ITRC Pump & Treat Optimization

» Pump & Treat Optimization Online Guidance Document, pt-1.itrcweb.org

» CLU-IN training page at https://clu-in.org/conf/itrc/pt-1/. Under “Webinar
Slides & References”, you can download the slides

Use “Join Audio” option in lower left of Zoom webinar to listen to webinar
Problems joining audio? Please call in manually

Dial In 301 715 8592
Webinar ID: 834 7035 4992#



pt-1.itrcweb.org
https://clu-in.org/conf/itrc/pt-1/

Housekeeping

» This event is being recorded; Event will be available On Demand after the
event at the main training page: https://clu-in.org/conf/itrc/pt-1/

» If you have technical difficulties, please use the Q&A Pod to request technical
support

» Need confirmation of your participation today?

» Fill out the online feedback form and check box for confirmation email and certificate

ERIC Interstate Technology & Regulatory Council,
SIS ===" seesianssnc 1250 H Street, NW Suite 850 | Washington, DC 20005
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ITRC - Shaping the Future of

Regulatory Acceptance

» Host Organization » Disclaimer
» https://pt-1.itrcweb.org/about-
ECOS itrc/#disclaimer

» Network - All 50 states, PR, DC _
» Partially funded by the US government

» Federal Partners By S » ITRC nor US government warranty material
ISE DOD EPA » ITRC nor US government endorse specific
products

X

> ITRC Industry Affiliates Program IAP » ITRC materials available for your use —

see usage policy

» Academia

> Communlty Stakeholders
ToPE EDIC

—““' www.itfrcweb.org/
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http://itrcweb.org/Documents/Policy/ITRC-Usage-Policy-for-ITRC-Materials-Final-11-5-12.pdf

Meet the Trainers

O Michael Sexton
Lo &
Ties T Virginia Department of
W= Environmental Quality Charles Graff

Michigan Department of
Environment, Great Lakes, &
Energy (EGLE)
graffc@michigan.gov

g/ michael.sexton@degq.virginia.gov

Lucas Hellerich
Woodard & Curran
Lhellerich@woodardcurran.com

Bruce Kennington
Ramboll
bkennington@ramboll.com

Patricia Locklin

Maine Department of
Environmental Protection
patricia.a.locklin@maine.gov

* INTERSTATE

* AHOLVINOIY *

x
.
m
0
I
z
o
8
=

COUNCIL

Trainer Bios:



https://clu-in.org/conf/itrc/pt-1/
mailto:patricia.a.locklin@maine.gov
mailto:graffc@michigan.gov
mailto:michael.sexton@deq.virginia.gov
mailto:bkennington@ramboll.com
mailto:Lhellerich@woodardcurran.com

Poll Question

With how many Pump and
Treat (P&T) Systems have
you been involved?

A. None

B. 1-10

C. 11-25

D. 26-50

E. More than 50

Of the P&T Systems you have
been involved with; roughly
what percent have been
optimized? A None

B. 1-10%

C. 11-25%
D. 26-50%
E. More than 50%




P&T Introduction

Audience



http://www.flickr.com/photos/aureliozen/3676267394/
https://creativecommons.org/licenses/by-nc/3.0/

P&T Optimization Goals

&

v’ Maintain or Improve receptor protection

0 Ensure adequate maintenance

v~ Reduce cost and liability

v~ Make the remedy more resilient to environmental changes




Key Learning Objectives

Optimization can and should occur throughout the lifecycle of a P&T
 System.

Q

P&T Optimization can be beneficial to all parties involved in the clean-up. '
' Recommendations to optimize a P&T system are based on iterative
performance evaluations.

Ultimately, P&T systems will either meet their remediation objective or will
need to transition.
| Optimization is not performed in a vacuum. '




Training ROCEI

» Life Cycle Optimization
Framework (Section 2)

» P&T Performance Evaluation
(Section 3)

» Process Optimization &
Management for Evolving Site S

Conditions (section 4)
.. . . Transition
» Transition and Termination
(Section 5)

System
Termination

» Baytown Case Study (Appendix B)
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https://pt-1.itrcweb.org/life-cycle-optimization/#2_0
https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_0
https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_0
https://pt-1.itrcweb.org/transition-and-termination/#5_0
https://pt-1.itrcweb.org/appendix-b-case-studies/

Training Course Icons

Stakeholder Regulatory
Considerations Considerations




Section 2

Life Cycle Optimization
Framework for Pump
and Treat Systems

hitps://pt-1.ilrcweb.org/


https://pt-1.itrcweb.org/life-cycle-optimization/#2_0
https://pt-1.itrcweb.org/
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Life Cycle Optimization Framework

Section Objectives:

» Identify when opportunities for conducting e
optimization can occur during the lifecycle of
groundwater pump and treat (GWPT) operations.

