector Variable Date Range
GBX66 x GBX66_004 x Collection Air Volume x Add to Graph 2020-08-1318:29 x 2021-08-1318:29 x
Station Detector Variable

Acquisition Dead ‘ Show Line Series

GBX66 GBX66_004 a
Time Ad Hoc Query Tool Graph
GBX66 GBX66_004 Collection Air ‘ i ‘ o
- Volume 12.4 20 NN R By W T T o pufen ér&» e o o ooeo o - 16.5
% wm&_ PR P E TR AP o0
12.24 L o e °® %’ © - - ° oo
Ca R - 16.0
12.0]
[ 4 L 15.6
. 118+ .
= .
% 1164 F1s0 3,
K =
s 1144 B
k] i 145 =
11.2
- 14.0
11.0
10.8 - 135
L]
10.6 - . 130
T T T T T T
2020-09-13 2020-11-10 2021-01-07 21-05-03 2021-06-29
e 2021-03-20
q
& == Acquisition Dead Time Collection Air Volume Collection Air Volume

Figure 9-3. Plotting Multiple Variables

Clicking a point on the graph will open a link to the associated measurement in a new tab if a
measurement exists for that point. The date range can also be adjusted at any time to update the time span
for the data shown on the graph.

Station Detector Variable Date Range
GBX66 x GBX66_004 x Acquisition Dead Time % Add to Graph 2021-07-0105:00 3 2021-08-0421:15 wx
Past wesk < Julys 021 5 Augusts 021 5
Station Detector Variable
Past month

o I Acquisition Desd 1< Shaw Scatter Series ) Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa
s - Time m Past 3 months - 2 3 102 3 u s &5 7

12.40 Past & months 4 5 & 7 B 9 10 8 9 10 1 12 13 14
12.387 Past year 11 12 13 14 15 15 17 15 16 17 18 18 20 21
12.36 o
Past 2 years 18 19 20 21 22 33 24 2 23 M B I 7 I8
12.34
Z 1232 35 2 27 3 29 30 31 28 30 31
e
£ 1230
2 5 : 00 1 ;15
£ 1228 po00 :
12.26
12.24 =
12.22
12.20
T T T T T T
2021-07-05 2021-07-11 2021-07-17 2021-07-23 2021-07-28 2021-08-03
Acquisition Date
x == pcquisition Dead Time

Figure 9-4. Adjusting the Date Range

The user can toggle between a line or scatter series for the chart by pressing the button on the top left
of the graph. They can also use the download button on the bottom left to export the data to a CSV.
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Date Range

2020-08-13 19:15 x 2021-08-1319:15 %

Ad Hoc Query Tool Graph

Station Detector Variable
GBX66 x GBX66_004 x Acquisition Dead Time x Add to Graph
Station Detector Variable
Acquisition Dead o Show Scatter Series
GBX66 GBX66_004 ) m
Time

12.2
12.0

. 11.8-

=

% 1164

3

<

S 114

&
11.2
11.0
10.8
10.6 1

T T
2020-09-13 2020-11-10
& == Acquisition Dead Time

T
2021-01-07

T T T
2021-03-06 2021-05-03 2021-06-29

Acquisition Date

Figure 9-5. Line Series Toggled

There is a moving range chart below the main chart which shows the absolute difference between
each value compared to the previous value.

Station Detector
GBX66 x GBX66_004 x
Station Detector Variable
= T Acquisition Dead
- Time
Collection Air
GBX66 GBX66_004
Volume

Variable

Date Range
Collection Air Volume x Add to Graph 01/28/202119:55 x  01/28/202219:55 x
= Show Line Series
m
Ad Hoc Query Tool Chart
= r17
m —— T e T . oo o ®
124 7-\“‘, o = e M o L6
114 15
10 = t1a
E o -
S
g
3 44
6+ . t10
5 . ¢ Fo
4 . s
T 1 T T T T
2021-03-06 2021-05-03 2021-06-29 2021-08-26 2021-10-23 2021-12-20
Acquisition Date
& = Acquisition Dead Time = Collection Air Volume
Show Line Series
Moving Range Chart
. ]
s
. k7
24 .
° F6
6
£ s [e
=l Fa
s M
& 4 k3
24 F2
14 k1
o I3
0| Sttt e i e e G s TSPt Ver atwrns 0008 sdus w90 33 o | 0
T T T T T T
2021-03-06 2021-05-03 2021-06-29 2021-08-26 2021-1023 2021-12-20
Acquisition Date
& = Acquisition Dead Time == Collection Air Volume

Figure 9-6. Moving Range Chart
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10.0 World

The World page displays where stations are located around the world along with approximate
locations of nuclear and medical facilities that may emit radiation. Each type of site is displayed on its
own layer. Clicking on the name of a layer in the box at the top right of the screen toggles that layer’s
visibility. Clicking on a marker will display information about that station or facility. Note that some
facilities are very close to each other, and it may be difficult to distinguish them from one another when
zoomed far out.

