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Problem

Extensive research that is not
easily accessible.

Infernet makes it easy o find
LOTS of information

Massive volume of information
Lots of outdated information

Limited Integration
It just takes too much fimel
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Search Engines

Priority given to # links and # “clicks”

No quality assurance / peer review

Time consuming to find most recent/relevant

work - :
YaHoO! bl ng

Google
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Wikipedia
Fantastic Resource
o Well written, concise articles
« more than 47,000,000 articles in 299 languages
« 18 billion page views WikipeiA

ree Encyelope

« Continually updated
and improved

Limitations
Susceptible to systemic bias

Does not require any
credentials for editing

Limited information on many current fechnologies
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Our Solution-ENVIRO Wik

Log in
Main page Discussion Read View source View history |Search Q
Welcome to the ENVIRO Wiki
a—— Your environmental information gateway
E::tlact W SERDP The Enviro Wiki aims to be the go-tfo website for environmental information. US environmental programs (e.g. the Strategic Environmental
Icies
Writing Instructions @nun < EPA « DOE Research and Development Program (SERDP &) and Environmental Security Technology Certification Program (ESTCP &) fund cutting-

SERDP/ESTCP edge environmental projects. Here, articles are written by invited experts (see Contributors), edited by leaders in this field (see Editors), and
@EETEP aim to introduce and summarize current knowledge to environmental project professionals on topics using cross-linked references to reports

Topic Categories . .
L and technical literature.
Characterization &

Monitoring
Contaminants ‘ Table of Contents
Energetics
Management Attenuation & Transport Processes Contaminants Remediation Technologies
sr:r;:sclaar?:n e Advection and Groundwater Flow e Chlorinated Solvents * Anaerobic Bioremediation
Attenuation » Biological Reductive Processes = Metals and Metalloids « Design Considerations
Tools e Cometabolism e Perchlorate o Secondary Water Quality Impacts
What links here = Dispersion and Diffusion e PFASs e In Situ Chemical Oxidation (ISCO)
:s:::t:;l:zszses . Hydr.c.x:arbon Biodegradation . . Pc.)chycIic Aromatic Hydrocarbons (PAHs) » Design Considerations
DHAtAbIEVESIGR » Mobility of Metals and Metalloids e Trichloropropane (TCP) +:0xidantiSelechion
Permanent link * pH Buffering in Aquifers Energetic Materials « In Situ Chemical Reduction (ISCR)
Page information Characterization, Assessment & Monitoring « Deposition = Liquid Amendments in Groundwater
Admin Tools « Compound Specific Isotope Analysis (CSIA) < Biseoiution » Remediation of Metal and Metalloids
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ENVIRO Wik

Short ‘encyclopedia’ articles on environmental fopics

 Easy to understand  Library of original

« Lead you to the best documents

research on the topic o Lots of links for more
detailed info.

hittp://www.ENVIRO.wiki
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Major Sections

Attenuation & Monitored Natural
Transport Processes Attenuation

Characterization, Regulatory Issues &
Assessment & Site Management

Monitoring Remediation
Contaminants Technologies

Energetic Materials
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Example Articles

Dispersion and Natural Source
Diffusion /one Depletion

Molecular Plume Response
Biological Tools Modeling

Chlorinated Anaerobic
Solvents Bioremediation

Energefics
Deposition
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ENVIRO Wik

ENV'RO : P Search Ql

Log in

Main page Discussion Read View source View history

WIKI

Welcome to the ENVIRO Wiki

Your environmental information gateway

Main page
i:-'tlad Hs SERDP The Enviro Wiki aims to be the go-to website for environmental information. US environmental programs (e.g. the Strategic Environmental
ICies
f@m. EPA = DOE Research and Deveiopment Program (SERDP @) and Environmental Security Technolog P &) fund cumng-

Writing Instructions

SERDP/ESTCP H
@EETEP aim to introduce and summarize current knowledge to environmental project professionals © ked references to reports