» Understand how optimization reviews can result in
substantial cost avoidance/savings and reduce time
to completion.

» Identify the opportunities to increase the ability to
influence remediation costs.

» Evaluate how performance-based P&T optimization can be
used to maintain the effectiveness and efficiency of
the remedy.



https://pt-1.itrcweb.org/life-cycle-optimization/#2_1

Pump and Treat Overview

(3) Treatment/ (4) Discharge

(2) Control System
Conveyance
Treatment Discharge of
M'::::‘:rtiig SYStem Equalization Frocesass 0.9, 9l L e
Surface Transducers & Tank sirippat, GAG, 1X) on‘sg?rv“’;' to (5) Ene g Y/
water body Sensors Extracted O pe r3 tl on
that can Contaminated Water
ﬂood (:_:—i Ground i“..llll.l"..l.ﬁll ..... :'-..III-IIUI-[:;I:.“ IIIII 'Il.l..l'
l e Surface : : q i
Downgradient Residual
Monitoring Well ‘/Extngltlion\ ________ Vadose Zone Reinjection |- Upgradient
Extent of : :| (R Source Well \ : Monitoring Well
Downgradient | : : A
Capture Zone ;| Overlapping | Sl e :
- Some ala: Contamination Water Table
;| Depression |: : . _
Well 4 >
Screen—’ é é —
Groundwater 7 Groundwater
Not Captured Radius of Influence Flow Direction
(1) Aquifer (6) Monitoring
System

Interception

Figure 2-2. Conceptual groundwater P&T system components (adapted from (FRTR 2Gz0)).
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Poll Question

When in the pump and treat (P&T) :
lifecycle should we consider optimization? S

a. P&T selection and design

8. Implementation of the P&T system

c. Evaluation that the system is functioning as designed
p. Normal operations and maintenance

. Site completion

. All of the above




Remediation Optimization Stages

Preliminary CSM/ Characterization Remediation/ Post-Remedy

Baseline CSM CSM Mitigation CSM CSM

Site Assessment Site Investigation and Remedy w
— # | Alternative Evaluation — Selection — =
. . PrOposed Plan — . 1 . Operation & Sit
i Remedial . e

+ Preliminary Investigation Record of gee?iggl?llw) Maintenance Completion

Assessment (RI)/Feasibility Decision (ROD) — . Remedial (0&M)
- Site Inspection Study (FS) Interim and Final Action (RA) — «  Long-term
 National . Removal *  Pre-Design Interim and Monitoring

Priorities List Actions Investigation : «  Long-term

(PDI) Final Response

Optimization Stages
Investigation Stage Design Stage

* INTERSTATE « .

TONHD3L

24 ED1
“-Rc E,mmfzm'm?fnc - Figure 2-1. Remedy optimization stages as it applies to the assessment and cleanup process. [Adapted from (USEPA
g - INSTITUTE o THE sTATES  2(013C)].

* AHOLVINOIY *

COUNCIL



https://pt-1.itrcweb.org/life-cycle-optimization/#2_0

Components of Performance Assessments

(1) Evaluation of

Remote treatment Treatment Discharge of
e Processes (e.g., air
Monitoring SYSIEMS  quaiizationn  “epmser eam b Lated Water
Surface Transducers & Tank ; POTW
water body / Sensors Extracted
that can 7 Contaminated Water
ﬂood ; ‘Ill'lllll.llllll‘.l \mEEns LA R R F BN L LR L L LENLESE L BN I.IIll...lll’
x Ground s . - o) - -
l ] Surface : H A 1 \(3) Monitoring
D¢ wngradient é E Res|dua. — E
Mol |itﬂ'ing Well ‘/Extx;:ion\s _ Vadose Zone Réin]ectlon Upgradient
= . . B TRV Source Well . M¢ nitoring Well
Extent of : : s T ANE e
Downgradient I e : K
Capture Zone  I*| ~--——_——:—— 1| S :
| :| Conesof | / S aunwaAr : Nater Table
' Depression |: & \ Contammatlon . '
.‘ll E “f .. é i E i /YZ !\l E “\
Well | E SV ehie = \\ “B ]
3creen\ E ........................ }J « » \ E

