Interactive dashboards

Organizing Waste Disposal

FWF Inventory Volume Assignment by Disposal Unit Level

[Waste Level Control Panel)

DISCLAIMER

This dashboard is used to assign disposed and candidate wastes to different levels in the FWF. &
Instructions are keyed to the numbers on the dashboard: @
Decide which candidate inventories are to be evaluated for disposal. The user can include up to 6 different candidates for the W

1. Define volumes of the candidate wastes to be disposed (not modeled if volume =

2. Define candidate activities:

Volume assigned to disposed + candidate wastes (unassigned volume in

[ow

ay): 02247 —

A B c D  CleanDU CtdDU disposed Rad Activities g fiacleCodes,
volume (m?) 0 0 0 0 95000 5000 4760 m3 Corrosion-limited release:
bulk volume: 0m3 0 m3 0 m3 Om3 423656 m3  22288m3 21268 m3 Oadedcdp

<. Apportion the bulk volume (m®) to each level for each candidate and for disposed waste: assigned unassigne
A B C D CleanDU CtdDU  disposed bulk volume  bulkvolume N

Level & 0 0 0 0 S0000 10000 0 0000 m3 518410 m3
Level & 0 o 0 o 50000 10000 o 50000 m3 481965 m3
Level 4 0 0 0 0 50000 2208 0 52788 m3 453376 m3
Level 3 0 0 0 0 50000 0 0 50000 m3 470535 m3
Level 2 0 0 0 0 100000 @ 0 0 00000 m3 336548 m3
Level 1 0 0 0 0 1000000 N\ O 11268 1268 m3 292447 m3
Level 0 0 0 0 0 23656 \ 0 10000 33656 m3 \m m3
assigned: 0 m3 0m3 0m3 Om3 423656 m3 1467222 m3 281505 m3

remaining: 0 m3 0 m3 0 m3 0 m3 0 m3 0 m3

221598 21268 m3 160
0 m3 0
: ) 4,
— [+] Use unassigned vol. for future wa

2 6 —

® 5 Future bulk vol: 2 516055826 m3
o 4 ] Future waste vol: 63146575 m3

@ 3 ]
a 2 _— \\ 100000 m3

1 — \
=
B 2e-15 \ \<FWF MCC levels [+] Include FWF dispd i
“

Here a waste disposal landfill needs to optimize the placement of incoming
materials while monitoring available space and “room” for additional risks.

e Text Box for instructions.

, Buttons link to Data arrays that are

too large for the Dashboard.

Check Boxes link to conditional
\&at\aelements for operational flags.

W‘cies: IrradMetalFlag_CandA >

Definition

2SS BN rradMetalFlag _Can

Description

Flghnd hf'y andidate waste a
for slow

Display Units: Type... |Scalar

Result Displays are arranged 1n a
table, and linked to Expressions.

GoldSim Dashboard Tips 'n’ Tricks

with illustrative examples from models for radioactive waste management.

Selecting ltems In Space

This interactive map allows the user to decide which waste disposal pits
to include 1n the analysis. Since they may be hard to find on the map, a
coordinated alphabetical list 1s also provided.

Each item 1s attached to a conditional Data element—you can have
more than one Dashboard control connected to an element output.
These conditional elements are collected into a vector for all of them.

Combo Boxes allow for the
quick selection of ALL or
NONE of the pits, or “User-
Select”. With one of these

NDA Facilities

——fo[vcsec <]

Sp. Holes, West

Select ALL =

Selection of NDA Special Holes, West Group

Instructions

[ R B .

e A

# In order to make selections for all NDA Facilities, just the Special Holes West Group, or individual
Spemal Hole Decision Units using this dashboard, make sure that the NDA Facilities are user-