A station’s location must be updated manually by a user with administrator privileges. This can be
done by navigating to the Stations page, selecting a station, clicking the Edit Station button, and adjusting
the Latitude and Longitude fields.

......

® Medical facilities
© Nuclear facilities i )
Qstaﬁons A v R i

Leaflet | Map data @ OpenStreetMap contributors

Figure 10-1. World Page
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11.0 Administration

The administrative functions previously contained in a separate interface are now included in the
Navigation. To open, select the administrative option of interest from the menu. The options are:

e Pending Reviews
e Stations
o Indicator Configuration.

e Users

11.1 Pending Reviews

A station may only be assigned to one reviewer. The stations should be assigned to users with a role
of Analyst. If a change in station assignments is made, any samples loaded for stations assigned to users
after a change has been made will start appearing in the Pending Reviews application for the changed
user. However, already assigned reviews will not be affected.

To change a station’s measurement review to a different user, select the desired Station and
‘Unreviewed' Quality. Click on the row corresponding to the measurement that you are reassigning and
select the Reassign button. In the pop-up menu, select the new user from the drop-down menu. To
highlight multiple samples, hold down the Shift or Ctrl key and click to select multiple rows (Figure 9.1).

NOTE: You will see the same filters as the Search application in the Get Measurements panel (see
Section 3.1). You can use these to filter the measurements to assign.

Reassign Measurements

Figure 11-1. Pending Sample Reviews Application



11.2 Stations

The Stations page lists all stations currently in the Watchmen database. The table displays the Station
Code, Country Code, and Station Type of each station and can be filtered accordingly. Toggle the Include

Inactive switch to show or hide inactive stations. Inactive stations are marked by the following icon (-1").

Select Station Country Code Station Type Include Inactive
New Station

Station Country Code Station Type

BKGO1 us BetaGamma

DAS03 us BetaGamma

DEP33 DE RASA

DEX33 XX SPALAX

FRP29 FR RASA

FRX29 XX SPALAX

GBL15 Not Set RASA

Figure 11-2. Station Table

11.2.1 Adding New Stations

There are two methods for adding new stations to the database, automated (via Mothman) and manual
(via the Stations page)

11.2.1.1 Automatic Adding a New Station

When Mothman receives a measurement for a station which doesn’t exist in the database, a basic
entry is added to the database. Because PHD measurements generally don’t contain enough information
to establish which analysis method is appropriate, the automatically added station’s measurement will not
be analyzed. Any new stations will be filtered to the top of the stations list. Additionally, a bell icon will
be added to the Administrator’s menu, and the Station menu item to notify Administrative users that a
station is waiting to be configured. An Administrator my finish configuring a station by clicking the Edit
button and assigning values to the required fields. After clicking ‘Done’ to save edits, the Administrative
notifications will be turned off, and Mothman will begin to analyze any queued measurements.

Watchmen  2022.09-2000:23

Select Station Country Code Station Type Include Inactive
New Station

Station Country Code Station Type

Not Set Mot Set

us BetsGamma
us BetzGammaz

DEP33 DE RASA

Figure 11-3. Station Table with Automatically Added Station Identified
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11.2.1.2 Manually Adding a New Station

In the upper right, there is a button to add a New Station. On the New Station required fields are marked
with a red asterisk. Once completed, clicking Done will open the Station page for the new station (which
will mostly be empty, because no data will have been found in the database). To return to the Station list,
click the ‘X’ in the select Station field to remove the filter.

New Station

Information

Figure 11-4. New Station Dialog

11.2.2 Editing a Station

Press the Edit Station button to edit a station. Press Done to save the changes. While editing a station
the Active checkbox can be unchecked to mark a station as inactive. Marking a station as inactive
prevents the station from showing up on the default views of the Stations, Station Health, and Live pages.
Inactive stations can still be displayed on those pages if the user toggles Include Inactive.

11.2.3 Viewing Station Details

Clicking on a station’s code in the Station list will open the Station page (Figure 11-5) for that station.
This page shows information about a station including pending measurement recalculations and reparsings,
connected detectors, assigned tags, indicator group overrides, data trends, and indicator quality.
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Select Station

USKTT x Mew Station

Station USX77

Informatian +*

n 0.1 POCIC 112

wz BetaGamma * == PNML BetaGamma 7 ROI * ¥PE 00

Description Wake Island Assigned To beowulf ndicator Configuratior

# Edit St=tion @ Dele

Wlanzge Station Models

Recalculations +

t measurements for recalculation, choose a date range and dick “Preview.”