N\

Grolh.“4a /< —— / \/Groundwater

Not Captured Radiii of Infaence (2) Evaluation of Flow Direction
a subsurface performance

«monnnom > | E = Figure 2-2. Conceptual groundwater P&T system components (adapted from (FRTR 2020)).
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Performance-Based Approach

Considerations Data

Data and information collected during
CSM update operations to inform further adjustments to
the system

Data on additional sources, additional mass
Changing conditions of contaminant, changing concentration
distributions, etc

Controlling contaminant

transport Aquifer/hydraulic conditions

Remedy performance Well design and pumping performance




Poll Question

How can optimization typically affect

costs of remediation efforts over time? 9
(choose all that apply)
a. It may decrease the accuracy of the estimates for total long-
term costs

8. It may increase costs due to longer operation timeframe
c. It may decrease costs due to shorter operation timeframe
p. It may increase monitoring costs over time




Remediation Efforts

(Costs vs Time)

> 7

2 g

8 :—; Remedy Performance Monitoring

2 - | 2 _

(1] _g E‘ 2

s 5 _

T g |3 S8 Typical Costs of
Figure 2.5. Remediation |z P&T Remedy 0&M g2 Remediation Efforts Over

e 2 = 28 Time With
efforts in relation to remedy 2 5 & e Without
Optimization

lifetime cost and timeframe _ s
with performance-based Time ?
remedial optimization

Remedy Performance Monitoring

(ITRC 2004)

saving
red
performance®s

Typical Costs of
Remediation Efforts Over
Time With Performance-

Based Optimization

Site Closure or

Effort and cost/year

P&T Remedy O&M with
performance-based optimization

o

Site Characterization
P&T Remedy Design/Initial Construction
Transition from P&T
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Baytown Township Groundwater
Plume Site

» Lake EImo, Minnesota

» Metalworks between 1940-1968

» First TCE detected in private wells in 1987
» Added to NPL in 1994

» Contamination under a building, and plume
7 sq mi (up to 270 ft deep)

» Hydraulic containment system operating
since 2008

v,;;. 4

Appendix B. Bavtown Case Stud Superfund Site boundary of Baytown

Source of Figure: United States Environmental Protection Agency Cleanups in My Community Map

g EDIQ for Baytown Township Groundwater Plume Superfund Site Washington County, Minnesota
5 i TS 0 & 22
2 ENVIRONMENTAL RESEARCH Accessed June 25, 2023
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https://pt-1.itrcweb.org/wp-content/uploads/2023/05/Edited_Baytown-_2.22.2023-1ld-1.pdf
https://cimc.epa.gov/ords/cimc/f?p=CIMC:MAP:0::NO::P71_IDSEARCH:SF_SITE_ID|0505340
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https://semspub.epa.gov/work/05/974423.pdf

Key Takeaways

Opportunities to conduct optimization can occur
throughout the lifecycle of GWPT operations.

Optimization reviews can result in substantial cost
avoidance/savings and reduce time to completion.

remediation costs include improving operations,
modifying the remedy, and/or streamlining of remedy
rogress monitoring.

— Opportunities to increase the ability to influence A

Performance-Based P&T optimization uses data to
maintain the effectiveness and efficiency of the
remedy.

Source: Megan Chown, CC BY 3.0 via Wikimedia Commons.
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Section 3

Performance
Evaluation — [NSSSygss s

hitps://pt-1.ilrcweb.org/
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Role Of Performance Evaluation In Life Cycle

Optimization Life Cycle B _ _ .
—————
Design/Initiats = ObeCtlveS
/

. Process

Performance
Evaluation — —

Sustalnable Resilient Remediation

|

Stakeholder Considerations

Process

Optimization

System
Transition

System
Termination

ENVIRONMENTAL RESEARCH
- INSTITUTE OF THE STATES

Optimization Life Cycle Flow Diagram. Source: E. Madden, ITRC. Used with permission.
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P&T Performance Evaluation