.1
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[AsH-9 & [sH-78 @f [OsH-87 @ [AsH-95 @ MsH-1del  [sH-12ef FsH208f sH-128¢f [OsH-1368
set to ALL Ot NONE’ the [FsH-12 @ [AsH-80 @f [OsH-28 @ [sH-96 @ [MsH-105@f [HsHu3gl FsHaagl MsHang [OsHa37¢f
USCI’-SGIGCtGd pltS arc MsH-69 @ [sH-81 @ [sH-29 @ [sH-97 @ [IsH-106@ FsH-114@ FsH 2@ FsH-1308f sH-132¢f

. . MsH-72 @ [1sH-82 @f [1sH-90 @f [“IsH-98 @f [AsH-107@f [FsH-115@f FsH-123@f A sH-131af
OVCI’I’l.ddep bUt thelr CJsH-91 g [sH-100gf [FsH-108@f [FsH-116@f [FsH-124¢f [FsH-132¢f
Selectl()n 1S pI'GSGI'VGd. SH 7 ClsH-92 @ [MsH-101@f  sH-100@f  PsH-117@f  sH-125@f  IsH-133@f

] spefie g’ [IsH-85 @f [sH-93 @f [sH-102@f [PsH-1108f [AsH-118@f  [FsH-126@f  []sH-134@f

. (AH-77 @ [JsH-36 @ [JsH-2 @f [AsH-103¢f [FsH gl sH-119¢f  [AsH-127¢f [JsH-135¢f
Note the pairing of Check E
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Status Displays, which
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indicate whether the pit is s
included in the modeling E 72 |
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in the Combo Boxes.
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Interactive Map

Run Model

The user’s selection (request) 1s only part of

that the proposed Thermometers are

dispos

~

al plan works.

linked to Expressions.

Input Grid linked to a Data array for
user to “load” each disposal layer.

., Text boxes next to the displays
Chntrol Panel Wmes Inventory Controls Browse Modl Run Mudel.\explain What iS being ShOWn.
Status Results g X R, Buttons are arranged
show that layers T E— e in the same locations
are not over-filled. I T e at the bottom of each
& e . 05 Dashboard to aid in
Status Result and ™7 =2 =2 navigation.
Result Display are Crwwwm Ot ||| = =
combined to show

A “Manual’ Iterative Calculation

Although GoldSim can iterate to an optimal result, this ability has 1ts
limits, as 1n optimizing an entire vector. This Dashboard includes
instructions for the user to perform an iterative calculation.

The objective 1n this analysis 1s to determine radionuclide-specific limits
on waste concentrations that just meet limits of risk.

the logic for including a particular pit. There
are actually 3 levels of nested inclusion, from

RCRA Landfill Waste Concentration Limit Determination DISCLAIMER
Text Boxes o—

RCRA Landfrﬂ Radiological Impacts Analysis Waste Concentration Limits Calculation is to identify those "'*
inventory actmty conc specific radionuclides that correspond to specified peak annual doses to any receptor within
the RCRA time of compliance. These are Waste Concentration Limits (WCLs). Instructions follow:
SN TN RPN (R DI S W

- RCRA WCL Setup - RCRA Landfill Layout
{87 Set RCRA WCL Determination Made Select which RCRA Cells to include: RCRA Layout Diagrams
Checkboxes and e While in RCRA WCL mode
Inp t Ed't BO es standard modeling is disatlnled LI AR By QG I
u 1 X *— o '
: SEIHES”W A DEFRG H| I J| K| L| M{ N| O] P R| &
(SOIIIC dlsabled) .\\ compliance (TOC): 1000 years Q
o sired dose |71 mremiyr Clayfill thickness: Waste area:  Waste volume:
' —g 3072 ft 69767.9 m2 1.21e6 m3
[ Set clay fill thicknes: ft el ~ ) |
y ' are disabled. SN R I [ T I
Pf
Text Results - RCRAWCL Determination Settings - RCRA WCL lterative Calculation
: Fefl = CoB0 Cofl o lterate until estimated WCLs
lect the decay chain ~ I are within this percent error: | 0.01
ember for which the Zra3Mo93 = Nb93m |Nb93m ~
WCL is to be determined. Prr146 > SmA4E Pmld6 Run Model... . S;Syt?;?g?teéélzﬂ},

