Sustainable Remediation Forum (SURF)
SURF 16: February 3 and 4, 2011
Tampa, Florida

SURF 16 was held in Tampa, Florida, on February 3 and 4, 2011, at the University of

South Florida (USF). SURF members that participated in the 1%2-day meeting are listed in
Attachment 1 along with their contact information. The meeting marked the 16" time that
various stakeholders in remediation—industry, government agencies, environmental groups,
consultants, and academia—came together to develop the ability to use sustainability concepts in
remedial decision-making. Previous meeting minutes are available to SURF members at
www.sustainableremediation.org.

Meeting Opening

The meeting began with Mike Rominger (meeting facilitator) welcoming participants and
thanking USF, in particular the Dr. Kiran C. Patel Center for Global Solutions, the School of
Global Sustainability, and the College of Engineering, for hosting the meeting. Mike presented
the mission statement of SURF and discussed meeting logistics and ground rules. He also
explained evacuation procedures from the meeting areas to ensure a safe meeting experience for
all. Mike stated that it was assumed that nothing discussed or presented contained confidential
information. He explained that export control laws that pertain to the transfer of technology to
non-U.S. citizens and their countries do not appear to apply, but advised participants to act
appropriately for their organizations. Mike also mentioned antitrust issues.

Efforts to achieve “sustainable neutral environmental behavior” continued at this meeting. Name
tags and tent cards were reused. Many participants brought their own coffee mugs and water
bottles and used public transportation to travel to the meeting location. Some participants
reduced the carbon footprint caused by their travel by purchasing carbon offsets. Efforts to
achieve sustainable neutral behavior are ongoing and will continue at future meetings.

Mike thanked the Meeting Design Team for their work in planning the meeting agenda and the
current SURF sponsors for supporting the organization. Members interested in sponsorship
opportunities should contact Brandt Butler, SURF Treasurer (see Attachment 1 for contact
information).

Welcoming Remarks

Dave Ellis (SURF President) welcomed participants and again thanked the hosts of the meeting
and sponsors of SURF. Dave also thanked local Florida SURF members Ben Foster
(ARCADIS) and Robert Armstead (WRScompass) for their efforts in helping to plan the
meeting.

Thom Snelling (Chief Green Officer of the City of Tampa and Deputy Director for Growth
Management and Development Services) welcomed participants to Tampa and commended
SUREF for its work. Thom told participants that, from his perspective, sustainability is about
culture change—how to think differently and approach your life differently. He said that the
City of Tampa continues its efforts through the U.S. Mayor’s Climate Protection Agreement.

His role is to coordinate programs that will help the City fulfill its commitment to the Agreement
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and to advance the use of green building techniques and sustainable development practices.
Thom said that Tampa received a gold-level Certified Green Local Government designation by
the Florida Green Building Coalition. Thom explained the gold-level status and mentioned some
local sustainable projects: a fire station with solar voltaic panels and solar-powered cable cars at
the Lowry Park Zoo. He ended his remarks with a 1789 quote from Thomas Jefferson to

James Madison, linking the quote to the current efforts of SURF: “Then | say, the earth belongs
to each of these generations during its course, fully and in its own right. The second generation
receives it clear of the debts and encumbrances [sic] of the first, the third of the second, and so
on. For if the first could charge it with a debt, then the earth would belong to the dead and not to
the living generation. Then, no generation can contract debts greater than may be paid during the
course of its own existence.”

Keynote Address

Kala Vairavamoorthy (Director of the School of Global Sustainability at USF presented the
keynote address regarding how cities of the future will manage their water. He told participants
that challenges such as climate change, urban population growth, and decaying underground
structures are the external global change pressures facing cities today. Although these pressures
create major change and uncertainty, Kala said that an imperative for change has not been
created because systems within the cities continue to function. A research program, SWITCH, is
designed to manage urban water in the future using a more coherent and integrated approach.
SWITCH is co-funded by the European Union and a cross-disciplinary team of 32 partners from
15 countries around the world. The group shares and adopts more sustainable urban water
solutions across different geographical, climatic, and socio-cultural settings through, among
other efforts, demonstrations. Kala said that USF will be launching Latin America and
Caribbean demonstration projects. The projects focus on creating a systems-based, flexible
approach to managing the uncertainty of conditions and water scarcity in the future. Presentation
slides are provided in Attachment 2.

Discussions focused on implementing the ideas presented in developing countries where the
challenges revolve around poor sanitation and poor solid waste management. There, the
challenges focus less on contamination and more on microbiology. Kala said that, in terms of
the future, most large cities have followed a systemized approach to addressing these challenges.
Small towns are used as locations to do things differently (e.g., use membrane technology to
move water closer to communities). He stressed the importance of evaluating the feasibility of
small footprint units that are affordable, energy sensitive, and highly functioning.

Presentations

Technical presentations at SURF 16 revolved around the meeting theme of improving water
quality. The presentations and subsequent discussions are summarized in the paragraphs below.
Attachments 3 through 11 contain the presentation slides.

Sustainable Remediation Research in Environmental Engineering at USF

Sarina Ergas and Maya Trotz, both professors in the Civil and Environmental Engineering
Department at USF, presented their ongoing remediation research. Research topics discussed
included (1) the attenuation of acid mine drainage by Fe(lll) and sulfate-reducing bacteria,
(2) perchlorate remediation using SUPeRB (sulfur utilizing perchlorate-reducing bacteria),
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(3) vadose zone remediation using calcium polysulfate foam to sequester contaminants, (4) soil
cleanup using REACH (remedial extraction and catalytic hydrodehalogenation), and (5) landfill
leachate treatment using anaerobic membrane bioreactors. Sarina and Maya also presented an
approach to implementing low-impact designs on a community level that emphasizes community
awareness through research and education so that informed decisions can be made. Presentation
slides are provided in Attachment 3.

Discussions focused on the sustainability efforts at USF. Maya said that grass-roots efforts
began in 2005 and consisted of weekly meetings of a small group of people. An expo was held a
couple of years later and interest increased. Now, USF has incorporated sustainability into all
aspects of the university (e.g., sustainability course requirement). The remaining discussions
focused on whether any efforts have been made to quantify the benefits of the sustainable efforts.
Sarina said a new course, Green Engineering for Sustainability, is available and provides the
foundation for green engineering design. Students work on an interdisciplinary project as part of
the course.

Florida Department of Environmental Protection’s Role in Phosphate Mining

Michelle Sims (Environmental Administrator, Bureau of Mining and Minerals Regulation,
Florida Department of Environmental Protection) presented an overview of phosphate mining
from the perspective of her Department. Michelle described the three eras of phosphate mining,
ending with present-day regulations that both emphasize hydrology and wildlife corridors and
include the more stringent requirement of stream reclamation. She presented some of the
cumulative impact study findings of the Peace River in southwest Florida. Michelle presented
the results of the internal wetland audit, which involved a wetland acreage comparison and a
field wetland evaluation. She explained the Integrated Habitat Network (IHN) approach, which
is a concept outlined in the “Regional Conceptual Reclamation Plan for the Southern Phosphate
District of Florida” in 1992. The key elements of the IHN are that the Plan (1) benefits water
quality and quantity for the basin by mitigating adverse impacts via a connected series of
undisturbed natural communities and reclaimed habitats, (2) serves as a connection between
rivers in the phosphate mining district and significant regional environmental features, and

(3) improves wildlife habitat and connectivity by replacing and protecting habitat and dispersal
corridors. Michelle ended her presentation with a photograph of successful reclamation at
Hickey Branch, a tributary of Payne Creek that drains into the Peace River. Presentation slides
are provided in Attachment 4.