Acguisition Start

Reparse Measurements b

To selet measurements For reparsing and recalculation, choose the detector(s], measurement taels), and date range, then press "Preview.” Gas Batkground and Detector Background measurements should be reparsed
and recalculated before Sample measurements.

All Detectors All Types Preview
Detectors +
Detectar Latest Acguisition Start Expected Beta Gain |channel) Expected Gamma Gain (channel)
04/28/2017 03:03:03 200 230 [ Details
UsH77_D02 04/28/2017 03:43:03 200 230 [ Details
UsH77_003 09/15/2022 12:14:51 [ Details
USHTT_D04 09/15/2022 12:14:51 [ Details
Assign Tags +

Select the Setectors, tag, and date range. Then press “Assign Tags™ to assign the tag 1o measurements from the selected detectoes and date range.
All Detectors Mo Tag Selected = Asign Tags

Indicator Group Overrides +

=+ Add Override

N indicator group definition averrides have been assigned to this station. Click the Add Override buttan to add ane.

Trend Range b
Datte Range Calibration
08/15/2022 23:59  08/15/2022 23:59 Original Calibration + ) Open Samples Report

¥e-131m  Xe-133  Xe-133m  Xe-135  ooe

100 100
0.12 o .
o0 30 oo - -
- o ] - - .
0 a0 010 . - , "
70 70 0.08 *
0.08 L] - " -
60 50 o £ - - . . .. . . .
z = oo7 -
&0 o B E - - = 2 Wt YLt * .
S0 5003 = 0DE - . s u L ] L] .

Figure 11-5. Station Page

11.2.3.1 Information Panel

The information panel allows viewing and editing of basic station information such as location, type,
and assignee. To edit the station information, click the Edit Station button at the bottom of the
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information panel. Make the desired changes, and then click the Done button to save the changes or the
Cancel button to cancel.

Select Station
USX75 x New Station

Station USX75

Information 4

Country Code US Latitude 38 *  Longitude -78.4*  Elevation 0 POCID 0
Station Type BetaGamma *  Station Model SAUNA  Calculation Type BetaGamma 10 ROl *  Type xx  Status

Description Charlottesville, VA Assigned To Brian.Schrom@pnnl.gov Indicator Configuration

#" Edit Station Manage Station Models

Figure 11-6. Station Information Panel

11.2.3.2 Recalculations Panel

The recalculations panel (Figure 11-7) allows users to queue measurements for recalculation and view
the number of measurements in the queue.

Recalculations

To select measurements for recalculation, choose a date range and click "Preview."

Acquisition Start

® =

Figure 11-7. Recalculations Panel

To add measurements to the queue, select a date range and then click Preview. A dialog box (Figure
11-8) appears indicating how many measurements would be recalculated, how many measurements are
already in the queue for recalculation, and how long it may take to complete the recalculations, including
the ones already in the queue and the ones being selected.
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Recalculation Preview

There are 3 measurements already queued for recalculation.

Proceeding with the selected date range and measurement categories would
add 64 measurements to the queue, taking a total estimated duration of about 1
minute to complete.

Acquisition Start
08/01/2022 00:00 x 08/05/2022 00:00 x

sl B
16 48

You can reduce the number of additional measurements to recalculate by:
» narrowing the date range
= unchecking one or more of the measurement categories to remove
them from the batch to be recalculated

Click "Recalculate" to proceed with recalculating the 64 selected
measurements.

Recalculate Cancel

Figure 11-8. Recalculation Preview Dialog

The dialog provides the user the opportunity to reduce the number of measurements that would be
added to the queue by changing the selected date range and/or unchecking groups of measurements.
Clicking Recalculate adds the selected measurements to the queue.

Recalculations

Measurements Queued for Recalculation
14 3B

To select measurements for recalculation, choose a date range and click "Preview."

Acquisition Start

-3 »® Preview

Figure 11-9. Recalculation Queue

The recalculation queue (Figure 11-9) appears when Station measurements are detected in the queue.
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11.2.3.3 Reparse Measurements
The reparse measurements panel (Figure 11-10) allows users to select measurements for

reparsing. To select measurements to reparse, select the detectors, data types, and date range of the
measurements to add to the queue.

Reparse Measurements

To select measurements for reparsing and recalculation, choose the detector(s), measurement type(s), and date range, then press "Preview." Gas Background and Detector Background measurements should be reparsed and

recalculated before Sample measurements.

All Detectors All Types Preview

Figure 11-10. Reparse Measurements Panel

Then click the Preview button to open a dialog showing how many measurements would be
added to the queue, how many measurements are in the recalculation queue, and how long it may take to
complete reparsing and recalculating the measurements, including ones already in the queue and ones
being selected.

Reparse and Recalculate Preview

We found 348 measurements that would be reparsed and recalculated based on your
selections.
There are 3 measurements already queued for recalculation.