» What can trigger the I
need for performance ... ., coon T SEE S

water body / Sensors Extracted

Contaminated Water

evaluation

l ] Surface _ E .
At Downgradient 1\ Etonetion. | Residwal |
> ObJeCtlves Of ] —_| f/t’ gE)‘:ex:lt = : L~ Well \“é Vat;c;suer ti;me Reluztl:ltloi E ﬁrz:lgewe"
performance evaluation stk etk | o
} et Contamination Water Table
> Evaluation process s:v;gn—»é NN «é—» é
. - : m= —
> Ove rVIeW Sof: gm::; l Radius of Ilnﬂuence F?;;usm:'
> Elements Figure 2-2. Conceptual groundwater P&T system components (adapted from (FRTR 2020)).
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T T R, 2020, “Technology Screening Matrix: Groundwater Pump and Treat.” Federal Remediation Technologies Roundtable.
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Key Takeaways

Performance evaluations are an iterative process. They are not “one-and-done”. j
(

\

p
Periodic evaluations should be included in scheduled maintenance, after
milestones and after external events.

rEvaIuations should include checking for resiliency and sustainability. h

PRT system evaluations may show that the system is already working in an
optimal fashion.

| Is P&T still the best option? h
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Poll Question

What can trigger an evaluation of :
the pump & treat system? >

A. Remediation milestone
B. Major external event
C. New regulatory limits
D. Lack of progress

E. Stakeholder concerns
F. All of the above




Internal Drivers (Sec. 3.1.3.1)

Well Capacity Rating Curve

» Directly related to current E
system performance B

» Examples
» New information
» Poor Performance
» Unexpected outcomes

Time

/_:D____lg_\ https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3 0
AL
ENVIRONMENTAL RESEARCH

Well capacity and deterioration. Source: M Ostrowski, Brown Caldwell. Used with permission.


https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_0

External Driver Considerations (Sec. 3.1.3.2)

» Not directly related to current

system performance Regulatory Stakeholder
oL S EIELL A Considerations
» Budget Issues

» Regulatory Considerations
» Stakeholder Considerations

» Resiliency and Sustainability
Considerations



https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_1

Performance Evaluation Objectives (Sec. 3.3)

» Two main objectives:

» Assess whether the system (as a
whole or in part) is fulfilling the
project goals (typically — capture
and discharge limits, sometimes
mass removal)

» Provide the baseline for
recommending possible
optimization

— ®» < O 3 m =™ v o e Z

D ~+ o X0

Decrease of the COC Mass Removal Rate

Time

- LOSS OF CAPTURE?
- BULK OF COC MASS REMOVED?



https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_3

Performance Evaluation Process

Review Compliance Data for Exceedances
Evaluate External Forces and Ability to Isolate
Determine if Process Functions as Designed

Collect More Data

Evaluate System Maintenance

Evaluate Individual Process Steps

Determine if System operation is Cost Effective

Is Optimization Needed

Are Corrective Actions Needed, or is it Time
to Transition Away from P&T

-and-treat-performance-evaluation/#3 3

- RVRROTERTALREEAR  Figure 3-3. Example of a groundwater treatment system evaluation flow diagram. Source: P. Locklin. Used with permission.



https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_3

Poll Question

What activity would not be directly
related to the performance evaluation? S

A. Assess whether hydraulic capture is being maintained

B. Assess whether discharge limits are being achieved

C. Obtain the Contaminant Of Concern mass removal history
D. Acquire historic COC concentration data

E. Assess the applicability of other remedial technologies




Baytown Township Case Study

Figure 7D - TCE Concentrations in CJDN East Transect at Select Wells
Baytown Ground Water Contamination Site
Baytown Township, Minnesota

» Evaluation triggered by:

» Rebounding TCE concentrations
after ISCO

» Cost control

» Data gaps in Vadose Zone
characterization

» Re-evaluated the system
several times

6.0

4.0

3.0

TCE Concentration (ug/L)

Appendix B. Baytown Case Stud

Optimization Report can be found at:
https://clu-in.org/download/remed/hyopt/application/rses/superfund_rses/Final-Baytown-RSE-Report. pdf



https://pt-1.itrcweb.org/wp-content/uploads/2023/05/Edited_Baytown-_2.22.2023-1ld-1.pdf

Key Takeaways

Performance evaluations are an iterative process. They are not “one-and-done”. j
(