Land Reclamation and Water Issues in the Phosphate Industry

Brian Birky (Research Director of Public and Environmental Health at the Florida Industrial and
Phosphate Research Institute) presented the various land reclamation and water challenges facing
the phosphate industry. He began with a brief background on the U.S. phosphate rock sources
and showed a schematic of mining sites that are currently being used or are exhausted. Brian
described the strip mining process, which is very water intensive; a typical mine site pumps out
1.5 billion gallons of water per year. Although water usage has declined, municipal water usage
has increased. Brian told participants that the Institute has funded over 70 water-related studies
covering a wide range of topics. The Institute’s research has focused on reducing water use in
mining and processing, improving the quality of discharged water, and reconstructing streams on
reclaimed lands. Brian presented a water treatment and storage technique in which impounded
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water is collected, biologically treated by natural means in a wetland, and filtered through a sand
tailings area to remove particulates and bacteria. He also presented a few case studies involving
stream restoration, uses for phosphatic clay settling areas, alternative cover systems, and
hydrologic barriers to reduce water infiltration and improve runoff quality for phosphogypsum
stacks. Presentation slides are provided in Attachment 5.

The Greening of a PRP-Led Site in Central Florida

Mark Fleri (WRScompass) presented a case study of a sustainability evaluation at a
manufactured gas plant site in Florida. He gave a brief history of manufactured gas plants and
said that over 3,000 of these sites exist in the U.S., including over 20 in Florida. Mark provided
participants with a brief site description and history and detailed the scope of work, which
involved stabilizing 90,000 cubic yards of material and removing 24,000 tons of contaminated
soil. Efforts by the project team focused on the equipment, material, and fuel to achieve
sustainability goals identified by the potentially responsible party (PRP). Mark detailed the
results of the evaluation (e.g., 8,000 tons of carbon dioxide reduction), showing the input table
used to calculate emissions and the details of the project-level carbon footprint calculation. He
also reviewed the lessons learned by performing the sustainability evaluation, which include

(1) using available data as a starting point but revising the numbers when better data are
available or found; (2) tracking fuel, equipment, materials, and transportation at a minimum;

(3) including multiple disciplines in the evaluation; (4) developing a library of emissions factors;
(5) setting up databases with usage parameters that align with published emissions factors; and
(6) evaluating the project as a whole to make the best decision for the environment and
stakeholders. Mark also told participants not to underestimate the time required to perform the
evaluation, not to expect others to be as enthusiastic about counting greenhouse gases, and not to
get overwhelmed by the numbers. Presentation slides are provided in Attachment 6.

Discussions following the presentation focused on the details of the sustainability evaluation.
When asked if his client specified specific sustainable remediation requirements, Mark said that
his company pushed the idea of sustainability during the proposal phase and obtained acceptance
of the program by the engineer. The real driver for the program, however, was the U.S.
Environmental Protection Agency (USEPA) Region 4.

Panel Discussion: Deepwater Horizon Oil Spill

A panel discussion of the Deepwater Horizon Oil Spill included presenters from the

U.S. Geological Survey (USGS), Florida Fish and Wildlife Conservation Commission, National
Oceanic Atmospheric Administration (NOAA), Florida Institute of Oceanography, and

SRI International. Each presentation is summarized briefly below.

0 Jack Kindinger, Director of the St. Petersburg Coastal and Marine Science Center of
the USGS, presented his organization’s activities in response to the spill. Working
with multiple stakeholders, the Center conducts comprehensive research to support
management decisions. As part of this work, pre-spill sample data were collected and
predictive modeling was performed. Armed with these baseline data, Center
personnel were able to provide their scientific expertise and advice to the Department
of Interior and Coast Guard. Pre-spill coastal photographs from the Center also
proved useful for spill responders. The use of coastal protection berms to trap the oil
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and prevent it from migrating to the marsh and inlets was researched, and the Center
developed a report with recommendations and considerations for berm construction.
Additional details are provided in the presentation slides provided in Attachment 7.

Amber Whittle, Habitat Research Administrator of the Florida Fish and Wildlife
Conservation Commission, summarized the role of her organization in the spill
response. By statute, the Commission is required to respond to oil spills.
Specifically, response activities included conducting initial ground and air
reconnaissance movements associated with oil approach and landfall; implementing
area contingency plans; serving as state scientific support coordinators; guiding key
decisions on issues such as booming, shoreline protection, and cleanup; leading the
sea turtle and manatee response; and developing response plans for oiled, injured, or
dead wildlife. Amber presented statistics of wildlife species potentially impacted, a
current status of marine fisheries, and ongoing and future efforts of the Commission
to address the spill. Interestingly, she said that sea grasses have been affected most as
a result of boom activities and an avoidance of booms by personal watercrafts rather
than oil. More detailed information about these topics is provided in the presentation
slides provided in Attachment 8.

Captain Gary Patrae (retired), NOAA Scientific Support Coordinator of the

Gulf Coast Incident Management Team, focused his presentation on the role of his
organization in the spill, the challenges and public concerns emanating from the spill,
the role of technology in spill response, and potential future concerns or issues. The
primary objectives of the NOAA’s involvement in the spill were to provide science
support to decision makers, keep seafood safe, protect wildlife and habitats, assess
natural resource damage, and restore the natural resources that were injured. Gary
presented the subsurface and surface challenges, as well as the general public
concerns about eating seafood, fishing, and swimming. Additional details are
provided in the presentation slides provided in Attachment 9.

Tim Short, Chemical Sensors Group manager of the Marine Technology Program
within SRI International, presented how underwater membrane introduction mass
spectrometry (MIMS) systems can be used to detect and quantify dissolved gases and
volatile organic compounds (VOCs) such as those from the oil spill. Tim explained
the importance of in-water chemical monitoring and mapping and gave examples of
underwater mass spectrometry deployment methodologies. By using this technology
for subsurface spills, dissolved gases, methane, and VOCs can be mapped in real
time. Mapping results can be used to create adaptive sampling strategies and guide
water sampling strategies. More detailed information about these topics is provided
in the presentation slides provided in Attachment 10.

William Hogarth, Acting Director of the Florida Institute of Oceanography and Dean
of USF’s College of Marine Science, described the response of the Oil Spill
Academic Task Force. The Task Force consisted of 11 state and five private
universities as well as two marine institutes. A web site was developed and served as
a clearinghouse to share data and the latest information about the spill. As the

Task Force attempted to answer key questions about the spill, academic researchers
were seemingly at odds with the information provided in official government reports.
The media picked up on the conflicting statements between the key organizations

50f9



involved. As the process continued, the key organizations worked together more
synergistically and achieved the immediate project goals. Additional details are
provided in the presentation slides provided in Attachment 11.

