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Technical Session Objectives

€ Provide an overview of the systematic planning process
used under a Triad Approach

€ Expose participants to existing tools, strategies, and
templates for successful systematic planning

» Highlight a “crosswalk” between critical project
elements and available tools or strategies

€ Showcase techniques to enhance stakeholder
acceptance, project team functionality, technical
planning, and uncertainty management

€ Present systematic project planning examples to
underscore tangible benefits




Past Strategies: “define the nature and extent of contamination” without
using decision goals or a site-specific CSM to guide data collection

|

One-Sizée. fits
lab analyses

We need more
information



EPA Studied Successful, Cost-Saving Projects

Tactics proved successful:

m Detalled, specific planning to
Identify Issues, exit & strategy

m Multidisciplinary team
m Stakeholders involved

m Project-specific CSM to identify
& fill data gaps in real-time;
understand contamination

m Creating opportunities for
real-time decision-making

m Real-time, high-density data tools ,




3 Elements of
the Triad Approach

Systematic Dynamic
Project | ) Work

Planning . Strategies




Everybody Does Project Planning
Don’t They?

€ Sometimes you have to slow down to go faster!

When you are in deep trouble,

say nothing, and try to look like
you know what you're doing.




Triad Systematic Project Planning-
More Comprehensive

& Data Quality Objectives
»Focus on analytical quality

€ \What about sampling, spatial, temporal, matrix
variabilities?
»Most often the largest contributors to variability
and uncertainty

€ \What about social, economic, and political
factors?

» Technical challenges are often easy compared
to person to person dynamics




“Before beginning, plan carefully.”

|:| rst Steps Marcus Tullius Cicero

€ Evaluate the viability of best management
approaches embodied in the Triad

& Assemble the multidisciplinary technical team
»Develop a preliminary conceptual site model
(CSM)

€ Engage all stakeholders
» They must be invested/involved, accountable

& Prepare for systematic planning meetings

o) »See SPP checklist, BMP inventories
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The Preliminary CSM !

Do Background
Research
€ CSM is THE essential planning ¢
tool Construct q_f"'ﬁ""')
Hypothesis \ﬂ_%__Trylm
€ Captures what you know, what : o
you think you know, what you .
know you don’t know, etc. about Egeinent
your site i
. Analyze Results
€ Becomes the basis for future data D Conlsion
and information collection / \
& Often represented as a picture or | Hpeesisis e e B
cartoon, however should be a \ /
combination of text, figures,

—tables, models, and more i




The CSM “Harmonizes” the Project

L ack of clarit
noe L efY 1 Reuse Plans, Goals, Outcomes

Impact ...Mmeans
CSM uncertainty here

e EXposure risk

_|_ e Cleanup goals
 Data (type, quality)

» Tolerable errors

L= w Decisions: | I
T S
1
1

1.:..wk(mjich_ mefans no l l )
oundation for : ...0r here
agreement here l Determine j

Tools for:
Approaches to: «Sampling, Analysis, Interpretation
*Assessment ” Cleanup/Remediation
eInvestigation » Containment
-Ca:,sleanup Design, Implementation »Cleanup
8@6 eout, Long-Term Operations >Controls
\aridJ/aintenance «Monitoring, Maintenance 10




Engaging Stakeholders




“Doubt is not a
pleasant condition,
but certainty is

Managing Uncertainty  .ocrd vorare

€ CSMs — seek, recognize, identify, quantify, and manage
uncertainties

» Technical - sampling density, matrix heterogeneity,
method variability, risk assessment

» Regulatory - changing project managers, standards
» Fiscal - budget cycles, re-development, material cost

€ During systematic planning - use uncertainty tables and
prioritize contingencies

€ Important note - data needs change at different points in
the characterization and clean-up process

12



Conceptual Site Model, Collaborative
Data Sets and Uncertainty Management

Data/Document/ |7 Initial Conceptual Site Model Development

Map Review

Monitoring Wells

Membrane
Interface Probe
Multiple Depth (MIP)
Groundwater

Soil Core Samples

Onsite Laboratory

Adapted from ITRC Triad Course 13




Prioritizing Contingencies

How do you determine what level of resources to use
to address a potential contingent action?