Proceeding with the selected date range, detactors, and measurement types would add
348 measurements to the queue, taking a total estimated duration of about 3 hours to

complete.

Acquisition Start
08/13/2022 00:00 x 09/06/2022 00:00 wx

USX77_003 24 150

USKT7_D04 24 - .
Click to unselect

You can reduce the number of additional measurements to reparse and recalculate by:
= narrowing the date range
» clicking on rows, columns, and cells in the selection grid to remove
measurements from the batch to be reparsed

Click "Reparse" to proceed with reparsing and recalculating the 348 selected

measurements.

Reparse Cancel

Figure 11-11. Reparse and Recalculate Preview

The Reparse and Recalculate Preview (Figure 11-11) provides the user the opportunity to reduce the
number of measurements that would be added to the queue by changing the selected date range and/or
unselecting measurements grouped by their datatypes and detectors. Clicking Reparse will add the
selected measurements to the queue.
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Reparse Measurements

Measurements Queued for Reparsing

o o8

24 12 B8

To select measurements for reparsing and recalculation, choose the detector{s), measurement type(s), and date range, then press "Preview.” Gas Background and Detector Background measurements should be reparsed and
recalculated before Sample measurements.

All Detectors All Types

Figure 11-12. Reparse Queue

When measurements from a station are in the reparse queue, the station’s reparse queue (Figure
11-12) appears in the reparse measurements panel.

11.2.3.4 Detectors

The detectors panel displays a table of all detectors assigned to the selected station (Figure 11) with
their expect beta and gamma gain values.

Detectors

Detector Latest Acquisition Start Ex
USX75_001 12/07/2014 15:53:08 200 230 L7|| Details
USK75_002 12/07/2014 15:13:50 200 230 L;|| Details
USX75_005 11/27/2016 21:52:11 200 230 ﬂ Details
USX75_006 11/27/2016 21:52:11 200 230 L7|| Details
USX75_007 09/16/2022 05:05:49 230 230 L;|| Details
USX75_008 09/16/2022 05:05:43 230 230 L;|| Details

Figure 11-. Station Detectors List

Clicking on the Details button for a detector opens the Detector page in a new tab. See section 11.3 for
details on detector configuration.

11.2.3.5 Assign Tags

The assign tags panel can be used to assign tags to many measurements at once. With all the options
selected the user can press the Assign Tags button to set the tag for measurements within the selected date
range and from the selected detectors.

Assign Tags 1+

Select the detectors. tag. and date range. Then press "Assign Tags" to assign the tag to measurements from the selected detectors and date range.

All Detectors No Tag Selected v 09/09/2022 00:00  09/15/2022 00:00
Figure 11-13. Assign Tags Panel
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11.2.3.6 Indicator Group Overrides

The indicator group overrides panel allows a user to assign a specific indicator definition group to a
station for a specific period. For each override, the Stop Date value is optional, but because overrides
cannot overlap, at most one override per station may have no Stop Date. Overrides which have not Stop
Date apply from the Start Date forward. To add a new override, click the Add Override button, fill in the
form, and click Save. If the override is not valid, an error message will be shown above the table row. To
view the indicator group configuration associated with an override, click the view button. To edit an
override, click the edit button. To delete an override, click the delete button.

Indicator Group Overrides

+ Add Override

Group Name Start Date Stop Date

GB Sauna Stations x 07/12/2022 15:20 08/03/2022 00:00 Cancel

Julia's Test Config 08/17/2022 15:29 08/25/2022 00:00 Lod K4 ﬁ

Figure 11-14. Editing an Indicator Group Override

11.2.3.7 Trend Range

The trend range panel displays trend data for the selected station. The default date range is one month.
The date range can be modified, and the chart will automatically update. If the station has custom
calibrations, they will appear in the Calibration dropdown. After selecting a calibration, the trend charts
will update to display data for the selected calibration.

Trend Range

Date Range Calibration

08/14/2022 16:38 09/14/2022 16:38 Original Calibration + ) Open Samples Report

Xe-131m  Xe-133 Xe-133m Xe-135 ccXe

Occurrences (lin)

ke

1004 r 100

90+
80
70
60
50
40
30+
20+

104 -

0= T T T T T T T T
-0.02 -0.01 0.00 0.01 0.02 0.03 0.04 0.05 0.06

mBq / m3 (lin)

-

%

Concentration

&

0.16

0.144

0.124

0104 ¢ ® o o o°
o o

0084 ® o

0.06

0.04

0.024

0.00

T
2022-08-14

== USX75_007

T
2022-08-20

T T T
2022-08-26 2022-09-01 2022-09-06

Collection Start

USX75_008 == MDC

Figure 11-15. Station Trend Range Panel

T
2022-09

Clicking the Open Samples Report button opens a dialog with tabular data for the selected calibration.
Within this dialog one or more calibrations can be selected. Click the Download Samples Report button to
download trend data for all selected calibrations in comma- separated value (CSV) format.
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Samples Report USX75 08/14/2022 16:38 - 09/14/2022 16:38 x