After all of these presentations, participants asked the panelists questions. One participant asked
whether any of the material used in the response was reused after it was cleaned. Gary said that,
in every case, response actions are designed to minimize waste. Regardless, opportunities to
recycle materials are sought. He said that sorbent booms that can be cleaned sufficiently will be
recycled into car bumpers. Another participant asked Tim if the technology he described could
be used in cases where unintended consequences occur, such as when methane is released during
sediment dredging projects. Tim responded that, although the technology is not currently used in
this manner, the application seems to be a good fit. At the end of the discussion, one panelist
noted the lack of templates for handling the oil spill. Despite the occurrence of previous oil
spills in other locations, it seemed that spill responders were starting from scratch unable to
leverage prior knowledge and lessons learned.

Board of Trustees Activity Update

The 2011 Board of Trustees election results were announced at the meeting (see table below).
Board officers will serve a one-year term. At-large Board members will serve staggered terms of
one and two years.

Name and Affiliation Board of Trustees Position

Paul Favara, CH2MHILL President

Dave Woodward, AECOM Vice President

Maile Smith, Northgate Environmental Management Secretary

Brandt Butler, URS Corporation Treasurer

Stephanie Fiorenza, BP Member At-Large

Karin Holland, Haley & Aldrich Member At-Large

Steven Murawski, U.S. ELC Member At-Large

Curt Stanley, Shell Global Solutions Member At-Large

Dan Watts, New Jersey Institute of Technology Member At-Large

The following additional reminders and updates were mentioned:

0O Participants were reminded that it is time for SURF membership renewal. Renewing
your membership is easy through the web site at
http://www.sustainableremediation.org/membership/.

O Syracuse University has formed a student chapter. Participants welcomed
Deepika Venkataramani, a student representative from the new chapter. Participants
also welcomed the President of the Colorado State University student chapter of
SURF, Kevin McCoy.

O The Programs and Meetings Committee is working on scheduling and organizing
2012 SURF meetings. Tentative plans are being made for a meeting in January or
February 2012 in San Diego, California. SURF members willing to host a meeting
should contact Mike Rominger (see Attachment 1).
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As a reminder, detailed minutes from the Board of Trustees conference calls are available to
members at the SURF web site in the members-only portion under “Member Resources,”
“Documents,” “Administrative Documents.”

SURF Activities Update

SURF members continue to work on initiatives that will further the mission of the organization.
A portion of the SURF 16 meeting was devoted to updating members on the current status of
these activities and obtaining member feedback on possible next steps. The presentations and
subsequent discussions are summarized in the paragraphs below. Attachments 12 through 16
contain the presentation slides and other information generated during this portion of the
meeting.

SURF Sustainable Remediation Site Database Initiative

Ray Lewis (SUNPRO) updated participants about the database initiative approved by the Board
of Trustees. The initiative is being implemented in a phased approach by a committee of SURF
members. Ray said that committee has developed a strategy for implementing the initiative and
has obtained support commitment from the Illinois Institute of Technology (I1T). Specifically,
the Chicago-Kent School of Law, Stuart School of Business, and Armour School of Engineering
are involved. Ray explained the committee’s plan of soliciting student interest in an independent
study or research project as a means of obtaining and sorting data and helping to design the
structure of the database. Ray told participants that Phase | of the initiative involves researching
and designing the database prototype and is planned for May through August 2011. From
August 2011 through January 2012, the committee will develop the database prototype

(Phase I1). In Phase Ill, the database will be expanded. Ray said that the scope of sites for the
prototype focuses on sites within USEPA Region 5 and sites at other locations where accessible
and high-quality data exist. Presentation slides are provided in Attachment 12.

Discussions focused on ways to organize the database information, select the appropriate data to
include, and leverage existing efforts by other organizations. As a way to organize the database
information, one participant suggested providing a brief overview of sustainability
considerations throughout the project life cycle. Then, the information contained within the
database provides users with examples. Another participant suggested developing data quality
objectives for the database by determining the information that SURF wants to convey. Other
participants suggested leveraging current efforts by the Department of Defense and the
Brownfields program.

Several participants expressed concern regarding their personal experiences with database
development overshooting allocated timeframes and resources. The participants explained that
database development seems to have a nature of becoming encompassing and entangled with
other interests.

Government Employees Outreach Initiative

Dave Woodward (AECOM) presented a brief overview of the background of the government
outreach initiative, previous activities, and plans for 2011. Since 2010, SURF members working
on this initiative have been reaching out to government employees to expand SURF’s diversity
of membership and increase interactions with regulators. Specific activities have been
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highlighted in previous meeting notes and include development of an initiative mission
statement, preparation of a standard letter to regulatory agencies, and creation of a standard
presentation that SURF members can use when representing SURF in government settings.
Dave said that, at the last meeting, initiative members identified the need to promote further
education of sustainable remediation without advocating or lobbying for it and to present
remediation case studies demonstrating the triple bottom line of sustainability to government
employees. Dave highlighted the presentations made and planned by SURF members;
presentations will continue in 2011. Additional plans for 2011 include developing a tracking
system to document and communicate agency interactions and evaluating other options of and
arenas for facilitating regulatory involvement and membership in SURF. Presentation slides are
provided in Attachment 13.

Discussions focused on some of the barriers that regulatory personnel face in attending SURF
meetings and suggested solutions to increase participation by these individuals. One participant
said that the regulators with whom he spoke find it difficult to join SURF or attend meetings
because of funding constraints. Solutions to this challenge were discussed and include inviting
agency personnel to participate in a panel discussion at a meeting, providing the agenda well in
advance of the meeting so that travel arrangements can be made and approved, and using tools
such as a webinar to make remote participation in meetings more meaningful. Another
participant encouraged initiative members to strengthen SURF’s existing relationships with other
government employees such as the U.S. Navy and Air Force.

Technical Initiatives

Paul Favara (CH2MHILL) reviewed the accomplishments of the Technical Initiatives Committee
to date and congratulated authors on completion of the following three articles that will appear in
the summer issue of Remediation:

O Framework for Integrating Sustainability into Remediation Projects by SURF
members Karin Holland (Haley & Aldrich), Ray Lewis (SUNPRO), Karina Tipton
(Brown and Caldwell), Stella Karnis (Canadian National Railway), Carol Dona
(U.S. Army Corps of Engineers), Erik Petrovskis (Geosyntec Consultants), Louis Bull
(Waste Management), Deborah Taege (The Boeing Company), and Christopher Hook
(Tetra Tech)

O Guidance for Performing Footprint Analyses and Life-Cycle Assessments for the
Remediation Industry by Paul Favara (CH2MHILL), Todd Krieger (DuPont),
Bob Boughton (California EPA), Angela Fisher (GE), and Mohit Bhargava (Battelle
Memorial Institute)

O Metrics for Integrating Sustainability Evaluations into Remediation Projects by
SURF members Brandt Butler (URS Corporation), Lorraine Larsen-Hallock
(Tetra Tech), Ray Lewis (SUNPRO), Christopher Glenn (Treadwell & Rollo), and
Robert Armstead (WRScompass).