- . High Apply
High P t 2 — ‘
VlIJQ:ner;Oine“(fcy X Likelihood of =  Considerable
Occurrence Resources
i i Low Apply
High P o — A
Vll,lg:nerraotfieli(g/ X Likelihood of e Slgn|f|cant
Occurrence Resources
Low Apply More
Moderate o — =
Project X Likelihood of — Limited
Occurrence Resources

o YVulnerability

14



Systematic Planning Meetings-
Maximize Your Effectiveness

OKAY, LET'S GET THIS |

PRELIMINARY

PREMEETING (o oo
MEETING YOU THINK

LETS HAVE A LITTLE
PREMEETING TO PREPARE mﬁ%&ﬁ TEU JITJE: H

RIGHT INTO THE
PREMEETING (JITHOUT

AT s Ve Ainitesd Fastsre Sy andloahe, e W)

15




The Importance of Social Capital

€ The “people” aspects are just as critical to project
success as science and technology

€ Term includes trust, tolerance, collaboration toward
a common project vision

€ Systematic planning encourages
participants to:
» Share knowledge and insights
» Test assumptions, beliefs, perspectives

» Evaluate legal, budgetary, technical constraints
» Achieve clarity about where disagreements lie
-—wg» Negotiate over concerns and interests

16



The “Big Picture” e
Outputs of Systematic Planning .

€ Consensus on preliminary CSM

» If disparities exist, a plan to address competing site visions
€ Develop site exit strategy

» Where are we going?

» How do we get there?

» How do we know when objectives are achieved?

» When is it time to change direction or address unknowns?
€ Define roles/responsibilities, develop tentative project schedule
€ EXxplore practical considerations

» Regulatory, budget, re-use, political pressures, likely
remedies, important pathways/receptors

€ Agree upon mechanism for decision making when consensus is
not achievable or process needs re-visiting

17



Detailed Systematic
Planning Outputs

ITackson Ceramix

Uncertainties for which sampling is required (i.e., to be incorporated into Work Plan)

No. | Uncertamty Recommended Twpe of mformation Quality Cuantity Responsibil | Priority
Resolution required ity

1 Acid mine Include during initial surface | Area surface water pH, Y=, TED CDM MM
drainage water sample During wet and dry Horiba, EZ (Bruce,
uparadient? collectionfanalysis events? multiple et al)

paratmeter
surface Tetra Tech
water probe.
ASTH
Sulfur and Boron 1sotope | Tniversity Determine
geochemistry? necessity?

2 Ecological Ohservation of earthworm Lakoratory toxicity AT Transect CDII H
tomicity? locations in relation to Pb testing. ASTH method et copy of | across E3 (Bruce,
Eicavailability? concentrations method. concentration| Eathy, et al)

gradient
Earthworm collection Analysis of S -B46
corresponding soil wia HEF?
As ICPE or EF?

3 HEF and ICP TaAT (Ietals) Demonstration of method | SWEE46 or 10-20%0 of CDILERPA | H
correlations HEF (TTut?) applicability. CLD. total HXEF Ho

sarmples.
Encourage CDM to evaluate
newer hand held units to Front loaded
allow real time measuwrement | Sample prep HEF CDIA i during
in the field. SOPY Dhas

18



Detailed Systematic
Planning Outputs

Post RI site or subsite

No
Further
Action

Risk Assessment

Uncertainty  —
No Further
Actionand/ or
Risk
A ssess ment

Uncertainty - Can
risk -based No
industrial criteria Further
be applied? Action




Detailed Systematic
Planning Outputs

€ Explore available sampling designs and
analytical tools - DMAs

» Statistical sampling designs, composites,
multi-increment samples

»Fleld analytics, direct sensing tools,
geophysics, etc.

»Collaborative data sets




Detailed Systematic
Planning Outputs

€ Develop a data management plan - see “Critical
Role of Data Management” session

»Particularly critical for dynamic work strategies

»Need an effective strategy to deal with large
amounts of data and interpret in real time

»Bridge the gap between instrument outputs
and visualization or DST Inputs

»Data management strategies can be evaluated
and optimized based on DMA

21




Detailed Systematic
Planning Outputs

€ Never too early to think about likely remedies

€ Define applicable or relevant and appropriate
requirements (ARAR)

» Within your program what are the legal requirements
governing remedial actions?