Sample Calibration Name Detector Name Sample Reference Measurement Calculation Collection Start Collection St
106699133650 Original Calibration USX75_008 75202208132211X USX75_008-2022/08/...  08/15/2022 05:05:10 08/13/2022 22:47:47 08/14/2022 10:
106699136479 Original Calibration USX75_007 75202208141011X USX75_007-2022/08/... ~ 08/15/2022 17:05:54 08/14/2022 10:47:47 08/14/2022 22:
106699137703 Original Calibration USX75_008 75202208142211X USX75_008-2022/08/...  08/16/2022 05:05:58 08/14/2022 22:47:47 08/15/2022 10:
106699138439 Original Calibration USX75_007 75202208151011X USX75_007-2022/08/...  08/16/2022 17:06:12 08/15/2022 10:47:47 08/15/2022 22:
106699138638 Original Calibration USX75_008 75202208152211X USX75_008-2022/08/...  08/19/2022 16:22:41 08/15/2022 22:47:47 08/16/2022 10:
106699139582 Original Calibration USX75_007 75202208161011X USX75_007-2022/08/...  08/19/2022 22:36:18 08/16/2022 10:47:47 08/16/2022 22:
106699139247 Original Calibration USX75_008 75202208162211X USX75_008-2022/08/...  08/19/2022 20:48:04 08/16/2022 22:47:48 08/17/2022 10:
106699139652 Original Calibration USX75_007 75202208171011X USX75_007-2022/08/... ~ 08/19/2022 23:27:39 08/17/2022 10:47:47 08/17/2022 22:
106699139502 Original Calibration USX75_008 75202208172211X USX75_008-2022/08/...  08/19/2022 21:19:21 08/17/2022 22:47:47 08/18/2022 10:
106699139445 Original Calibration USX75_007 75202208181011X USX75_007-2022/08/...  08/19/2022 21:38:19 08/18/2022 10:47:47 08/18/2022 22:
106699140417 Original Calibration USX75_008 75202208182211X USX75_008-2022/08/... ~ 08/22/2022 18:47:49 08/18/2022 22:47:47 08/19/2022 10:
106699140276 Original Calibration USX75_007 75202208191011X USX75_007-2022/08/... ~ 08/22/2022 18:29:46 08/19/2022 10:47:47 08/19/2022 22:
106699140354 Original Calibration USX75_008 75202208192211X USX75_008-2022/08/...  08/22/2022 18:23:36 08/19/2022 22:47:48 08/20/2022 10:

PAKez e Il @ Download Samples Report Close

Figure 11-16. Trend Data Sample Report

11.2.3.8 Indicator Quality

On the station detail screen (see Section 9.1 for full station detail documentation), the Indicator
Quality section (formerly Station Health) displays historical indicator quality data. Similar to the Station
Performance Overview graph the Indicator Quality section contains a graph showing indicator quality
over time. The quality indicators are summarized in the topmost indicator, the Station Overview. By
default, the chart displays data over the past 30 days with the indicators ordered alphabetically. The
desired calibration can be selected using the calibration dropdown. Hovering over an individual data bar
shows details the indicator, including its value and status—Bad, Fair, Good. Clicking on an individual
data bar will open the related measurement in a new tab. Note that white spaces will appear when no data
is available for a given period. Data for one or more indicators can be downloaded in the CSV format
using the download tool above the chart.

Indicator Quality 4
Date Range Calibration Indicators to Download

08/15/2022 21:35 08/29/2022 21:35  Original Calibration + Search... © Download [Good (1) ] [Bad3)]

|

O O 5 W] [
e AN
N —
USis- 008 ----L----F---*----h---i----ﬂ | Analysis |
USe 0o | ----P---‘- - L --J-- - CatA |
USx73-008

USK7s 008 ----— ) -F- -ﬁ- - - - - [ ccXe |
vsceoor [ M . F- -*----h- -A----ﬂ | Collection |
A ] [

Figure 11-17. Indicator Quality
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I------*------q [ Detector Background |
I------*------q [ GasBackground |
I------*------q | Processing |
| g ™ | xenon-133 L--q [ Quality Control |
Collection Total Concentration (-0.07 = 2.14) e-1 mBg/m?3

I--l Minimum Detectable 0.82 mBg/m? L--q | Reporting Time |
I--| Below Half MD  Above Half MD  Above MD L--q | Ll |
I--l Start: 2022/08/27 17:50:48 UTC L--q l e |
I r— End: 2022/08/28 05:00:47 UTC e q | T |
I _