\

p
Periodic evaluations should be included in scheduled maintenance, after
milestones and after external events.

rEvaIuations should include checking for resiliency and sustainability. h

PRT system evaluations may show that the system is already working in an
optimal fashion.

| Is P&T still the best option? h
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Section 4

Process Optimization

hitps://pt-1.ilrcweb.org/
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Process Optimization

Optimization Life Cycle

» Directly Building on Results of Performance
P&T Remedy

Evaluation (Sec. 3)
Evaluation
Process

‘ Optimization ’

——
System
Transition

» Make Specific Recommendations to:
» Improve: Performance, reliability/resilience

Sustalnable Resillent Remediation

» Reduce: Cost, time to obtaining objectives, and
environmental footprint

System
Termination



https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_0
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Key Takeaways

Recommendations that address: l

Subsurface performance

oIl

Above-ground treatment performance

o Performance monitoring J )

Incorporating other technologies or transitioning to other
approaches

Source: Megan Chown, CC BY 3.0 via Wikimedia Commons


https://creativecommons.org/licenses/by/3.0

Process Optimization

» Optimization of the existing Pump & Treat system
» Necessary to adapt to changes, progress of cleanup

» Can apply better practices, equipment to achieve best
value (balance of protectiveness and life-cycle cost)

» Optimization is forward-looking and should NOT be
viewed as an indication of failure but as an
opportunity for future improvement

https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4 0

Source: Dave Becker. Used with permission.


https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_0

Process Optimization

» Recommend additional source characterization
(Sec4.2.1)

» Recommend identifying additional contaminants
(Sec. 4.2.2)

» Changes in groundwater flow directions,
saturated thicknesses (Sec. 4.2.3)

*See ITRC Advanced Site Characterization guidance for more information!

INTERSTATE x "
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Source: Dave Becker. Used with permission.


https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_2
https://asct-1.itrcweb.org/

Poll Question

Have you undertaken additional site
characterization after the P&T remedy was
constructed to update the CSM?

A. Yes, for source area
Yes, for areas near wells
Yes, for several areas

o 0 W

No, the original site characterization had been adequate




Process Optimization

» Optimization of existing subsurface components il
(Sec. 4.3.1) o

» Adjust pumping and injection rates and locations to address:
» Inadequate capture (see EPA guidance on capture zone analysis)

» Shrinking plume

.- . mSurce: Photogrph provided by
» Improve resiliency and efficacy, speed cleanup Charles Graff, Used with permission.

» Modeling tools to optimize operations

» Address well maintenance issues (guidance provides
recommendations)

» Recommendations to remedy piping/conveyance issues

Resiliency Check-In: Recommendations can and should consider flooding potential,
drought impacts such as declining water levels, and salt-water intrusion potential for
R I S coastal sites. See Section 6 of the document for more ideas.

NMENTAL RESEARCH
UTE OF THE STATES
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Process Optimization

» Optimization of existing above-ground treatment components (Sec. 4.3.3)

E D 1| € https:/pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4 3

ENTRONMENTAL.RES?RCH 45
TTTTTTTTTTTTTTTTTTTT Source: Dave Becker. Used with permission.
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Process Optimization

» Monitoring Optimization (Sec. 4.3.2)

» Based on understanding of groundwater flow,
contaminant concentrations and distribution

» Sampling frequency, locations, methods*
» Analytical methods, reporting™

» Appendix A provides overview of tools

» Tools provide a consistent and transparent basis
for initial recommendations

*See Section 7, Regulatory Considerations, e.g., for required changes to a permit



https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_3
https://pt-1.itrcweb.org/appendix-a-common-concepts/
https://pt-1.itrcweb.org/regulatory-perspective/#7_0
https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_3

Process Optimization

» Adding enhancements to Pump & Treat (Sec. 4.4)
» Including in situ treatment

» Transition portions or all to monitored natural
attenuation

» To be discussed more next! Refer to Section 5 of
document

» Interim measure or in combination with other
technologies

» Containment to prevent exposure or uncontrolled migration



https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_4
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Process Optimization

» Cost estimating for optimization (Sec. 4.5)
» Cost/benefit analysis

» Difficulty in assessing future avoided costs

» Content for optimization evaluation report
» Background, current conditions, objectives

