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Objective: Describe technical challenges
and associated responses for evaluation of
the 200 West P&T performance and long-
term planning:

Simulation results vs. the real world
Communication of Results
P&T system constraints

Importance of water levels/hydraulic
capacity
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Simulation Results vs. Real World

Carbon Tetrachlonide Mass Extracted

The Plateau-to-River (P2R) Model is the -
primary simulation platform for the Central
Plateau RPO

Development has a long period of record for ..
history matching (1943-2022) y
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ECF-200UP1-20-0036 ECF-HANFORD-21-0034
ECF-200W-20-0052 ECF-200W-21-0031
ECF-200ZP1-20-0056 ECF-200ZP1-21-0035

Cumulative Impacts ECF-HANFORD-21-0005 ECF-HANFORD-21-0042
ECF-HANFORD-21-0006 ECF-HANFORD-21-0043
ECF-HANFORD-21-0007 ECF-HANFORD-21-0044

F% Alternative Conceptual Model ]
8.3.1and 8.3.2

Composite Analysis

ECF-HANFORD-19-0119

ECF-HANFORD-19-0120
ECF-HANFORD-20-0075

Evaluation
ECF-HANFORD-21-0004

CP-57037, rev. 2

DOE/RL-2018-69,
DraftA

CHPRC-02868-VA
CHPRC-02869-VA CP-57037, rev. 1

Interim FS
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Why is this important?

Initial Model Development
CP-57037,rev. 0
[ECF-Hanford-13-0031, rev. 0

[ P2R d Model (periodic )
((16nwp220 ][ 17-nwe-007 ] Peer Review LFRG Review
.
IAMIT Determination
11-NWP-001 15-NWP-189 fropiives
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P2R Model Version 7.1 [ Regulator Feedback ][ P2R Model Version 8.2 ]{ P2R Model Version 8.3 ][ P2R Model NextGen ]
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Conceptual Site Model

“A performance-based optimization approach

relies on frequent updates to the CSM based on s i o W
the data and information collected during it Y o §
operations to inform further adjustments to the B T SBORCE LN

system” (EPA 542-F-11-011) %Tﬁm ————
impacte hydispos.almlm'rsiry AT el eve e -

Co-contaminant flux and

A CSM is a representation of the physical, TRy
chemical, and biological processes that determine {ereey: B
how contaminants move and behave at the site e w0 S0

I natural organic matter,  flow heterogeneity lodine plume flux
I 1
i microbes, carbonate and inventory

The Hanford Site CSM is quantitatively expressed | S oo

1
e i R R S

From PNNL-24709, Conceptual Model of lodine Behavior in the

In analytical and numerical models used for Subsurface at the Hanford St
decision making
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Communication Between Modelers and

Decision-Makers

Communication of simulation results is key to the
RPO process

Decision-makers must be able to efficiently access
and compare results to make informed decisions

Processes are used at the Hanford Site to
facilitate this communication

Regular Meeting Schedule

Tracking Action Items

“Interactive” Maps
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Meeting Schedule

Short-term meetings
RPO Meeting Schedule for FY 2025

Typically held monthly

October

Review operations and well adjustments onimber . . i
|
Action Tracker Meetings August i 1
. June »
Typically held monthly e I
May ;
Provide status on current evaluations sl .
L B
Introduce and assign potential focus topics of RPO evaluations March &
L t t February
Ong- ermmee |ngS amRPO Execution FY2025 M Short-term Meetings
Typlcally meet on a bl-monthly baSiS 4 Long-term Meetings e Action Tracker Meetings
Present modeling evaluations for the predictive time frame to look
at longer term impacts
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RPO Evaluation Action Summary

Efficient use of the process

helped to facilitate May July August

Complefcion of many 25 27 36
evaluations to the Central ’) 3 6
Plateau RPO Team 11 10 5
Continuing developing, £ £ 18
assigning, and ! > 8
communicating results will 8 é lll

expedite the RPO process
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Baseline Simulation

Purpose TraCk and I’epOI’t base“ne - Carbon Tetrachloride Mass Extraction for Fiscal Year 2025
simulation agreement with observed

- 250
conditions

200

Activity:

Update extraction/injection rates for

Mass Extracted, kg
[
(&)
o

100
each month to actual values to track
mismatch %0
0
Track system total, well-by-well I ¥ 3 38 %8 &8 8 8 8 8 8 8
concentration and mass extraction, # o 2 4 ® % £ < £ 2 5 I & o

hydraulic head Month

-o-Simulated with Correction -@-Calculated from Data -@-Simulated

Takeaway: L Mass Extracted, kg
Projections 2025
Observed data and model prediction _ : ,
with correction factor are close Simulated without Correction 2,411
Simulated with Correction 1,966
Estimated by P&T Operations ~2,027
- £FX U.s. DEPARTMENT | Office of Environmental
. EOSESSe A/~ PRE-DECISIONAL INFORMATION © 7 ENERGY S
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“Interactive” Map

The DOE network environment provides unique
challenges for communication of results

Tools available to subject matter experts and
modeling staff may not be available to others
due to licensing

aaaaaa
vex

Providing access can take creative means of
using available software

zzzzz
777777

An “interactive” map in an Adobe PDF file was
developed to allow a common platform for
comparing simulated and observed results

[
o

N
(5]

N
o

Embedded hyperlinks to image files provides a
means to evaluate spatial relationships in the

Mass Extracted, kg/month
e &

dataset .
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Remedy Component Integration

Adjustments identified through RPO have the
potential to impact other OUs

Examples of potential conflicts:

Drawdown to increase mass removal for 200- Remedial Strategy
ZP-1 could impact plume migration directions in Integration Analysis
200-UP-1

Increased extraction capacity in 200-BP-5 could
impact available capacity for other OUs at the
treatment facility

An integration step is required to reduce the risk of
potential conflicts for identified adjustments or
upgrades through communication of essential
components for each OU to other OUs

W U.S. DEPARTMENT  Offjce of Environmental

&) of ENERGY  Management

Hanford Field Office

/= CPCCo ,—
11 'ﬂ gleenatr:ilpp(l:it;;:ny |N¥;RA PRE'DEC'S'ONAL INFORMATION



System Components

Extraction Wells

Legend

2002P4 F:>] E ; )
New T-TX-TY Rad :I Equipment and Water Lines

Extraction Wells

L} L]
I eCtIOI I Wel IS i Vapor Lines
I I Influent Tank i A
(BSIT-Y28) Y29 1X A Train -<+———  Optional Cross-Connections

200 West Area (Technetium-99)

200-BP-5 & 200-PO-1
Farm &A-AX Farms
Extraction Wells

.-

Notes:
1. The design is not final which may result in changes to the conceptual
treatment process shown here.

% [:l Process Offline (Bypassed) Since Oct. 2019

0

Surge Tank . .
(OSIT-Y18) 2. Y29 ion exchange (IX) treatment trains can operate in either series or
parallel orientation depending on need

Extraction Transfer
Tank (ETT-Y32B)

Y29 X B Train
(Technetium-89)

200-BP-5
B Complex
Extraction Wells

Treatment train systems

Extraction Wells

Transfer Buildings

3. Some volatilized gas also is conveyed to the vapor phase granular
activated carbon by vapor lines (not shown) from the following treatment
system components: uranium IX influent tank, technetium-99 IX influent tank,
and equalization tank (and prior to October 2019, from the fluidized bed

- % reactors and aerated membrane tanks).

(X

Extraction
Transfer Tank
{ETT-Y32)

Perched Water
Tank (PWT-Y31) 200 East Area

lon exchange systems

i
|
Influent Tank = Recycle ;
(USIT-Y10) Y11 IX Tank !
(Uranium) (RCYT-Y40) p
ERDF Leachate .
Effluent Tank |
(EFT-Y80) |
] ] 200-UP-1 ﬁ ﬁ I
WMA 8-8X - i~ !
Ir stripper towers |

Exdraction Transfer ~— Equalization - - - Q

Storage Tank 4 (ETT-Y4) '('-'r“c“g".‘r‘;%: Y21 IX A Train Tank o e
(Technetium-89) (ET-Y30) £ Exhaust
Stack
200-ZP-1
T-TX-TY Rad Y ! Vapor Phase
I Exmcioniilell | Granular Activated
Air Stripper B 1 Carbon (Y62)
Extraction Transfar o
Storage Tank 3 (ETT-Y3)