I------*------q | Xe-133m |

Figure 11-18. Indictor Quality Hover

Indicators to Download

1-04

+/ Acquisition

~/ Detector Background

Air Flow
+/ Analysis

CatA

CatB

ccXe

Collection

Data Arrival

E

@ Download

‘2022—08—08

T [ [ [ T [T [

-_-_q_-_-

)

H

Figure 11-19. Indicator Data Downloader
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11.3 Detector Configuration

The Detector page (Figure 11-20) can be reached by clicking a detector link from the Station page or
by clicking the Details button for a detector from the Station page. The Detector page allows viewing and
configuration of detector-specific settings including expected gain values, queued measurement
recalculations, assigned calibrations, and indicator group overrides.

Station USX75
Detector USX75_001

Expected Gain Values +~
~ ~

Beta channel: | 200 & Gamma channel: 230 7 Update

Recalculations +

To select measurements for recalculation, choose 8 date range and click "Preview.”

Acquisition Start

x X

Custom Calibrations ey

<+ Add calibration

RL16 2016 MITER 06/03/2019 00:00 01/28/2022 00:00 © s o
Original Calibrations *
D Calibration Date sample Start Sample Stop
1862 05/15/2007 10:33 01/26/2013 17:04 02/17/2013 19:02 © m])
812 05/15/2007 03:33 06/09/2012 13:40 12/07/2014 15:53 fo3 u])
721 05/15/2007 03:33 08/04/2011 01:43 06/09/2012 02:10 © [l
3 05/15/2007 10:33 05/10/2007 13:10 06/14/2011 20:02 o [wl
541 06/01/2012 03:33 05/10/2007 06:11 05/10/2007 06:11 o 3
281 05/24/2005 10:38 07/26/2006 08:22 07/26/2006 08:22 Lod [l
Indicator Group Overrides *~
PP

Figure 11-20. Detector Page

Measurement recalculation and indicator group overrides work the same for detectors as they do for
stations. For information about these panels, see sections 11.2.3.3 and 11.2.3.6 respectively.

11.3.1 Adding a Custom Calibration

Custom Calibrations

sample File Name Valid From Valid To Recalibrate on Add?

Browse Cancel

Figure 11-21. Adding Custom Calibration

Clicking the Add Calibration button allows the user to upload a measurement file containing the
custom calibration, set a descriptive name, and set the period for which the custom calibration is valid
(Figure 11-21). Note that “Valid From” is required while “Valid To” is optional. The default for “Valid
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From” is the current date and time. If “Valid To” is left blank, then the calibration will be utilized with all
measurements after the “Valid From™ date.

Station Detector Warning *

The file contains a different station or detector than the station and detector you're uploading the
calibration to.

Station File Station
USXTS UsLis
Detector File Detector
USX75_008 UsSL1s_0DOS

Click OK to use the calibration in this file for station USX75 and detector USK75_003.

0].4 Cance
Figure 11-22. Mis-match Detector Dialog
If the user attempts to assign a calibration from a different system or detector, a dialog will ask the

user to confirm that they want to import the mis-matched calibration (Figure 11-22). Selecting OK will
confirm this choice.

Once required entries are filled, the checkmark button is enabled. After clicking the checkmark
button, the file is uploaded, parsed, and inserted into the database, and the page is updated with the
uploaded calibration (Figure 11-23).

Custom Calibrations 4+

<+ Add Calibration

Name Valid From Valid To

RL16 2016 MITER 06/03/2019 00:00 01/28/2022 00:00 Lod 7 ﬁ
Figure 11-23. Uploaded Detector Calibration

After uploading a custom calibration, whenever measurement files are analyzed (either upon import
or user-triggered recalculation), if the measurement’s acquisition start time falls within the custom
calibration’s valid period, then additional analysis will be performed on the measurement with the custom
calibration, and its results may be viewed on the Sample Review page by selecting the calibration from
the Calibration dropdown select.

11.4 Quality Indicator Group Configuration

On the Quality Indicator Group Configuration page, users can change the configuration of limits for
station quality indicators (see Section 7.2 for a definition of indicators). Start by going to the Indicator
Config menu item (found in the Administrator tab on the header). Select a configuration to view or
modify using the Configuration drop-down menu.
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Quality Indicator Group Configuration

Configuration

|

Config Instance copied from Julia's Test Config

Copied from Sauna Config #2
GB Sauna Stations

Julia's Test Config

Nicks test

Sauna Config #1

Sauna Config #1 #5

Sauna Config #2

US Sauna Config

US Sauna Config2

Xenon International Baseline

Figure 11-24 Indicator Group Selection

For each quality indicator, users can adjust the limit label, and adjust the limit value. If the quality
indicator value crosses a limit value, the indicator’s status is assigned within that limit. See Figure 9.4 for
an overview of the screen.