» Findings and recommendations, cost impacts

https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4 5

Visa206, CC BY-SA 4.0, via Commons.


https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_5
https://creativecommons.org/licenses/by-sa/4.0
https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_5

Poll Question - Process Optimization
A P&T system has

been in operation What would be some
since 1992 with... actions that may be

o Air stripping treatment appropriate to consider
> High labor and (check all that apply)?

maintenance costs

o Volatile organic
compound plume that
has been reduced by
50% in footprint and
/0% In concentration

Update automation
Replace equipment/pumps
Optimize well field

o0 w»

Rehabilitate wells, piping

NsTITUTE of THE sTaTes  Source: Dave Becker. Used with permission.
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Baytown Case Study

» 2011 Optimization Evaluation ("Remediation System Evaluation Lite")

» Recommendations included:
» Address source area
» Perform additional detailed modeling of natural attenuation

» Capture zone analysis per EPA guidance

» Improve monitoring program
» Passive sampling, trend analysis for select private wells

Appendix B. Baytown Case Study



https://pt-1.itrcweb.org/wp-content/uploads/2023/05/Edited_Baytown-_2.22.2023-1ld-1.pdf

Baytown Case Study

» Recommendations (continued...)

» Above-ground treatment systems
» Reduce blower flow rates on air stripper
» Evaluate point-of-use carbon systems for efficiency
» Reconsider design requirements for class I, division 1 motors
>

Diagnose/address cause of infiltration system scaling, including alternative pH
control and altering location of amendment addition

» Implement routine regular inspections of equipment, especially electrical system
» Relocate filtration step in process

» Improve data management, prepare annual reports

Appendix B. Baytown Case Study



https://pt-1.itrcweb.org/wp-content/uploads/2023/05/Edited_Baytown-_2.22.2023-1ld-1.pdf

Key Takeaways

[Recommendations may include any of these: ]

Modification to the treatment system & monitoring program

ol

Modification to the extraction/injection system

Additional detailed site characterization to support changes

Cost impacts should be assessed & explained

Transitioning to or incorporation of other technologies

h[ Setting the stage for transitioning from pump & treat, discussed next

Source: Megan Chown, CC BY 3.0 via Wikimedia Commons.



https://creativecommons.org/licenses/by/3.0

Section 5

Transition and
Termination

hitps://pt-1.ilrcweb.org/


https://pt-1.itrcweb.org/transition-and-termination/#5_0
https://pt-1.itrcweb.org/

Infroduction to Transition and Termination

Optimization Life Cycle

. Applies to P&T “end of life”

. Performance evaluation and
process optimization
completed
. The primary objective is to -
expedite P&T transitions )
S‘rstam

System
Termination


https://pt-1.itrcweb.org/transition-and-termination/#5_0

Key Takeaways

 Identify key indicators for P&T transition and termination j
C

7

Value of a transition plan

T

| Step-wise process |
rSite-specific and variable ways transition can occur h

' Importance of sustainability/resiliency and
regulatory/stakeholders during the process

* INTERSTATE : “
I Pl B D 1€
B B - o
g| L= enviRoNMENTALREsEARCH  Source: Megan Chown, CC BY 3.0 via Wikimedia Commons.
* AHOLVINOIY * ECOSN

ol



https://creativecommons.org/licenses/by/3.0

Poll Question

For sites you worked on, pick the best
description of your experience with transitioning
out of or terminating a P&T system.

-‘Il‘

Easily completed after a P&T Optimization program
Smooth, seamless, well-guided, and timely
Clumsy, cumbersome, and time-consuming
Chaotic, no consensus, no directives, messy, or

No experience with P&T transition

mo 0N w»




Benefits of a Transition and Termination Plan

. A streamlined approach

. Allows for innovation Stakeholder
Considerations

. Reduces uncertainties to improve transition process

. Enables more efficient and cost-effective remedies be
implemented

. Avoids costly do-overs
. Supports stakeholder needs and confidence



https://pt-1.itrcweb.org/transition-and-termination/#5_0

Transition Planning

- Provides strategy for transitioning out of
P&T remedy

. Accounts for different remedy outcomes and
provides a process to transition to another
technology

. Best created prior to starting P&T system as
part of the O&M Plan

. Consider performance evaluations and
optimization to determine the need for
continued operation of the P&T system