-
Y21 IX B Train
I (Technetium-99) Aera(a# g
anks
ro l I I eX ra C I O I l We S rO u Id Radiological Treatment Facility E Tran':#:fgf;'mge
b ) Extraction Transfer ialogi Tank 2 (ITT-Y81)
200-ZP-1 Storage Tank 1 (ETT-Y1) Faclllty
Non-Rad .
" Extraction Wells Ai Stripper C
F ﬁ D
y Injection Wells
Extraction Transfer Injection
Storage Tank 2 (ETT-Y2) Transfer Storage

Tank 1 {ITT-Y80)

injection wells
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System Model

Home Dashboard
Extraction Pipeline Reset To Defaut

Save Well Rates

Refresh File Inputs

v |4 v

210 gal/min 399.7 gal/min 801.7 gal/min Total Extraction Rate:
Help for Extraction

et EW—YSZ B  ETTY3 8  ETT-Y1 M  ETT-Y2 3785.7 gal/min Rates

Help for Injection
Rates

8 ETTv4 ]

Injection Pipeline
Total Initial Rate: |3933 gal/min

Y63
. V (Extraction - Initial) Rate: [-147.3 gal/min
i . Iy
Total Extraction Rate: initial Injection Rate is: [Too High Lo ITB2 (Upgradient) 84 ITB1 (Downgradient)

3783.7 gal/min Total Initial Rate: [2988 gal/min Total Initial Rate: [845 gal/min
Total Revised Rate: |2876 gal/min Total Revised Rate: |902.6 gal/min
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System Model

Home Dashboard

Extraction Pipeline

weus USIT- Y10
RV

399.7 gal/min

210 gal/min

To
wells
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wells]
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Total Revised Rate: |2876 gal/min
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Equipment and Water Lines

- vapor Lines
~———  Optional Cross-Connections
I:l Process Offiine {Bypassed) Since Oct. 2019
a
Mates:

1. The design is not final which may result in changes to the conceptual
treatmant process shown hera

2,29 ion exchange (IX) reatment trains can operate in either series or
parallel orientation depending on need

3. Some volatiized gas also is conveyed to the vapor phase granular
activated carbon by wapor lines (nat shown) from the fallowing treatment
system uraniur X , technetium-99 1X

and equalization tank (and prior to October ZEHE from the fludized bed
reactors and aerated membrana tanks)
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200 West Pump and Treat Facility
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Minimums and Maximum Values

Indicates the current outflow for the
tank

The bounds for the meter are the
min and max outflow rate

The Checkmark indicator alerts you
iIf the tank exceeded its limit

1210 gal/min
In this example,
The outflow rate
was too high
01,7 gal/min
. [emese £~ PRE-DECISIONAL INFORMATION @ SENERGY Seanmonmen
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System Model Output

System model can output a summary of rates
and limits

x"  Autosave (@ oOff) I"::’ = Output_Well_Info_Table.xsx 2 search

Output includes

File Home Insert Draw Page Layout Formulas Data Review View  Automate Help  Acrobat

M15 > : fl
Rates for Extract wells : : ; :
(ll V/ell_pipe_code Well_code Well_loc flowrate (gal/min) Min_flowrate_gpm Max_flowrate_gpm Capacity_Ratio Routing
re . . e 101 5064 299-W6-13 109.2295957 0 240 0.455123316 ITB2_UpGrad
In|t|a|/ReV|Sed fOF InJ We”S 102 C8065 299-W6-14 192.9722858 0 240 0.804051191 ITB2_UpGrad
103 C8066 299-W10-36 91.02466311 0 240 0.37926943 ITB2_UpGrad
Gl )04 C7573 299-W10-35 129.2550216 0 240 0.53856259 ITB2_UpGrad
OutﬂOWS for tanks Sl v105 C7574 299.W15-226 129.2550216 0 240 0.53856259 ITB2_UpGrad
il )06 C7575 299-W15-227 129.2550216 0 240 0.53856259 ITB2_UpGrad
4 107 8716 299-W15-228 131.9857615 0 240 0.549940673 ITB2_UpGrad