Topic Categories
L and technical literature.
Characterization & o o

Monitoring
Contaminants Table of Contents
Energetics
Management Attenuation & Transport Processes Contaminants Remediation Technologies
Remediation
Transport & « Advection and Groundwater Flow e Chlorinated Solvents » Anaerobic Bioremediation
Attenuation e Biological Reductive Processes o Metals and Metalloids e Design Considerations
Tools e Cometabolism e Perchlorate e Secondary Water Quality Impacts
What links here « Dispersion and Diffusion e PFASs e In Situ Chemical Oxidation (ISCO)
gs:i;?::;ssges e Hydrocarbon Biodegradation « Polycyclic Aromatic Hydrocarbons (PAHs) « Design Considerations
Printable version e Mobility of Metals and Metalloids e Trichloropropane (TCP) « Oxidant Selection
Permanent link = pH Buffering in Aquifers Energetic Materials o In Situ Chemical Reduction (ISCR)
Page information Characterization, Assessment & Monitoring o Bz amra e Liquid Amendments in Groundwater
Admin Tools « Compound Specific Isotope Analysis (CSIA) » Dissolution » Remediation of Metal and Metalloids
Contributors I=SRTRY) = " Lo ey
FAQ o Ur. Jason Barnes ® V. 1Oy LIeDermarn
Help ¢ Dr. Robert Borden, P.E. « Dr. Barbara Sherwood Lollar, F.R.S.C.
C M

ame arte e | 230N MacKkinnon (VLA - N, . - E——
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Attenuation & Transport Processes

e Advection and Groundwater Flow
e Biological Reductive Processes

e Cometabolism

e Dispersion and Diffusion

e Hydrocarbon Biodegradation

e Mobility of Metals and Metalloids
e pH Buffering in Aquifers

Characterization, Assessment & Monitoring

e Compound Specific Isotope Analysis (CSIA)
e Direct Push (DP) Technology

e DP Logging

e DP Sampling
e Geophysical Methods

e Case Studies

e Long-Term Monitoring (LTM)

e LTM Data Analysis
e LTM Data Variability

e Molecular Biological Tools (MBTs)

¢ Metagenomics

e Quantitative Polymerase Chain Reaction
(aPCR)

e Stable Isotope Probing (SIP)

e No-Purge/Passive Sampling

ENVIRO Wi

Table of Contents

Contaminants

¢ Chlorinated Solvents

¢ Metals and Metalloids

¢ Perchlorate

e PFASs

e Polycyclic Aromatic Hydrocarbons (PAHS)
e Trichloropropane (TCP)

Energetic Materials

e Deposition
¢ Dissolution
e Sorption

» Toxicology
e TREECS™

Monitored Natural Attenuation (MNA)

¢ MNA of Chlorinated Solvents

e MNA of Petroleum Hydrocarbons

o MNA of Metals and Metalloids

e Natural Source Zone Depletion (NSZD)

Regulatory Issues and Site Management

« Plume Response Modeling
e Source Zone Modeling

» Sustainable Remediation

Remediation Technologies

e Anaerobic Bioremediation

e Design Considerations

e Secondary Water Quality Impacts

« |n Situ Chemical Oxidation (ISCO)

« Design Considerations

« Oxidant Selection
® Lijuiu AlNendirerits i Jaruunawater
e Remediation of Metal and Metalloids
* Soil Vapor Extraction (SVE)
e Subgrade Biogeochemical Reactor (SBGR)
e Thermal Remediation
e Combined Remedies
e Electrical Resistance Heating (ERH)
¢ In Situ Thermal Desorption (ISTD)
e Smoldering
e Steam Enhanced Extraction (SEE)
e Viscosity Modification

e Zerovalent Iron (ZVI)




ENVIRO Wik

Login
Page Discussion Read View source View history |Search Q|
In Situ Chemical Oxidation - ISCO
Chemical Oxidation is an in situ remediation technology that can be applied to groundwater or sails and many different contaminants. It is a chemical technology where
Mai
C:::::??Jes strong oxidants are injected or mechanically mixed into the treatment zone to promote destructive abiotic degradation reactions. It is commonly used, applicable to many
PeTs hydrogeologic settings, and relies on well-known technologies such as injection and mixing. Because of stoichiometry and mass balance limitations, it may be inefficient
Writing Instructions when applied to treat free-phase (i.e., free-product or non-aqueous phase liquid (NAPL)) zones.
SERDP/ESTCP : .
Related Article(s): Contents [hide]
Topic Categories e Oxidant Selection for ISCO 1 Introduction
Characterization & . . . . .
Moniteoring ¢ [SCO Design Considerations 2 Contaminant Treatability
Contaminants e Injection and Distribution of Liquid Amendments in Groundwater 3 Applicability of ISCO to Site Conditions
EHelgetics « Monitored Natural Attenuation (MNA) 4 Tools
ManagEent 5 Advantages and Disadvantages
Remediation 6 Summa
Transport & CONTRIBUTOR(S): Dr. Michelle Crimi Y
Attenuation 7 References
8 See Also
Tools
Key Resource(s):
What links here
Related changes e [n Situ Chemical Oxidation for Groundwater Remediation Protocol (ESTCP ER-200623) @l
Special pages
Printable version Intr()duction
Permanent link
Page information In situ chemical oxidation (ISCO) is a mature technology for remediation of contaminated groundwater, including both source zones and contaminant plumes. ISCO
Admin Tools invalves the introduction of chemical oxidants into the subsurface to react with contaminants to convert them into less harmful products. Cammonly used oxidants
cptribyto include Fenton's reagent. ozone. potassium permanganate. and sodium persulfate.
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ENVIRO Wik