Users can also toggle email notifications for an indicator’s limits. If a quality indicator value crosses a
limit and the email notification is enabled for that limit, a notification is sent to the configured email
address at the time of calculation. See Figure 9.5.

Once configuration is complete, a user can save the configuration by clicking the Save button or save
a new configuration using the Save As button. A quality indicator group configuration can be assigned to
a station using the station indicator group override panel on the Station page or a detector using the
detector indicator group override panel on the Detector page, see Section 11.2.3.6.
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Quality Indicator Group Configuration

Configuration

Sauna Config #2

Acquisition (s)

Critical () Warmning () Good () Warning () Critical (
39396 1% 10 -2% 39798 Region description 40602 1% 10 2% 41004 jon tion

Air (m3)

Critical () Good ()

<0 0 >=0

ccXe (cc)

Critical () Warning Good () Warning () Critical
<05 05 Region description 0.75 Region description 1.25 Region descriptior 15 >15

Collection (s)

Critical Warning Good () Warning () Critical ()
Region description 42336 1% to 2% 42768 Region description 43632 1% 10 2% 44064 jon ¢ otion

Figure 11-25. Quality Indicator Group Configuration

Acquisition (s)

Critical () Notify system administrator

39396

Figure 11-26. Toggle Email Notifications
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11.5 Users

The Manage Users screen is used to assign roles to users which controls which review queues they
have access to (Figure 11-27).

Manage Users

New User

User Enabled Analyst Lead Analyst Snr. Analyst Process Eng. Dir. of Ops.
Admin
DisabledUser o d d @] O (@]
NewUser o ] ] O O

Figure 11-27. Manage Users

The first column shows common name of the user, hovering the mouse over the name shows the full
name of the user if it is different.

The checkboxes can be used to select the roles (Analyst, Lead Analyst, Senior Analyst, Processing
Engineer, or Director of Operations) a user is assigned. The Analyst role will be automatically added to a
user granted the role(s) Lead Analyst, Senior Analyst, Processing Engineer, or Director of Operations.
The Lead Analyst role will be automatically added to a user granted the Director of Operations role.
Changes are saved automatically. Inherited roles will not be unchecked along with the heir role (e.g.
unchecking Lead Analyst role will not uncheck the Analyst role). The “Enabled” role controls access to
Watchmen; any user not enabled will be shown an error when trying to access Watchmen. A user is not
assigned a role, besides “Enabled,” will be able to view measurements, but will not be capable of
reviewing them. To remove an existing user, click the trash can to the right of the username. Only users
without references (no assigned or reviewed measurements) in the Watchmen application can be deleted.

New users added via New User button, or through the web request, will not be enabled, nor will they
be assigned roles automatically. These new users will be filtered to the top of the users list. Additionally,
a bell icon will be added to the Administrator’s menu, and the Users menu item to notify Administrative
users that a user is awaiting a role. Enabling the user, or assigning them roles, will turn off the
notification, however while on the Users page, the new user will remain at the top, as there may be
several roles that are needed to be applied to the new user.
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11.6 Tags

The Tags page is used to create tags which can be assigned to measurements and stations. These tags
can be used to categorize or flag measurements.

Tag Information

MNew Tag

Title Title | Test Description | This is a test

At Scienta
Burn-In Created By Last Updated By
QB S0V1 NO
REGENPHD Creation Date Last Updated
Radon
¥el3lm

~ Save Tag X Cancel
¥el33
¥el3i3m
¥el3s

chrisTest

Figure 11-18. Creating Tag

The user can press the New Tag button to create a tag. After entering a title, the user can save the tag.

Tag Information

Mew Tag

Title Title ¥e131m Description

At Scienta

Burn-in Created By Admin Last Updated By Admin
0B SOV1 NO
REGENPHD Crestion Date 2022-07-07T18:21:55.903Z  Last Updated 2022-07-07T18:21:55.903Z
Radon

Test

# EditTa [0 Delete Ta
¥el3lm g UI] g

Xel33
¥el33m
Xel3s

Figure 11-19. Editing or Deleting Tag
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The tags can be edited or deleted by clicking on the tag in the table.

Station Tag Configuration

New Station Tag

Station Id Tag Title Station Code | USK7S Tags | Xel3lm

QBxo7 Burn-In
' Save Tag X Cancel

Figure 11-20. Creating Station Tag

The user can also assign tags to stations. To assign a station tag they must select a station code and
tag and then press the save tag button.

11.6.1 Related Sections
To learn how to assign tags to many measurements at once see the Assign Tags section.

To learn how to filter by tags on the search page see the Searching section.