. For most radionuclide Sm145=Pm143 S5m1d3 Copy this vector.. contents of this vector,
Slmple TeXt, SOMme Species, there are no Po209 = Ph205 o209 ..enter EditMode... = set to Edit Mode (F4)

1 modeled parents or progeny, ' ' = paste (ctrl V) the vector
Wlthlrethaln%les tlo and deterF:ninatinn uzufplthegI / Actinium Series U235 M Bl uaﬁzuea irEtu:u thi; one, and
emu ate t e. amiliar WCL corresponding to the Thorium Series Th232 Rerun model. & | . run the model again.
Windows dialog | | Lo fiod dnon Bt e ! P28 ~ Check RCRAWCL R&ults (button below) to see
bOX : : which receptor and whidy radionuclide in the decay

Decay Chains Reference Diagram Meptuniu Am2a41 " chain is controlling the WSL.

Control Panel RCRA WCL Resu VHCHA Decay Chain Behavior

Dose Details Browse MN Run Model

Combo Boxes

/

d

Status Result

N

Buttons

- | SH-83
NDA Facilities WMA Controls WMA 7 Closure Options
Usger-Select
Sp)Holes, West .
— [ am
5el\t:t ALL \‘{hﬁi’f SHE3 Retiljlfft//,y !&'—
Include SHB83 Switch
N ,__——-”” If Then
!U— Include  NDASHW Switch |Include NDASHW Switch == 1 1
Include NDASHW Switch == 0 0
Include_NDA_Switch Elee | Select_SH83_Request

Dashboard workarounds for GoldSim limitations

“All NDA Facilities” to “All Special Holes,
West” and finally the User’s Request.

Identifying the Culprit

Result Display Controls allow up to only 5 states to display a result, using
predefined 1cons sets. This Dashboard shows how to 1dentify the particular
receptor who 1s most at risk, and whether any given radionuclide 1s at a
solubility limit ( @) or 1s limited by 1ts specific activity ().

/

Results of the RCRA Landfill WCL

H3 to Cobl Mi3% to CdY3m | [Sn121m to Sm151

Eul30 to TI204

Pb205 to Pal3l

RCRA Langfill Waste Concentration Limit Determination Results

termination are presented in several tables, arganized by radionuclide.

U232 to Puldd

max. exposed receptor™
ARMRSROWF H R

Mze O o o0& oo

DISCLAIMER

Amddl to Cf25d

Tauxian Solutions, LLC

John Tauxe, PhD, PE

Specifying Locations on a Map

GoldSim and i1ts Dashboards do not allow the selection of arbitrary
locations on a map. This workaround displays a map and provides an
input table for the user to locate well modeling locations.

Control Panel

*» Area G RRA Groundwater Location Selection

g
C

C

d

9

=

include

Instructions

Using the map as a
guide, determine 8
locations at which

to "observe"

roundwater
ontaminant
oncentrations.

Enter the X
(easting) and Y
(northing)
coordinates n the
table at the lower
right corner of this

ashboard.

These locations
are used in dose

roundwater

domestic water

ource, and in
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app oximate location of nearest residence .

0

500 1000 1500 2000

&uundwater Modeling white paper

2500 BDDD

3500

4[][][] 4500 5000 5300 GO0O0 e300

X Teet east

groundwater flow direction

& Origin
1,641,715,

WDRS33
DRGCD

Enter X (east) and Y (north) el eI R
values in the table below — 2000 >
Ig:fugﬁluf cations (A WelB 6700 /200
' S . WellC 3z00; 2750
NOTE. Well Als used in the s e
moae ?5 4 ptmw Drl WellE 3500 3350
SSMC Waler supply. WelF 3500 2000
. WellG 3500 1750
Locations ca be shown S5 s
on the map.
Control Panel Sim Settings Run Model

The map 1s an
imported image,
_s with GoldSim
Text elements
and drawing
elements added.

This Input Grid
allows the user to
specify up to 8
well locations
using the map
coordinates.
Locations must
be identified on
the map, with
coordinates
entered 1n the
table.