€ Define remedial action objectives (RAO)
€ Performance metrics

» Critical to know if your remedy is working and when
to stop or change direction if it is not

€ Review requirements
€ Contingency priorities

22




Planning and Implementing a
Demonstration of Method Applicability

€ Concept founded in SW-846, performance based
measurement (PBMS) initiative

€ Initial site-specific performance evaluation
» Analytical and direct sensing methods

» Sample design, sample collection techniques, sample
preparation strategies

» Used to select information sources for field and off-site

¢ Goal Is to establish that proposed technologies and
strategies can provide information appropriate to meet
project decision criteria

“clean” “unclear” “contaminated”

| —

Lowveer Inwestigation Upper Investigation
Lewel (LIL) Lewvel (LIIL)

* "Real-time” analytical result > o3




DMA Implementation

€ Effectiveness - Does it work as advertised?

€ QA/QC issues
» Are DLs and RLs for site matrices sufficient?
» What is the expected variability? Precision?
» Bias, false positives/false negatives?
» How does sample support effect results?

» Develop Initial relationships of collaborative data sets
that provide framework of preliminary QC program

& Matrix Issues?
& Do collaborative data sets lead to the same decision?
€ Assessing alternative strategies as contingencies

24



Demonstrations of Method
Applicability - Examples

¢ Sometimes the 50000
results correlate very | — 45000 -
well! S 40000 4

€ Field-based action
level (FBAL) for XRF
IS easily calculated

y = 0.74x + 308.27
R?=0.96

& If the true action level
Is 10,000 mg/kg, the
FBAL is 7,700 mg/kg

€ One false negative
for 40 data points
(2.5%), no false
positives!

XRF Lead Concentration (mg/k
N
o
o
o
o

False Negative (13,900, 7,420)

0 10000 20000 30000 40000 50000 60000 70000
Fixed-lab Lead Concentration (mg/kg)

25




Field-Based Action Levels and
Safety Factors
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Development of Field-based Action Level for TPH When No Historical Data is Available
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Correlations Are Not Always Good,
But Data May Still Be Adequate
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12,000

8,000

4,000

Y =0.29X + 1046
R2=0.35

4000 8000 12,000
Diesel by EPA 8015 (mg/kg)

4 DMA with poor correlation

& Red line is 1:1 direct
correlation line

€ Most immunoassay
results are lower than
8015 results

€ At first glance, data
appears unusable
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Non-parametric Techniques

C [14 33
S False” Pos
O Decision
o I Error
= O
o ©
@ 2
S s |
S OO — -
aly=g True” Neg .-
cSa7T Decision.-
S 393
Z+Fx 3|
““““ Reality = non}

A\
.
.
.
.
“
*

“True" Pos .~
Decisiop
The Ideal = the perfect

""""" parametric regression line

“False’” Neg
Decision
Error
parametric: count how

many occur |r' each category

Regulatory ACtIOI‘] Level

“Definitive”

Technique
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Lead Niton vs. ICP

59 Total pairs

I N

O
Ci)
SR

y =1.0222x + 34.612 /
R2 = 0946 / .

10 False Positive o
Errors= 26% * % True Positive
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O
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3 Way Decision Structure With Region of Uncertainty
Lead Niton vs. ICP
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700
600
500
400 -

Companent Relathve Percent Uncertainty

y =1.036x + 10.668
~ R?=0.9571

100> —

- whg .
s o camcartaity ntwrenl FI Lt ke B Caridence Leved

DMA Benefits =

B P W e 7 P B e T (B o
W . P uphg eeshe %O

00700 - 100 300 500 7 ey et

€4 Augment planned data collection

€ Identify uncertainties, develop strategies to manage these
& Test preliminary CSM

€ Test drive decision support tools

¢ Develop relationships between visual observations and
direct sensing tools

€ Flexibility to change tactics based on DMA rather than full
Implementation

€ Establish initial decision logic for dynamic work strategy
€ Evaluate existing contract mechanisms
€ Optimize sequencing, load balance, unitizing costs