With the above efforts nearly completed, Paul facilitated a brainstorming session to generate
ideas for technical initiatives to be initiated in 2011. Presentation slides are provided in
Attachment 14. After the brainstorming session, ideas were grouped into focus areas.
Participants volunteered to screen the ideas and identify the best opportunities in which to invest
time and effort. Using a screening process, the best ideas will be further developed into brief,
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one- to two-page proposals for Board of Trustees review. Attachment 15 contains the list of
ideas generated as well as the categories and volunteers leading the effort.

Academic Outreach Initiative

Mike Rominger (MCR Facilitation Services) facilitated a brainstorming session to gather
academic research ideas to further SURF’s mission. Specifically, Mike gave participants the
following four questions to answer (see Attachment 16 for presentation slides):

1. What don’t we know that we should know about sustainable remediation?
2. Which technologies are crying out for improvement?

3. What research are you seeing out there?
4

. Who or what comes to mind as someone or something that might offer some valuable
research opportunities?

Participants were given three minutes to write their responses to each question and were
encouraged to list as many ideas for each question as possible. The group discussed a few
responses briefly after each question. Responses were collected and compiled and are being
processed by Academic Outreach Initiative members.

Lecture, Poster Session, and Reception

After lunch on the second day of the meeting, many SURF members attended a lecture by

Dave Dzombak of Carnegie Mellon University. Dave spoke to SURF members at the last
meeting in Pittsburgh, Pennsylvania and was speaking at USF as part of the USF College of
Engineering 2011 Eminent Scholars Lecture Series. Dave spoke to students and SURF members
about the need and challenge of alternative sources of water for use in electric power production.
Immediately following the lecture, professors and masters students from USF, University of
Florida, and University of Central Florida held a poster session. SURF sponsored the reception
during the poster session as members and students networked.

Action Items
The following action items were identified during the meeting:

1. Upcoming meetings are scheduled as noted below. Please note that these dates can
change; the most up-to-date information is posted on the web site. If you are a SURF
member and would like to help plan or host an upcoming meeting, contact Mike
Rominger (meeting facilitator) (see Attachment 1 for contact information).

e SURF 17: May 19" and 20" — USEPA Region 5 (Chicago, 1llinois)

« SURF 18: September 21% and 22™ — Boeing Corporation and AECOM
(Seattle, Washington)

2. The work of the committees and initiatives will continue. Action items for specific
committee and initiative members are detailed throughout these notes. All scheduled
conference calls for the various committees and initiatives are shown on a calendar on
the web site. The calendar is located on the members-only portion of the SURF web
site under “Member Resources, Committee Calendar.” SURF members interested in
joining a particular effort should contact the co-chairperson directly.
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SURF 16 Participant Contact Information

Participant

Affiliation

Adams, Kathy

Writing Unlimited

Armstead, Robert

WRScompass

Birky, Brian

Florida Industrial and Phosphate Research Institute

Buckingham, James

University of South Florida

Denson, Scott SUNPRO

Dugan, Pamela Carus Corporation

Ellis, Dave DuPont

Ergas, Sarina University of South Florida

Favara, Paul CH2MHILL

Fiorenza, Stephanie BP

Fleri, Mark WRScompass

Foster, Ben ARCADIS

Garson, Nick The Boeing Company

Ginn, Jamie DuPont

Hadley, Paul California Department of Toxic Substances Control
Hogarth, William Florida Institute of Oceanography

Holland, Karin Haley & Aldrich

Karnis, Stella CN

Kindinger, Jack U.S. Geological Survey

Kluger, Mark Dajak, LLC

Lewis, Ray SUNPRO

Marotte, Rick MACTEC Engineering and Consulting
Mazgaj, Jan HDR Engineering

McCoy, Kevin Colorado State University Student Chapter
McRae, Gil Florida Fish and Wildlife Conservation Commission

McMaster, Michaye

Geosyntec Consultants

Mesa, David University of South Florida
Mogge, John CH2MHILL
Moxley, Katie The Boeing Company

Petrae, Gary

National Oceanic Atmospheric Administration

Pittenger, Scott

AECOM

Raymond, Dick

Terra Systems

Rees, Todd

Golder Associates

Rominger, Mike

MCR Facilitation Services

Ryan, John AECOM
Short, Tim SRI International
Simon, John WSP Environment & Energy

Sims, Michelle

Florida Department of Environmental Protection

Smith, Maile Northgate Environmental Management
Snelling, Thom City of Tampa

Stanley, Curt Shell Global Solutions

Stimus, John EN RX, Inc.

Torrens, Jake

AMEC Geomatrix

Trotz, Maya

University of South Florida
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SURF 16 Participant Contact Information

Participant

Affiliation

Vairavamoorthy, Kala

University of South Florida

VVenkataramani, Deepika

Syracuse University

Watts, Dan

New Jersey Institute of Technology

Wice, Rick

Shaw Environmental & Infrastructure Group

\Woodward, Dave

AECOM

Remote Attendees

Beil, Kurt

ARCADIS

Claypool, John

AECOM

Butler, Brandt

URS Corporation

Fisher, Angela

GE Global Research

Murawski, Steven

Baker & McKenzie

Pearson, Erik

ENVIRON International Corporation

Tipton, Karina

Brown and Caldwell
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From sourcing, collection, purification and supply of drinking water, to treatment
of used water and turning it into NEWater, drainage of storm water

(‘ Stormwater Rain Sea« 1
Management

Indirect potable Use

R EC I ationT -
1/ 11 Mg
i ; Direct Non- J N
Desalination £ N
Potable Use ; b
Wéstew‘a'_tef
. i in Sewers™

T A WP
- ! h
patment of 7/ 53upply, o oy
o\ Water, to}he"“

awdto

by LB opulrtion' )

(EninduStrias




FOUR NATIONAL TAPS

Way Forward

e Component & System Change

e Greater Integration

e Adaptive/Flexible Approaches




Way Forward

e Greater Integration

City of the Future - Integration

Water
treatment

.

Greywater
collection and

Natural system ==\
— rivers, =
oceans,

aquifers

Ocean : =
@ Holistic systems approach
to the urban watershed

[CSIRO




SWITCH City Water

Al ledge and inf
sharing platform to support
global and integrated
urban water planning

offering

ik
A Combined Information System,

«Generic Database
«Geographic Viewer

g
1l O ey

SWITCH City Water
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Interventions over urban water cycle

vement

Unit Block

Cascading Uses of Water- Hamburg

Hamburg Water Cycle - Demonstration Project Jenfeld




Interventions over urban water cycle

Unit Block

Unit Block

Unit Block

Unit
Block

Open
Space

Cluster

Unit
Block

Total _—
Discharge Urban Rainfoli- Storm Water Runoff

Open
Space
Cluster 3
Cluster Cluster 1
Catchment
Precipitation i. Imported water
apotranspiration :
! 7 |
| i | Mains deficit
> i Outdeor
Fy T T ¥ ] WaterUse ¢ |eakage