*See Section 5.2 of Guidance

INTERSTATE | o
g = D1 Q ://pt-1.i .org/transition-and-termination
2 [ —

s TS | o
ENVIRONMENTAL RESEARCH

Source: Microsoft Creative Commons.


https://pt-1.itrcweb.org/transition-and-termination/#5_2

Transition and Termination Steps

(0 0 °-¢
€5 Step 2 «s Step3
Transition Approach Implement Transition
{+ Revisit the CSM )|
- Establish lines of  Hard stop, phased,

 When enough is evidence approach for or simultaneous

enough transition
« What are P&T « Complete plume stability Conduct
trigger conditions? evaluation performance
* Re-evaluate Remedial monitoring

Alternatives

/_:ID___IS\ ://pt-1.i .org/transition-and-termination

=m TS B
ENVIRONMENTAL RESEARCH



https://pt-1.itrcweb.org/transition-and-termination/#5_2

Step 1: Trigger Conditions ‘

s
o . coreEons" *
»Limitations in meeting remedy cons eAS
objectives Step 2
» Economic/resource factors e roach

: .. : onsumption 8? non-renewable

»More effective and efficient alternatives ces and wetaRIeneration
»Energy use and waste generation outweu{;’.ﬁa"gﬁﬁ“g':@lue of

outweighs the value of continued P&T nued P&T and form a key

trigger for transition

Result of Step 1: Project team consensus on remedy deficiency and need for
transition from or termination of P&T

* x
5
§ g D1 Q
5 ,C_! i o
3 ENVIRONMENTAL RESEARCH
)
* A Y *



https://pt-1.itrcweb.org/transition-and-termination/#5_3

Step 1: Trigger Conditions ’

Past point of diminishing
returns: High adverse
impact compared to benefit

»Figure 5-2 from
document: Graphical
presentation of using
mass removal and
GHG emission
transition metrics

Mass removal
rate (Ibsimonth)

GHG emitted per mass
removed (metric tons of
CO,ellbs of contaminant)

Contaminant Mass Removal Rate
GHG Emitted per Cont. Mass Removed

—
Sep-08 Dec-08 Mar-09 Jul-09 Oct-09 Jan-10 May-10 Aug-10

Figure 4-8 of NAVFAC guidance [U.S. DON, 2012]


https://pt-1.itrcweb.org/transition-and-termination/#5_3

Step 2: Transition Approach e

Step 1

. Identify the preferred remedial Trigger
- Conditions
alternative
- e.g., MNA, in situ treatment, and Step 2
engineering/institutional controls Transition
: : Approach
. Develop lines of evidence that L
support change in remedy Step 3
Implement
Transition

Result of Step 2: Identified lines of evidence for a more effective remedial alternative for
transition from P&T.

https://pt-1.itrcweb.org/transition-and-termination/#5_4

Source: Trevor King. Used with Permission.



Step 2: Example Lines of Evidence

Decision Outcomes and Associated Criteria
Element

P&T MNA Continue/Optimize Supplement New Remedy
Closure P&T P&T Approach
(o)1= [hELIM C > goal  C> goal but declining  C> goal but declining C> goal C> goal
Concentrations
(9]
Plume Behavior NA Plume stable and Plume declining and Reasonable Reasonable
and Time to reasonable time to RAOs  reasonable time to time to RAOs  time to RAOs

RAOs RAOs achievable not achievable
P&T Design, NA NA Reasonable time to RAOs not RAOs not
Performance & RAOs. Balance time readily readily
Cost and cost with other achievable. achievable.
remedies Balance time Better with
and cost with new

other remedies  technology

Figure 5-3. Example set of lines of evidence (Decision Elements), transition options (Outcomes), and specific criteria for P&T

8 F»TQ"%'.‘?##"EE'SIAT"H“EESSET‘“A“FJ! transition (reprinted with permission from (M. J. Truex et al. 2015))



Step 3: Implement Transition e

» Implementation options include hard
stop, phased, or simultaneous Regulatory

. _ _ . Considerations
»Transition is site-specific and based on
many factors

» Flexible and adaptable process

: - Themyolvement/of steplaiors and
»Obtain Regulatory approval for transition ... dwo e ittt kion and
oftendfied how a trafeamsitien-ompleted

Result of Step 3: Stakeholder agreement on transition from the P&T system to
a more effective remedial alternative.