31



Defining a Dynamic Work Strategy

32




Planning for Dynamic Work
Strategies

€ Seqguencing
€ Scheduling
€ Segmenting or Staggering

& Traditional vs. streamlined
work plans

€ Decision logic diagrams
€ Data management
€ Tracking

33



Dynamic Work Strategies

Use a logical sequencing of activities and
technologies to optimize project resources

€ Geophysical data

€ Soil gas methods

€ Probes and sensors
€ Test kits

¢ Fixed lab methods
€ Physical properties

34



Project Sequencing

Task April May | June

July

Develop Preliminary CSM

Conduct DMA

Geophysics

Soil-Gas Sampling

Source Area Sampling

Ground water Investigation

€ Real time data management is essential

35



Streamlining Work Plans

36




Traditional vs. Streamlined Work
Plans

€ The general approach is agreed to prior to
writing the work plans

€ Data from probes and field-based instruments
used to manage uncertainty

& QA/QC is focused where most needed
€ Data is managed and assessed real-time
€ Results are shared real-time

37




Why Use Them?

P |

€ Cuts production cost and time
€ Ensures maximum efficiency
€ Focuses QA/QC where most needed

€ Easy to use and understand

€ Allows for changes to be made easily
€ Expedites review and approval process

38



Typical Outline for a Streamlined
Work Plan (FSP/QAPP/HSP)

& Preliminary CSM

€ Roles and responsibilities

€ Decision logic diagrams (field and QC)
& Data collection and management

& Data assessment
4 Communication
& SOPs

€ Health and safety

39



The Big Picture: Data Flow & Tools
Collect Data @M @@ /if)rcégf gaz‘a

Scriblets Field Database
Forms Il Lite (Scribe)
R5 EDD,SEDD Regional Data
Repository
Field tools (eg XRF) W@ X SIEORE =
EQuIS) Database
Field Data
Lab Data
Communicate Evolving Conceptual Site Model  Make Decisions
B Scribe.net MAROS
EPA OSC Website F/S Plus B iy
Quickplace FIELDS Tools == wormvty
—_— Collaboration Pages VSP o
Mmoo Web Conferencing SADA

Distance Collaboration DST Matrix  Decision Support Tools

EVS Data Visualization Tools
40




Decision Logic Diagrams for

Delineation

Apply ap"propriate
sampling scheme

Sequentially collect

samples

Result <
Action Level?

Expand or
subdivide grid

41



Quality Control Logic Diagrams

Compare sample concentration from field-
based method to range of total uncertainty

Concentration within
range of uncertainty?

Submit higher percentage
of samples for fixed-
laboratory analysis

Submit 10-20% of
samples for fixed-
laboratory analysis

End

42



Real-Time Measurements

€ Geophysical data

€ Soil gas methods

€ Probes and sensors
& Test kits

€ Fixed lab methods
€ Physical properties

43



Resistivity Survey

PREILIMINARY hydroGEOPHYSICS, Inc.
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Geophysical Survey
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Passive Soil Gas Survey
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Subsurface Sensor Systems

Sensors

Membrane interface probe
Laser induced fluorescence
Fuel fluorescence detectors

Cone penetrometer
Neutron/gamma monitors

¥ 35 3 33

Target Data

Volatile organic compounds
POL Hydrocarbons

POL Hydrocarbons

Soil & water characteristics
Radiation monitoring

Permeameter = Hydraulic conductivity

New
Developments

Haloprobe = DNAPL chlorinated solvents

Polymers = Chlorinated solvents/energetics
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Laser Flourescence and CPT
Results
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Cone Penetrometer Data
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MIP — Multiple Channel Data Sets
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Testing the CSM

€ Testing Critical Assumptions
» Hydrogeology
» Geology
» Contaminants
» Remedies
» EXit strategy

50



Model Optimized Well Locations

Optimum Monitoring Well

Placement
Using Pathline +
Analysis

N




3-Dimensional Geologic Cut-away
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FFD Hydrocarbon
Impact Image

Example of 3D Image
Produced From Direct
Sensing Tool Data

MIP CVOC
d Impact Image




Legend \J
FFD Locations
o  (LFFD/HFFD Ratio)
LFFD Response :
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| &
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<+
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3-D Visualization Dynamic Visualizations for
Ground Water Results Over Time for Chlorinated
Solvents and Transport Models