-

\d
N
>

Overflow|
Key
Inputs
‘ © Outputs
: *  Flows

Porable supply — Waste Woter

network Disposal network




CWB Output - Flows

nraminant peci

¢ Precipitation ) = —
S | Evapotanspiration | | Wfle -
— (Imported water )

ooooooo

Starmewater
Store

Mackay 2010

Reuse of Resources - Rostock

Case Study Muel3er Holz - Infrustructural landscape
approach within shrinking cities

[

Stokman 2008




Greater Integration

Abiotic

Mineral Resources Plannin

i Watershed planning
Water Resources Planning

Landscape Planning

Transportation Planning

Urban Planning

Cultural Biotic
Ahern, 1995

Planning - Lack Integration

Abiotic

Mineral Resources Plannin

Watershed planning
Water Resources Planning

Landscape Planning

Transportation Planning

Urban Planning—#— () < Constrains other
. s urban services

1] O
“fagmuns®

Cultural

Ahern, 1995




Greater Integration

Abiotic

Water Sensitive Urban
Planning and Design

Cultural Biotic

Ahern, 1995

New challenges — New Thinking

e Multi-objective urban planning (what
should drive the urban plan?)

Z=W.u tB.v +a.w + &.x+ £.y)
N

White

L L

u=f(v,wxy)  v=f(wxy)  w=f(avxy)  x=f(v,wy) y=f(g,v,wx)
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Greater Integration

Allows optimizing
within a continuum
of options

Which is more efficient?

Which is more sustainable?

Large Nodal Cluster In Situ
Scale

Need for Interfaith Dialog !

Highly Highly
Centralized Decentralized

a global network for water professionals

The water sector can’t do it alone

i o AN SN

Need to create Utilities of the Future that
lead innovation

*Direct utility investments towards
integration

*Advocate for funding, regulations and
incentives

Land planners Gov't officlals
Architects Financlers
Developers Energy experts




Way Forward

e Learning Alliances
e Greater Integration

e Adaptive/Flexible Approaches

Way Forward

e Adaptive/Flexible Approaches




New challenges — New Thinking

e Entire earth system is changing!

| Uncertainty in ' . Wl Uncertainty in
{ storm events | § ; . 4 s runoff response

Decision Making in Uncertain World

9
1
£ °] 1 QA
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= £ il 5 i
[+] 3 | - — o /
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Source: Hadley Centre
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Real Options Theory
Net Disturbance Propagation (NDP)

Range of Resemblance (RR)
Communality Index (CI)

= | pervious
pavement

) i

ecological
treatment

retention
pond

‘stormwater
harvesting
SUDs provides modular diversity
that increases flexibility resulting

in a complex adaptive system
(Sieker et al., 2008, Eckart, 2008)

infiltration
trench




Examples of activities

5

Open trenches

? §

Bio Retention

| RWH |
)

*8 [ Suite of Options l

Urban Drainage Modular System

—‘J—::‘l-"-ﬂ __-:‘__:f_:;_ : Urban
i ’ ;o'/ I\\-_

o

Rural Semi-Urban




Measurement of Flexibility -

Case Study Kupferzell

. %to rrpwa%ter g Ny i
master plan tor s = J o
Kupferzell, S { e W
a small City in NS P T
southern Germany Nl i

. 4 futures I
scenarios have been
developed il

o

. 4 different Syl
alternative solutions et
have been designed g

‘.:na“

Helm 2007

Homogeneity Performance

For different Objectives

Conventional Sewer SUDS
If tw I|I‘£: I dw L

i

¢ nr
Hewn = ][I e where o = (11

] where o = 1L1

o= \,‘z:‘_lu-,(p{-'l' -y

ochwasser W mittleres Hochwasser
toffbedarf M abfiltrierbare Stoffe
er

Helm 2007




Case Study: Kupferzell Germany

1.00 |
B Hydraulik B phys-chem. Last B Wasserhaushalt B Technologie 8 Okonomie B Soziologie B Raumplanung
SUDS
0.80 |
060
Nutz-
wert
0.40
0.20
0.00 * - " .
s a s & N A s &
& o ¥ & & o o o
¥ & __‘\.,;"" R A \-\‘}
Scenario 1 Scenario 2 Scenario 3 Scenario 4
Helm 2007

Measurement of Flexibility -
Case Study Hamburg

Residential area with 400 living |
units and total area of 17 ha p

4 different future scenarios

Streat A

3 different alternative solutions
=Conventional sewer systems
SUDS I and
*SUDS 11




Comparing Flexibility of

Alternative Solutions

Flexibility

400

350

300

Duration
200 Costs

W Performance
150 Range

Performance

100

Sewer SUDS I SUDs It
Alternative Solutions

Where/what to retrofit on-site???

Patameters PDIEI’“IE'A'EBSIS\tebySlte ADDStomuaterBMP | Praject properties | Symbology |

o|F Relentian basin =
Settlement tark
Select
Fiter stip
Snile v

StomwaterBMP_lacation_wL2

Source: Day Water  httpe /A daywater c2/

Show Patential Areas
Criteria subcriteria Green roof o

> landuse  Palway FALSE
Landuse  Openspace  FALSE
Landuwse  Carpark FALSE

Sites Numbre

Landuse  Buiding TRUE
Landuss  Pavements  FALSE 257
Landuss Rosd FalSE
Landuss Impermesble FALSE
Landuse  Verges FALSE

Landuse  Walebody  FALSE
Catchment  Drainagedrea 999

Catchmert  Drainsgeres 993 177
#- Eastside_wL DEM SlopeMin 939

o Chmrmatimbar DD Lamdies 10l nri [ ann




Transitioning

: Future System
Based o\ 1d System Totally New System

Graph Theory Transition Systems
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SWITCH Emscher - SUDS

Transition Emschersystem

Emscher River around ...
1890 1980 2010

Emschergenossenschaft

Transitioning SUDS

Transition Emschersystem 1990

. Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)
MNew Emscher (Nature)

m— New Sewers

Deconnection SUDS

Emschergenossenschaft




Transitioning SUDS

Transition Emschersystem 2020

. Oild Treatment Plant
@ New Treatment Plant

<f mm 0id Emscher (Sewer)
! ® MNew Emscher (Nature)

= New Sewers

Deconnection SUDS

Emschergenossenschaft

Transitioning SUDS

Transition Emschersystem 1990

. Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)
New Emscher (Nature)
= New Sewers

Deconnection SUDS

Emschergenossenschaft




Transitioning SUDS

Transition Emschersystem 2000

. Old Treatment Plant
@ New Treatment Plant

= Old Emscher (Sewer)
u New Emscher (Nature)

— New Sewers

Deconnection SUDS

Emschergenossenschaft

Transitioning SUDS

Transition Emschersystem 2010

. Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)
MNew Emscher (Nature)

= New Sewers

Deconnection SUDS

Emschergenossenschaft




Transitioning SUDS

Transition Emschersystem 2020

. Oild Treatment Plant

@ New Treatment Plant
\ mm Old Emscher (Sewer)
Q% MNew Emscher (Mature)

= New Sewers

Deconnection SUDS

-

Emschergenossenschaft

Transitioning -Treatment Systems

Conventional

"

' fConventiona
WTP

Conventional Centralized Water and Waste
Water Treatment Systems




Transitioning -Treatment Systems

Bank
Filtration

Decentralized Closed Loop Water and
Waste Water Treatment Systems

danced
WWTP

Transitioning -Treatment Systems

Bank
Filtration




Transitioning -Treatment Systems

DWTP
Bank j

Filtration

Transitioning -Treatment Systems

DWTP
Bank j

Filtration

Advanced
WWTP




Transitioning -Treatment Systems

DWTP
Bank ‘;

Filtration




Summary

We need to face the new challenges arising from
the unprecedented changes taking place.