This Button
links to the
results for the

3

specified well
locations.

Text and
drawing
elements
provide
orientation.

Instructions
are provided
in a Text Box.

A Hyperlink
accesses a PDF
document for

background reading.

Text elements and

Result Displays in
a table provide
information from
the model.

Testing Model Functions

In order to verify and evaluate the function of different physical
and chemical processes 1n a model, the user can select/deselect
the processes and watch the results displayed on various graphs.

CT Testing and Diagnostics Control Panel

In

structions

Since these results follow the
migration of 1129 from the 33
Shafts, make sure that the

ncentration Results

cs14 DoDoOD® oo

model is not set up to move
the RH-TRU wastes from the
shafts to the GCD borehaoles

Control Panel RCRA WCL Controls Decay Chain Specific Results

Dose Details

Browse Model R

— RCRA Landfill Inventory 'H
max. exposed receptor™ ratio of max peak dose | inventory conc. for Cs135 0O O0o00A0
nuclide® | activity conc. | O  disposed act. | max. peak dose | pAR NRSROWF H R to inventory conc. dose limit {or SA)™ .
_ _ — _ Each of these is a 2-stage
Sn121m  6,72e13 pCifg 29el13C 197eETmremfyr O O O O ﬁ O O 2.94e-9 (mremfyr)/(pCifg 3.4e8 (pCifg) .
Sn126 1.23e10 pCifg § The aqueous solubility limit was reached for the indicated radionuclides. rrﬂf}fr]f(pl:ifg: 131687 (pCi/g) ReSUIt DlSplay CODtI'Ol
Sb125 1.04e15 pCi/q { Iterative approximations of waste concentrations may need to rem/yn)/(pCi/t  1.04e15 (pCifg) - . . .
129 116&62&!3 accomplished "by hand", since the response of dose to waste concentration rem,"}g:rrjf;:](:if. P2 llnked tO dn ltem 1Ina
' is non-linear. *.l °
Cs134 1.2’9&15p':ifg T FIETE T n.mremf}fr]f '_ .'|E-E15|:p':ifg:l Condltlonal ExpreSSlon, a
Cs137 2.03e9 pCifg 838 Ci weNsgyr OO 00O & O e- 1 (mrem/yr)/(pCi/g 5.99¢6 (pCi/g) R
Ba133  255¢14pCi/g®  1.11e14C 55382 mrem™M0 O O O 0O 2.172e-10 (mrem/yr)/(pCifi  4.6e9 (pCifg) I'CCCptOI'. Each Expressmn
La137  43510pCi/g©  1.89e10Ci 453 mrem/yr 0o & oo 1.041e8 (memfyn)/(pCilg  9.61€7 (pCifg) tests all SpCCiCS to see Wthh
Pmi144  252¢15 pCi/g 1.09e15Ci 0369 mremfyr [ OO0 0O O 146316 (mrem/fyn)/(pCi/t  2.52e15 (pCifg) &f . .
Pm145 0 pCify 0Ci 170 mremdyr O O O & oo 0 (miremyr)/ (pCifg) 0 (pCifg) I'CCCptOI’ 1S at greatest I'lSk.
Pm146 4.43e14 pCifg 1.92e14 Ci 18 mremfyr O O O O O O 4.4468e-13 (mrem/yr)/(pCi/i 2.25e12 (pCi/g)
Pm147 9.27e14 pCifg 40214 G 0.263 mremfyr O & oo no 2847e-16 (mrem/fyr)/(pCir - 9.27eld (pCifg) el Expression Properties : MaxReceptorls_AdjacentResident X
Smi45 2.65e15 pCifg 11515 Ci 0.07 mrem/yr [ g‘ OO0 0 &.436e-12 (mrem/yn)/ (pCi/i 1.55e11 (pCi/g) Defrition
Sm146 0pCi/fg © 0G  2émeemiyr o0 OO ® OO 0 (mrem/yr)/(pCi/q) 0 (pCi/g)
Sm151 263613 pCifyg 1.14e13Ci 2676mremfyr O O O O & O O rem/yr)/(pCi/i  1.16e9 (pCifg) Element ID; |Maxnecepmrxs_mjacenuaesident e
Sm145>=Pm145 Pm146 = 5m146 Description: Condition identifying maximum dose is to the Adjacent
* Radionuclides identified in the same color are members of a decay chain and require individual WCL deveMgent. Resident
** Receptors: AR adjacent resident, MR nearest resident, SR on-site resident, OW oilfield worker (driller), F farmeMNgd hunter, B rancher _ . lic it _
*** Avalue of 0 pCilg means that the WCL for this radionuclide is not evaluated. A checkmark indicates that the WCL ™om specific activity. Display Units: |=enciten Type... | Vector[Species]
Equation