Seloelee Thicene s cn o 25 1005

certon Tetrachlocids (2120 1¢/L) on Moy 25 1928

plume and water table
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Optimizing Remedies

O
Lo




Long Term Monitoring Optimization
Methods

& Cost Effective Sampling
& Parsons Three Tiered

¢ MAROS (Monitoring and Remediation
Optimization Software)

& GTS (Geo-statistical Temporal/Spatial
Optimization Algorithm)

€ Mathematical Optimization Methods

57




LNAPL Remediation Strategy -
Conductivity Distribution

Blue = >102 cm?/sec (2.5 acres) Teal =>103 cm?/sec (23 acres)
Grey = >10% cm?/sec (82 acres) Brown = > 10 cm?/sec (179 acres) 58




Quantitative LTMO Involves Temporal
Comparisons
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Tinker Spatial Comparison

Base Map (All Wells) Optimized Map (38% less Wells)
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/‘f
Things to Avoid N/ (-

—

€ Not involving stakeholders

€ Using untested field-based methods
& Prescribed sample locations

@ Set percentages of QC samples

€ Using generic and incomplete SOPs

€ Not planning for real-time data collection,
management, assessment, and communication
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Resources

€ Systematic Planning:

» Triad Systematic Planning Process:
http://www.triadcentral.org/ref/doc/2 Adrianne.pdf

» Implementing Systematic Project Planning:
http://www.triadcentral.org/ref/ref/documents/Triad Systematic Pl
anning Checklist Oct06 .pdf

€ Demonstration of Methods Applicability (DMA) Case Studies:

» Fort Lewis Small Arms Firing Range:
http://www.triadcentral.org/user/doc/TPP-FortLewis-
DMAMemo.pdf

» Marion Brothers Scrap Yard:
http://www.triadcentral.org/user/includes/dsp profile.cfim?Project
D=2

» Cos Cob Power Plant:
http://www.triadcentral.org/user/includes/dsp profile.cfim?Project
ID=1

(continued)
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Resources

€ Brownfields Technology Support Center:
» http://www.brownfieldstsc.org/index.cfm
€ Decision Support Tools Matrix:
» http://www.frtr.gov/decisionsupport/index.htm
€ Clu-in FATE Technology Summary:
» http://clu-in.org/char/technologies/
€ Ross Metals Case Study:
» http://www.triadcentral.org/user/includes/dsp profile.cim?Project

D=8

€ Poudre River Case Study:
» http://www.triadcentral.org/user/includes/dsp profile.cfm?Project

ID=18
€ Wenatchee Tree Fruit Site:
» http://www.triadcentral.org/tech/documents/Triadprimer.pdf
oy » http://www.triadcentral.org/ref/ref/documents/SCM-1.pdf
/ (continued)
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Resources

¢ RTDF Resources:

» http://www.rtdf.org/
€ Work plans for specific sites (see speaker notes for web links):

» Andrews AFB SAP/QAPP (available on the course CD), site
Information: http://www.epa.gov/reg3hwmd/npl/MD0570024000.htm

» Assunpink Creek Greenways Project Dynamic Work Plan Case Study:
http://www.triadcentral.org/user/includes/dsp profile.cfim?Project 1D=3

» Vint Hill Farms Station Work Plan Case Study:
http://www.triadcentral.org/user/includes/dsp profile.cfim?Project 1D=1

(continued) 64
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Resources

€ Data Management and Assessment

» Spatial Analysis and Decision Assistance (SADA):
hitp://www.tiem.utk.edu/~sada/

» Fleld EnvironmentalL Decision Support (FIELDS):
http://www.epa.gov/region5fields/

» Environmental Field Data Capture, Scribe and Scriblets:
http://www.ertsupport.org/scribe_home.htm\

¢ Road Map to Long Term Monitoring:
http://www.clu-in.org/download/char/542-r-05-003.pdf

€ Remediation Optimization Training:
http://www.cluin.org/search/default.cfim?search term=ltmoé&t=all&advlit=0

€ Windrow Composting:
http://www.wbdg.org/ccbh/DOD/UFGS/UFGS%2002%2054%2021.pdf

» Applied at Hawthorne Army Depot:
http://ndep.nv.gov/hwad/happ04.htm
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