Harmonization of approaches will require a
different approach to planning and development
(integrated, flexible, demand driven....)

Sustainable and equitable solutions require
locally-driven, incremental changes within a
radical, wider shared vision

Technology can make old solutions more efficient
and durable — technologies combined we can
achieve new system solutions

Choices Before Us

Stay in Lane - | Try Harder, Truly Different
Business as Spend More for | Approach
Usual . Traditional Sys |




UNIVERSITY OF “Eh P —
SOUTH FLORIDA ,ﬂSm:::L’my m

Thank Ydﬁ

Kalanithy Vairavamoorthy
Scientific Director of SWITCH-IP (EU-FP6)
vairavk@grad.usf.edu




Attachment 3
Sustainable Remediation Research in
Environmental Engineering at USF



Sustainable Remediation Forum
February 4, 2011
Tampa, FL

wiliam Carnenter

Dept.Chair

Mahmood Nachabe
Water Resaurces
Materials

Andrés Tejada-
Martinez
Water Resources

Jefirey Cunringhem  Wayne Echelberger

* Ocean turbulence

« Surface and subsurface
hydrology

Linda D Phillips Mark Ross Peter Stroot Amy Stuart H
Bometsy o feuses  Gamnns St « Urban water infrastructure

Kalanitty Daniel H. Yeh Qiong Zhang

haya A, Trotz

Water Resources




Attenuation of AMD by Fe(III) and Sulfate-Reducing Bacteria

@ acidobacteria
@ actinobacteria 3
O alpha proteobacteria| |
O bacteriodetes

| beta protebacteria

@ delta proteobacteria
| firmicutes N
O gamma proteobaterial
m gemmatimonadetes

O spirochaetes
@ verrucomicrobia
| nitrospira

AM at Davis Mine in Rwe, ssachusetts.

Time (Days)

Perchlorate Remediation Using SUPeRB

tary Reservation on Cape Cod
e

—0— Influent —a— Effluent

29 15 12 7.5

Clos (ug/L)

0 50 100 150
Teresa with pilot

Time (Days)

Perchlorate removal in a bench-scale bioreactor.

FISH images of ClO, reducing bacteria.




Remediation Strategies Influenced by Microbes

« e-donor: sodium lactate

« e-acceptors: Tc(VII), Fe(III),
calcium polysulfide

X
MR-1 may use CPS as an
additional electron acceptor

Foam delivery technology

x

S. oneidensis MR-1

MR-1 using SLS as a B

growth substrate. -

UNIVERSITY OF
SOUTH FLORIDA

T
el
T 1 g

© ©

Soil Clean-up by Remedial Extraction and Catalytic
Hydrodehalogenation (REACH)

* No secondary
waste stream

’—’ as with

l traditional

solvent
extraction

hydrogen supply (e.g., spent
for catalytic treatment aCtiV ate d
clean soil carbon)




Soil Clean-up by Remedial Extraction and Catalytic
Hydrodehalogenation (REACH)

1 96.5 83.2
2 98.7 90.5
3 98.3 90.2
4 96.5 83.7
5 94.4 81.8
6 90.0 93.2*
7 76.1 86.1

* Catalyst in the PCP system was regenerated before treatment of soil batch #6

Building Community Engagement & Resilience
Water Awareness Research and Education

7 square mile area, 31 stormwater ponds, Brownsfield sites.




Sustainable Healthy Communities: Mercury in Tampa Bay, Guyana
and Bolivia

Hg fate and
fransport
modeling

Analyses

Economy
Hg supply and demand
Hg prices. markels.
Hglrade flows
Hg containing products
and release poinis

Environment nvironmenta
Hg sampling
Hg sources -« d laboral
He flows through media el
Hg fatein -
microenvironmenis
Socio-cultural

(— | (0 exposures use)

Livetinoods, belief systems,

power distribution, education,
govemmental struchures,
Population sk percepton
surveys

Dynamic System Modeling /
. . :

Anaerobic Membrane Bioreactor for Landfill Leachate Treatment




Scrap Tire-derived Porous Rubber Tubing for Water Filtration

Flux and TMP vs. Time

before after

ETeCoS3

Envirgnment odogins for Comtaminated Sedirmnty (ETeCos)

US.F is the only US A PARTNER ORGANISATIONS AND ASSOCIATED MEMBERS
university in the network

Courtry Contaet Peraen | Coatgnatar

Example research topics:
*Heavy metal removal from
soils and sediments
*Advanced oxidation
coupled with biological
processes for recalcitrant
organic pollutants
*Anaerobic digestion of
contaminated solids

UNIVERSITA

UNESCO-IH gl STUBH

e e o CASSIND




College of
Engineering

USFCEE  UNDERGRADUATE GRADWATE  RESEARCH & FACILTIES  FACULTY & STAFF  NEWE  STUDENT ORGANIZATIONS  COMTACT UE

sergas@usf.edu [
matrotz@usf.edu

T

Undemraduate stadems can
combine their studies with research

Several imemational research
opportunitics including the Peoce
expanienee Comps Masters Intemational

our ane o
aducating scholars and leaders in the CEE
profession

Pragram




Attachment 4
Florida Department of Environmental Protection’s Role in
Phosphate Mining



Florida Department of
Environmental Protection

DEP’s Role in
Phosphate Mining

Bureau of Mining and Minerals Regulation
Michelle Sims, Environmental Administrator

Overview

* Evolving Regulatory Requirements

* Peace River Cumulative Impact Study Findings
* Field Wetland Evaluation

* Wetland Comparison

* Regulatory Requirements

* Current Expectations

February 3, 2011 | 2




Phosphate overview

e Phosphate mining disturbs approximately 5,000-6000 acres of land
per year, resulting in extraction of about 30 million metric tons of
phosphate rock.

e About 25-30% of these lands are wetlands. Under state law all
lands mined after 1975 must be reclaimed to a beneficial use, and
wetlands must be restored acre-for-acre and type-for- type.

¢ Since 1975 and as of December 31, 2009, about 187,215 acres have
been mined. About 132,867 acres (both uplands and wetlands) or
71% of these lands have been reclaimed.

* Clay settling areas are utilized at most mines to store highly
colloidal claﬁs seFarated from the ore matrix during initial
Erocessing (beneficiation). These settling areas may cover up to

0% of a mine area.

e The DEP is working with the phosphate industry to reduce the
acres of clay settling areas at new mines.