Extensive Links, Online Referencing & “See Also”

References

1.4 1011 Siegrist, R.L., 2010. In situ chemical oxidation for groundwater remediation - technology practices manual. ESTCP Project ER-0623. ER-200623 &

2. " Siegrist, R. L. Urynowicz, M.A., West, O.R., Crimi, M.L. and Lowe, K.S., 2001. Principles and practices of in situ chemical oxidation using permanganate.
Columbus, OH: Battelle Press. ISBN-10: 1574771027. doi: 10.1016/S0304-3894(01)00355-7 &
. MITRC, 2005. Technical and Regulatory Guidance for In Situ Chemical Oxidation of Contaminated Soil and Groundwater. Council TITaR, editor. Report pdf &
4. " Huling, S. G., and Pivetz, B. E., 2006. In-situ chemical oxidation (No. EPA/600/R-06/072). Environmental Protection Agency, Washington, DC. Office of Water.
Report pdf g
. MKrembs, F.J., Siegrist, R.L., Crimi, M.L., Furrer, R.F. and Petri, B.G., 2010. ISCO for groundwater remediation: analysis of field applications and performance.
Groundwater Monitoring & Remediation, 30(4), 42-53. doi: 10.1111/].1745-6592.2010.01312 x &
.A6061626364 Siegrist, R.L., Crimi, M. and Simpkin, T.J. eds., 2011. In situ chemical oxidation for groundwater remediation (Vol. 3). Springer Science &
Business Media. 678 pgs. ISBN: 978-1-4419-7825-7. doi: 10.1007/978-1-4419-7826-4 &
ATOT McGuire, T., 2016. Development of an Expanded, High-Reliability Cost and Performance Database for In-Situ Remediation Technologies. ESTCP Project
ER-201120. ER-201120 &
8. "ESTCP, 2009. Database for ISCO (DISCO). ER-0623. ER-0623 &
9. * Borden, R., Cha, K.Y., Simpkin, T. and Lieberman, M.T, 2010. Development of Design Tools for Planning Aqueous Amendment Injection Systems.
Permanganate Design Tool. ESTCP Project ER-200626. ER-200626 &

See Also

e Improved Understanding of Fenton-Like Reactions for In Situ Remediation of Contaminated Groundwater Including Treatment of Sorbed Contaminants and
Destruction of DNAPLs &

e Improved Understanding of In Situ Chemical Oxidation (ISCO) &

e Reaction and Transport Processes Controlling In Situ Chemical Oxidation of DNAPLs &

« Control of Manganese Dioxide Particles Resulting from In Situ Chemical Oxidation Using Permanganate &

e Enhanced Reactant-Contaminant Contact Through the Use of Persulfate In Situ Chemical Oxidation (ISCO)&

« Semi-Passive Oxidation-Based Approaches for Control of Large, Dilute Groundwater Plumes of Chlorinated Ethylenes &

e Impacts on Groundwater Quality Following the Application of ISCO: Understanding the Cause of and Designing Mitigation for Metals Mobilization &
e CleanOX® In Situ Chemical Oxidation of Groundwater &2




ENVIRO Wik

Table 1. Nomenclature, Structure, Chemical and Physical Properties of Most Widely Used Chlorinated solvents!], [Collapse]

. . Aqueous Vapor b
Molecular | Chemical | Formula | Density N g, | Henry's Law | Log | MCL
Solubility Pressure (p)

Formula | Structure | Weight | (p){g/mL) (mgiL) (kPa) Constant® | Kgy | (ug/L)

IUPAC Name Common Mame | Acronym

Cl
tetrachloromethane carbon
tetrachloride - CE'I"CI

trichloromethane chloroform

_ methylene
dichloromethane ,
chloride

chloromethane methyl chloride

hexachloroethane | perchloroethane

pentachloroethane

1.1.1.2-
tetrachloroethane




ENVIRO Wik

permeability, which dictates the spatial distribution of air flow, can affect the distribution of smoldering
ull scale applications, and challenges associated with in situ application are described elsewherel13]

STAR In Situ Animation

Figure 5. Animation of the stages of an in situ smoldering remediation treatment below the
water table including typical equipment employed.