* INTERSTATE x “

4 ”
5 3 mm TS 1 &
S 9 ENVIRONMENTAL RESEARCH
+ AUOLVINDT = ECOS




System Termination

»QOccurs after implementation

of alternative remedial

alternative
»Requires Regulator approval
»Physical Termination and/or

Removal Actions
« Shutdown Evaluation
» Final Deactivation of System

* INTERSTATE x “

4 ”
5 3 mm TS 1 &
S 9 ENVIRONMENTAL RESEARCH
+ AUOLVINDT = ECOS



Baytown Case Study

o Transition Evaluation included source
area treatment in 2 phases:

e Phase 1 — ISCO
e Phase 2 — ERD

« Transition Complete — P&T System
shutdown and site transitioned to MNA

o 5-year process

Appendix B. Baytown Case Study

S EVO mixed in field during early pilot test for ERD (source: https://www.enviro.wiki/).


https://pt-1.itrcweb.org/wp-content/uploads/2023/05/Edited_Baytown-_2.22.2023-1ld-1.pdf

Baytown: System Transition/Termination

and Develop Lines of Evidence

« MNA is the preferred alternative

o Trial P&T shutdown started in July
2020.

o Step 3: Implement Transition

A Shutdown and Monitoring Plan was | P
prepared by MPCA in 2021. S S

h %
.
b

'Oak Park ]

« Step 1. Trigger conditions E
. Following source treatment, the P&T | " - |
system showed diminishing returns.

. Step 2: Transition Approach to Z J oy
Identify the Preferred Alternative o L O R il

EDIG

Euvmounmm RESEARCH Figure of Minnesota Pollution Control Agency institutional control areas for Baytown (source:

INSTITUTE OF THE ST

cwowmons | EC O S https://mpca.maps.arcgis.com/)
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Key Takeaways

Key indicators of the need for P&T transition and termination
Determine when “enough is enough” and it’s time to make the change

.

Q

Value of a transition plan to guide project teams during O&M i

Step-wise process to implement the transition '
Site-specific and variable ways transition can occur '

(Importance of considering sustainability/resiliency and
regulatory/stakeholders during the transition and termination process

* INTERSTATE x “

4 ”
5 3 mm TS 1 &
S 9 ENVIRONMENTAL RESEARCH
+ AUOLVINDT = ECOS




Wrap Up

hitps://pt-1.ilrcweb.org/


https://pt-1.itrcweb.org/

Training ROCEI

» Life Cycle Optimization
Framework (section 2)

» P&T Performance Evaluation
(Section 3)

» Process Optimization &
Management for Evolving Site

Stakeholder Considerations Sustalnable Resillent Remediation
Process
Optimization

Conditions (section 4)
.. . . Transition
» Transition and Termination
(Section 5)
» Baytown Case Study (Appendix B)

Riegulatary Conslderations

* INTERSTATE x “

4 w
5 3 mm TS 1 &
9 9 ENVIRONMENTAL RESEARCH
*moJ.\rlns)au: ECOS


https://pt-1.itrcweb.org/life-cycle-optimization/#2_0
https://pt-1.itrcweb.org/pump-and-treat-performance-evaluation/#3_0
https://pt-1.itrcweb.org/process-optimization-and-management-for-evolving-site-conditions/#4_0
https://pt-1.itrcweb.org/transition-and-termination/#5_0
https://pt-1.itrcweb.org/appendix-b-case-studies/
pt-1.itrcweb.org

Key Takeaways from the Training

Optimization can and should occur throughout the lifecycle of a P&T
 System.

Q

P&T Optimization can be beneficial to all parties involved in the clean-up. '
' Recommendations to optimize a P&T system are based on iterative
performance evaluations.

Ultimately, P&T systems will either meet their remediation objective or will
need to transition.
| Optimization is not performed in a vacuum. '




Questions

* INTERSTATE
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Thank Youl

Certificate of Completion? Fill out the Feedback Form!
https://clu-in.org/conf/itrc/pt-1/

Pump & Treat Optimization Online Guidance Document, pt-1.itrcweb.orqg

Follow ITRC for more trainings and opportunities! https://itrcweb.org

= INTERSTATE =

1 | NUE

+ ACITINEEH -

f1 O

itrceweb.org facebook.com,/ BEITRCWEE linkedin.com/
company/ire
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