February 3,2011 | 3

Three Types of Phosphate Mined Land

* Pre-1975 mining
* Pre-1995 (Pre-ERP) mining

* Present day practices

February 3,2011 | 4




1ation -
Phosphate severance prior to July 1, 1975

e Atleast 149,129 acres are
considered Nonmandatory

* No regulatory requirement to
reclaim (unless redisturbed)

* CSA,STA, MOA, HMA

* Properties can consist of
impounded water, nuisance
exotic vegetation, mining
debris and structures, and
steep slopes. Functioning
wetland and sandhill
inclusions can exist on these
properties as well.

February 3,2011 | 5

Nonmandatory continued

Reimbursement program for
owners of eligible lands who
applied prior to January 1,
2005

Total Non-mandatory Reclamation
Eligible Acres: 73,191 *

As of January 31, 2010:

® 44,552 acres reclaimed and
released (60.9% completed)

* 8,337 acres in currently funded
reclamation programs (11.3% in
progress)

e 5,036 acres for remaining eligible
lands (w/ application filed by the
deadline of January 1, 2005).

6
Febmm ]3/ Z&%IIOG




¢ Must reclaim acre for acre,
type for type

¢ Reclamation
predominately
accomplished through
land and and lakes
reclamation

* 1984 Wetland Resource
Permit requirements for
connected wetlands only

<

I

Present Day Practices

February 3,2011 | 7

* Requirement to reclaim for
every acre including every
foot of stream

* ERP brings full mitigation
requirements for wetland
impacts for connected and
isolated wetlands

* More emphasis on
hydrology and wildlife
corridors

e Other Agency
Authorizations

February 3,2011 | 8




East of Peace River between Bartow
and Fort Meade Comparison

1840s Aerial 2004 Aerial

ary 3,2011 | 9

: A Y
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Peace River Cumulative Impact Study

e Chapter 2003-423 LOF

* Peace River Cumulative Impact Study

Urban development, agricultural operations, and
mining have all contributed to the basin’s decline.

Documented wetland, stream and native upland habitat
losses

* Created the Peace River Basin Resource Management Plan
and Recommendations

OR February 3,2011 | 10




PRCIS showed:

* 38.5% wetland acreage loss in the Peace River Basin from the

1940’s to 1999
* Loss of 31,000 acres after 1979 despite regulations

DEP memo to conduct internal wetland audit
Wetland Acreage Comparison
Field Evaluation

Revisiting of wetland evaluation will ensure more

accurate accounting of wetlands status in Peace
River Basin

Wetland Comparison Study

February 3,2011 | 11

Wetland Comparison Study: Report — Results

Verification is only of wetlands occurring on Mandatory Phosphate Lands
NOT of the entire 31,000 acres lost in the basin since 1979.

Peace at Bartow 290.5 355.9
g;i‘frfgzt Zolfo 24151 3,705.9
Payne Creek 1,455.7 4,655.4
Horse Creek 533.0 958.6
TOTAL 4,694.3 9,675.8

February 3,2011 | 12




e Payne Creek Subbasin
i “f FDEP Comparison versus PRCIS Report e Draft

FDEP Comparison Wetlands PRCIS Rapon Wetlands
Acrenge = 48554 Acreage =

Wetland Evaluatzon Study

* 121 sites visited
* Average “Bone Valley Score” is 0.57

* Mines reclaimed with “newer” techniques/regulatory
obligations scored higher on average

February 3,2011 | 14
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Bonny Lake 0.48 ]
Cargill Fort Meade 0.53
Clear Springs 0.65
Fort Green 0.69
Four Corners Lonesome 0.48
Exxon/Mobil Fort Meade 0.55
Noralyn Phosphoria 0.74
North Pasture 0.71
Payne Creek 0.60
Rockland 0.49
Saddle Creek 0.43
Silver City 0.30

=« South Fort Meade 0.81

i} Watson 0.46 17

Current Expectations

* Extensive review of ERP and CRP applications
Technical review for hydrology pre- and post- mining
Field reviews for thorough habitat assessment
Look for stream restoration opportunities or the
addition of riparian areas through mine authorization
¢ Elimination and reduction of wetland impacts

* Reduce the acres of clay settling areas at new
mines

* Preservation and Conservation areas
Integrated Habitat Network Consideration and Buffers

February 3,2011 | 18
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Reclamation Requirements Example ERP Standards
(Conditions vary by permit)

== Acre for Acre/Type for type Uniform method to assure no
functional wetland loss

Linear foot replacement Sinuosity /Macro-invertebrate
—] standards/Construction standards

Maintain watershed acreage Maintain or improve watershed
function

Conservation Easements

200 trees per acre 400 trees per acre

Construction standards including
mucking/ top-soiling

Canopy coverage

Similarity requirements to reference
sites

Nuisance/exotic density standards

Establishment Periods Until all permit success criteria are
1 year upland trees met- regardless of reclamation
release

3 years herbaceous wetland
5 years forested wetland

Annual Report for Mining Monitoring reports for
/Reclamation acreage Hydrology/Vegetation accounting

accounting/Financial Assurance
| ry 3,2011 | 20




Hickey Branch
RCS-4(B)
DB-5

February 3,2011 | 21

Thdnk You!

DEP - Bureau of Mining and Minerals Regulation:
http:/ /www.dep.state.fl.us/ water/ mines/index.htm

Peace River Basin Management Advisory Committee:
http:/ /www.dep.state.fl.us/ water/ mines/ prbmac.htm

Peace River Cumulative Impact Study:
http:/ /www.dep.state.fl.us/water/ mines/ pr_cis.htm

Contacts:

Michelle Sims, Environmental Administrator-Environmental Resources
Section (863) 534-7077

&% Orlando Rivera, Program Administrator-Mandatory Phosphate Section

. | (850) 488-8217 February 3,201 | 22




Attachment 5
Land Reclamation and Water Issues in the Phosphate Industry



Land Reclamation and Water Issues
In the Phosphate Industry

SURF 16
University of South Florida
February 3, 2011

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

Brian Birky, Ph.D.

Research Director — Public & Environmental
Health

Steven Richardson, Ph.D.
Research Director — Reclamation

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

FIPR Institute

FIPR Institute



US Phosphate Rock Sources

Florida, North Carolina, Southeastern
Idaho, Western Wyoming, Northern Utah...
Little imported

— Morocco

— Bayovar Mine in Peru (future)

Processing is by the wet acid method

— Florida, North Carolina, Louisiana, Texas

Elemental P in Soda Springs, ID

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

FIPR Institute

US Phosphate Rock Production

» Production has declined in the past three
decades

— From a peak of over 53 million tonnes in 1980
(38.5% of world)

— To a little over 26 MT in 2009 (16.6% of
world)

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

FIPR Institute




APPRCIIMATE DH TRBUTION OF PHOSPHATE I FLOMIDA

bt

USF Polytechnic - Florida Industrial and Phosphate Research Institute FIPR mstitute

POLYTECHNIC

s Mandatory Phosphate Mines Mining Status
N Department of Enviranme rtal Protection
nosed Bureau of Mining snd Minerais Reguission
—

Map procuced in Dec, 2007 to represani Dec, 2005 status

et

USF Polytechnic - Florida Industrial and Phosphate Research Institute FIPR mstitute

POLYTECHNIC







Mined Land







Water Related Studies Funded by
the Institute

e QOver 70 studies

» Covering a wide range of topics
— Clay settling areas
— Process water
— Wetlands and streams
— Many more

» Auvailable online: http://fipr.poly.usf.edu/

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

Hydrology

FIPR Hydrologic Model (FHM)

Hydrologic databases and models for:
— Clay settling areas

— Other mined lands
— Complex basins (mined and unmined lands)
— Phosphogypsum stacks

Water treatment - wetlands, sand filter
Mining impact on streamflow
Stream restoration

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

FIPR Institute

FIPR Institute



Hydrology (Cont.)