To learn how to assign tags to a measurement see the Assigning Tags to a Measurement section.

11.18



12.0 Information

By clicking on the question mark in the menu bar (E]), users can access the Information screen. This
screen displays information about the Watchmen application. The information sections are defined in the

following areas. See Figure 10.1 for an illustration of the information screen.

Server Information

Components Environment
War server Apache Tomcat/7.0.57
Version 3,2.0-SNAPSHOT Java VM Name QOpen)DK 64-Bit Server VM
Built 2010/01/01 00:00:00 lava VM Vendor Red Hat, Inc.

Jawa VM Version 1.8.0_292
05 Name Linux
05 Version 4.14.138-rancher
Max Memory 3,48 GiB
Total Memory 1.33 GiB
Free Memory 497.42 MiB

Processors 8

Calculation Information

10 Region Calculation Definition Report

Legal

This computer software was prepared by Battelle Memorial Institute, hereinafter the Contractor,
under Contract No. DE-AC05-76RL0 1830 with the Department of Energy (DOE). All rights in the
computer software are reserved by DOE on behalf of the United States Government and the
Contractor as provided in the Contract. You are authorized to use this computer software for
Governmental purposes but it is not to be released or distributed to the public.

This material was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor the United States Department of Energy,
nor the Contractor, nor any of their employees, nor any jurisdiction or organization that has
cooperated in the development of these materials, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness
or any information, apparatus, product, software, or process disclosed, or represents that
its use would not infringe privately owned rights.

Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof, or Battelle
Memorial Institute. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.

PACIFIC NORTHWEST NATIONAL LABORATORY
operated by
BATTELLE
for the
UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-ACO05-76RL01830

Figure 12-1. Information Detail
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12.1 Server Information

This identifies information about the web server hardware and versioning, as well as the software
build date.

12.2 Calculation Information

This is a link to a PDF document that illustrates the 10-region calculation process for Watchmen.

12.3 Legal

This section is a legal software notice from PNNL operated by Battelle, sponsored by the
U.S. Department of Energy.

12.4 Developer Information

This section contains a link to the development REST API for documentation.
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13.0 Context Parameters

This section documents the parameters, required and optional, utilized by the application. Required
elements are in bold text. Parameters that may be shared by artifacts if deployed on the same instances are
denoted by X in shared column. Further details regarding context parameters, and their setting, can be
found in the system administrator’s guide.

13.1 Mothman Context Parameters

The following are the parameters that are utilized by the Mothman artifact.

Table 13-1. Mothmen Context Parameters

Parameter Description Shared
gov/pnnl/watchmen/host URL where Webviewer app is deployed
gov/pnnl/mothman/archiveDir Directory to store processed samples
gov/pnnl/mothman/watchDir Directory to monitor for new samples
gov/pnnl/mothman/errorDir Directory to store samples that cannot be processed
gov/pnnl/mothman/duplicateDir Directory to store samples that have already been processed
gov/pnnl/mothman/pluginDir Directory where plugins are located X

gov/pnnl/mothman/threads
gov/pnnl/mothman/jdbc/mainDB
gov/pnnl/mothman/dbDialect

gov/pnnl/mothman/indicator/emailTo

gov/pnnl/mothman/smtp/host
gov/pnnl/mothman/smtp/prt
gov/pnnl/mothman/smtp/encrypt
gov/pnnl/mothman/smtp/from

gov/pnnl/mothman/smtp/to

gov/pnnl/mothman/smtp/auth

gov/pnnl/mothman/smtp/user

gov/pnnl/mothman/smtp/password

Number of threads available to application (default: 1)
Database connection configuration
Database dialect (default: “oracle™)

Recipient’s email address for indicators; may be a comma
separated list of email addresses

Email server hostname

Email server port

Sets encryption type to “SSL” or “TLS”, else none
Sender’s email address

Recipient’s email address for standard communications; may
be a comma separated list of email addresses

Email server require authentication: “true” or “false”? If not
authenticated, credentials are ignored

Username for email server authentication

Password for email server authentication

13.2 Webviewer Context Parameters

The following are the parameters that are utilized by the Webviewer artifact
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Table 13-2. Webviewer Context Parameters

Parameter

Description Shared

gov/pnnl/watchmen/trustedHeaderUsername
gov/pnnl/watchmen/trustedHeaderDisplayName
gov/pnnl/watchmen/testingUsername
gov/pnnl/mothman/pluginDir
gov/pnnl/watchmen/melusine/xeconScript
gov/pnnl/watchmen/reportDir

gov/pnnl/watchmen/jdbc/mainDB

Parameter containing current user’s username

Parameter containing current user’s display name
Overriding username for testing

Directory where plugins are located X
Full path to Xecon script

Directory to store Reviewed Radionuclide Report

Database connection configuration
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