Min and max flowrates
Capacity Ratio
Indicate a flow relative to

If CR<0 or CR>1, then limits are exceeded
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Water Levels and Hydraulic Capacity

Mass targets have prioritized the capture of
contaminant

The increased number of wells and capacity of
the P&T system is causing decline in hydraulic
head in the aquifer

Long-term simulations show reduction in
concentration

Simulation results indicate the possibility of
rebound based on dewatered portions of the
aquifer

Simulations to capture mass while maintaining
water levels have been undertaken to identify
methods to maintain water levels and not
impact mass capture (pareto-front)

3500

m
= — N N w
o [4)] o 4] o
o o o o (=)
o o o o o

Average Extraction by Month, gp

(9]
o
o

Flow

2012 2014 2016 2018
Year

2020 2022 2024 2026

B

s
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Hypothetical Long-term Drawdown

Drawdown of the
aquifer strands mass in
the soil above the
saturated zone may
cause rebound of
concentrations after
cessation of active
remediation

- - 2 L / R b - ] - f i T |
_ End of SP: 337 (2062/12) ) e 338 (2063/12)

& Extractors CCls, pg/L ctors CCla, pofL

¥ Injectors
Extraction M 3.40-5.00
Pp‘tuw 5.00 - 50
IIJHE?"_S‘I M 50 - 100
I P Facility 100 - 500

<0 G '
7 N
ey o .

R A, =g

7 2 L . R | ity 50
77 Waste site 500 - 1000 - _ o T "a [ | Waste site 5010 - 1000
RLM Divide > 1000 / 7 E e — :I — :_?.:' - RLM Divide - 1000
| g L - 3
s T el N%2] v cel
. o iR

~
0 500 1,000 Meters |
[ T

0 15003000 Feet 0 1,5003,000 Fest

@8 U.S. DEPARTMENT | QOffice of Environmental

¥ of ENERGY Management

Hanford Field Office 18

0 [emees = PRE-DECISIONAL INFORMATION



Reduce Drawdown/Maintain Mass

Purpose: Evaluate the possibility i .= _Domnaes souions
of reducing flow rates in the core 1 D
of the plume to minimize potential | ”/\ ... B
for concentrations rebound in the | " . e
fUture ° :;E,E Infeasible .7 = n. . ] -
Activity: Compared three L2 e
optimization scenarios
Baseline Simulations with
optimized
Two wells switched to inject
Pulsing of extraction rates in the
core of the plume
o OSESS A/~ PRE-DECISIONAL INFORMATION © inERey S



Potential Impact of Hypothetical

Long-term Drawdown

UCL95 Results using UCL95 Results using
P2R Model Version 9.1 P2R Model Version 9.1
Optimized for Reduced Drawdown Baseline Simulation Results
Calendar Year
1003012 2022 2032 2042 2052 2062 2072 2082 2092 2102 2112 2122 2132 2142 2012 2022 2032 2042 2052 2062 Czagsgdzagswéeagogz 2102 2112 2122 2132 2142
,000 4 M= ] 1,000 4 : ; : : . ' : : : : : : :
5 Eé —— Rwie All Wells : ‘gg —— Rwie All Wells
1 wf 5 Rwia All Wells } 55 Rwia All Wells
_ | === Cleanup Level (3.4 ug/L) --- Cleanup Level (3.4 ug/L)
- o
E !
= =
5 ) 5 1,
] 1 —
g 5
= c
e o
) S /R
— i _
g 1 o 9 10 {
X °
AT N N A S S S S S S A SO S S S N (N N O N I Y S A N A A
1 . ! . } , ; F2R_8-3 F350_plot_uci9s tob_7.ctet sh_e 05p3750_08 272024 1 P2R_8-3_F360_plot_ucl95_tob_7_ctet_sh_e_376_ep2062_08_27_2024
0 10 20 30 40 50 60 70 80 90 100 110 120 130 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Time (Years) Since 2012-01-01 Time (Years) Since 2012-01-01
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Comments & Questions
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