MaxReceptor_RCRA = 0 mREMfyr and MaxReceptor_RCRA ==

odel PeakDose_AdjacentRes_TOChyRad

The row of 7 Buttons (actually 6 Buttons and one Text
clement) at the top simulates the GUI concept of tabbed dialog
boxes. These direct the user to one of 7 similar Dashboards:

H3 to CobD Mi3%to Cd113m | |Sn121mto Sm151 Eu150 to TI204

This solved the problem of having far too much information for

a single Dashboard.

Pb205 to Pa231

U232 to Pu2dd

@ More information is provided
in the Tool Tip that appears when
hovering over the (always) yellow
indicator in the column heading.
It’s just a Result Status Display
that 1s always TRUE.

Am2d] to Cf252

(on the Control Panel).

Various tests can be runin
order to verify correct
operation of the physical
processes that govern
contaminant transport (CT).
These tests are outlined
below, organized by process.
For this purpose, the mass of
I-129 is traced throughout the
model domain. This
radionuclide is chosen since
it is long-lived, mobile, and
partitions onto porous media
solids as well as into the air
phase. Therefore, 1129 is
affected by all processes.
The tests involve settingthe

~

Si

The timing of all disposals can
be examined here:

Disposal Timing

im duration =

# of realizations =

Results Dashboar

1000 yr

— Physical Processes

Select physical processes to
maodel (disable for diagnosis
only):
airfwater partitioning (KH)
air diffusion
water advection
water diffusion
aqueous solubility limits
[1 zoilfwater partitioning (Kd)

resuspension
[] animal burrowing
[] plant uptake
[+] surface erosion
cliff (and gully) erosicn
NOTE: The decay of Spgcies
(radioactive and biochen\cal
decay) can be disabled
globally on the Contaminan

Transport tab of Model
Options.

In order to force an
exaggerated response (e.g.
for solubility limit testing)

[]add large 1129 test inventory

Exposure parameters:

[Jinclude dose from Rn222 in Air

Allow basements/kivas

choose the large test inventory:

+ Area G Radiological Risk Assessment Model

— Testing results

Mass conc. 11289 in atmaspheric air (L) and dust (R) for WDRS33

atmosphera

Mass conc. 1129 in media in UZ (L) and 57 (R) for WDRS

pore air

fi

There is no Air
in the saturated zone.

=—F

pore water

on solids

dass conc of 1129 in water (L) and channel sediment (R) for PC5

)

Disposal Unit Index

\

Control Panel Sim Settings Run Maodel

These Result
Windows show
where [-129 1s
present in various

media and locations,
_es0 that the user can

Jx

=

SimulationDuration

o}
MNum

Jx

Realizations

Expressions are added in order to
provide simulation information in
these Result Displays.

if { Realization =0, 1, NumOfReal )

confirm that a
selected process is
working and a
deselected one is
not.

This 1s useful as a
qualitative quality
assurance check.

These same
Buttons are
provided on every
Dashboard to
provide
convenience and
consistency.

The selection of physical processes through Check
Boxes makes use of Dashboard Control Attributes,
which can hide or present controls depending on
the status of other controls. Here, resuspension is
dependent on the state of soil/water partitioning.

www.tauxian.com