Figure 3. Webcam video of a seli-sustaining smoldering reaction traveling upwards ina &
n tall transparent guariz column containing coal tar contaminated soil (accelerated 50
).




The Creation

Prepared by internationally recognized experts
Extensive peer review

Contributor Review:
address comments/
approve edits

Draft written by Initial Review Senior Review
Contributor (Editorial Team) (Editorial Team)

Final Review Upload to the : Final Contributor
(Editorial Team) Wiki HEICEE Review
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Outreach

Google analytics

 Totals since May 2016
o > 81,000 page views

o > 34,000 sessions

o > 29,000 page views
(36%) with durations
lasting >10min

o Avg. Smin per session
for returning users

,\

Sessions Per Month

IR IR IR
%GQ eO \O V} @ \\) %@Q eO \O @O
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ENVIRO Wik

ER Wiki
60 Articles
121 pages (articles + miscellaneous pages)

References

o /47 external links
o 383 infernal documents / pdfs
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Lessons Learned

Confinuous Improvement
 Highlight recent research

 Provide alternative points of view

Difficult to find authors for

e« ‘Older’ topics (e.g. pump and treat)
« Edit / update existing articles

Videos

« Most available videos too long / do not fit with
wiki format
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ENVIRO Wik

Wiki 2

« Wiki 1 —» Environmental Restoration Program Area

Wiki 2 — Other Program Areas
Additional 60 articles

Updates to existing articles
Graphics & videos

Editorial policy — the futurel
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Project Team

Dr. Robert Borden
Dr. Charles Newell
Dr. John Wilson
Eric Stern

Adria Bodour Chuck Newell
Ali Salter-Blanc David Moore
Amanda Barker Derik Tomlinson
Andrew Kirkman  Doug Call
Andrew Timmis Detlef Knappe
Barbara Bekins Dimin Fan
Bilgen Yuncu Emily Lent

Bill DiGuiseppi Eric Nichols
Brian Gullett Frank Loeffler
Bruce Henry Frederick Day-
Carolyn Currin Lewis

Chris Lutes Fernando
Menendez

Project Manager
Draper Aden

Editorial Board

Dr. Kevin Finneran Dr. Detlef Knappe
Dr. Alexandra Salter-Blanc Dr. John Chermak
Dr. Kimberly Matthews Dr. Jason Barnes
Dr. Samuel Beal

Technical Experts
Gaisheng Liu Kent Sorenson Paul Hatzinger Sanjay Garg
Harley Hopkins Mark Brush Penny Viahos Sankar Arumugam
Harry Craig Marianne Walsh ~ Poonam Kulkarni  Sara Mcmillen
Heidi Howard Maftt Zenker Richard Wenning Scott Douglas
lgor Linkov Melissa Harclerode Rick Wilkin Tamzen Macbeth
James Studer Michael Kruge Robert Borden Tarek Aziz
Jared Johnson Michael Truex Robert Puls Tim Cary
Jay Clausen Michelle Scherer  Ron Falta Todd Halihan
Jim Studer Mike Annable Ron Gestler Todd Wiedemeier
Jim Weaver Mike Howthorne  Rula Deeb Tom Simpkin
John Wilson Mike Hyman Ryan Wymore Tony Bednar
Joseph Jersak Natalie Griffins Sam Beal Travis McGuire




Public Involvement

We need YOUR help!

Please go to the Enviro Wiki, review the
content, and provide us with your input.

Contact form on the website

Suggestions for new topics, website
iImprovements and general impressions are all
welcome

Additional ‘hard to find’ documents
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ER-201569-T2

Survey:
rebrand.ly/EnviroWiki

Contact us:
updates@enviro.wiki

Or
Contact Us page on ENVIRO.wiki
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