* FIPR Hydrologic Model (FHM)
— Reclamation design
— Assess impacts
* Integrated Hydrologic Model (IHM)
— Used by Tampa Bay Water and SWFWMD

FIPR Institute

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

Water Treatment
and Storage

Storage Tailing
Impoundment/  Wetland Treatment Isieler Recharge PrOdl\Jl\?tll(lm
Water Crop Areas e well e

———> ¥ I [ \ —




Water Treatment on Mined Lands i

Reduced by wetland and sand filter:
Sulfate
Nitrate
Phosphorus
Arsenic
pH
Temperature

Dissolved Oxygen (DO) and Oxidation-Reduction
Potential (ORP)

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

Water Treatment on Mined Lands: 18
Wetland Treatment and Sand Tailing Filtration

 All primary drinking water standards met
except coliform bacteria

— Sand filter greatly reduced coliform
— UV treatment assured compliance
 All secondary standards met except
— Fe, Mn, F, color, odor
— Similar to shallow groundwater in the area

USF Polytechnic - Florida Industrial and Phosphate Research Institute

POLYTECHNIC

FIPR Institute

FIPR Institute




Wetlands on CSAs

Hydrology and'Bi@
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Phosphatic Clay to Control
Red Tide

removal efficiency (%)

0.2 04 0.6 0.8
clay concentration (g L")

Figure 2. Removal efficiency of IMC-P phosphatic clay for G. breve

USF Polytechnic - Florida Industrial and Phosphate Research Institute LTSF

POLYTECHNIC

FIPR Institute

Reclaimed Rocky Bra




Reclaimed Clay Settling Areas: Uses 23

St N
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Energy Crops

Energy - - 3 Viap R ~ Carbon
Production & . = e s Fat i Sequestration




Mining Impacts

Phil Chapman
Photographer

Tenoroc

USF Polytechnic - Florida Industrial and Phosphate Research Institute USF

POLYTECHNIC

FIPR Institute

Radioactivity in Central Florida
Lakes

Natural Reclaimed EPA DW
Lake Lake Standard
Ra-226 in water 0.3 0.3 5
(pCilliter)

Ra-226 in 1.7 13.3

sediment (pCi/g)

Rn-222 in water 22-81 7.6-119

(pCilliter)

Gross alpha 1.2 1.25 15
(pCilliter)

Gross beta 7.6 4.2 table
(pCilliter)
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Consumption of Fish from
Pit Lakes

e Conclusions

— No observable evidence of significant mining
impacts for the study parameters as they impact
consumability of finfish

— No statistical difference in radionuclides or
metals except for mercury

— Mercury was found to be higher in the natural
non-impacted lakes
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Chemical Processing Impacts
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Phosphogypsum Stack Closure

Vegetation cover on phosphogypsum
— With or without soil
— Excellent quality of runoff

Alternative cover systems
Alternative hydrologic barrier layers
Water balance

Influenced DEP rules

USF Polytechnic - Florida Industrial and Phosphate Research Institute USF
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Soil Cover on Phosphogypsum Stack







How Does Phosphogypsum 40
Storage Affect Groundwaters?

» Radium-226 levels in stack fluids are only
slightly elevated (2-5 pCi/L) above
background groundwater values, and are
less than those found in most area monitor
wells

 Stack wells are exceptionally high in
activities of 238U (270-450 pCi/L) and ?°Pb
(180-1800 pCi/L)

FIPR Institute
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How Does Phosphogypsum 4
Storage Affect Groundwaters?

» Most radionuclides present in groundwater
under and near phosphogypsum stacks are
there because of the natural geology of the

region

» At most one percent of infiltrating water
ever reaches the aquifer, most of the rest
being intercepted by ditch drains around the
stack

USF Polytechnic - Florida Industrial and Phosphate Research Institute ‘ FIPR mstitute
POLYTECHNIC

PHS/ATSDR-1994 Study

* No pathway for human exposure via
drinking water

 Radioactivity in groundwater is at
background levels

 Radioactivity in groundwater near
phosphogypsum stacks is below EPA
guidelines for drinking water

)
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Dicalcium Phosphate (DCP)
Recovery from Water Treatment

*

e ol

Traditional process DCP (left) with impurities ~ Warehouse with DCP bagged for shipment
and new process DCP (right)

FIPR Institute
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FIPR Institute
Facilities on SR60 in west Bartow, FL

http:/fipr.poly.usf.edu/
(863) 534-7160
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In Central Florida
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At the
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Chief Sustainability
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e History of MGPs

» Site Description
and History of the
Sanford MGP Site

K Scope of Work

e Sustainability
Goals

N - Sustainability
Results
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The history of the MGP process dates back to
the late 17th and early 18th centuries

The processing of coal, coke, or oil to produce
gas for towns is referred to as manufactured gas

The improved processes produced residuals,
including tars, liquors, sludge, and other
chemical compounds which we clean-up today

Beginning in 1930, natural gas distributed via
extensive pipeline and distribution systems and
made available across the country

February 3, 2011
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Site Description and History of the
Sanford MGP site

e The MGP plant
operated from the
1880’s until the
1950’s

» The plant expanded
until the late 1920’s

* The plant consisted

of:

* Two gas producers

* One purifier

¢ Two de-emulsifiers

« 200,000-cubic foot
low pressure holder

¢ 42,000-cf relief gas
holder

February 3, 2011
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Site Description and History of the
Sanford MGP site

« 1953: Operations
ceased

* 1963: Propane
distribution facility on
site. All major
structures removed
except one gas holder

4 ¢ 1990: FDEP

& investigated the site
to assess potential
environmental
impacts

* 2009: Remediation

begins

February 3, 2011
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Scope of Work

In-situ stabilize 90,000 cubic yards of soil and
sediment

Removal of 24,000 tons of contaminated soils
Remove, replace and reroute utilities

Dewater excavation

Design and install 3,000 feet of stream bypass’
Install 1,100 feet of culvert

Capping

Rehabilitate and armor 900 feet of stream bed

"

February 3, 2011
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Sustainability Goals:
EPA Green Remediation

Minimize Total Energy Use and maximize
Use of Renewable Energy

Minimize Air Pollutants and Green House
Gases

Minimize Water Use and Impacts to Water
Resources

MNATURAL
RESOLIRCE
TECHNOLOGY

Reduce, Reuse, and Recycle Materials and
waste

Protect Land and Ecosystems

February 3, 2011
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Green Remediation at Site

Minimize Energy Use

— Use of B20 diesel with ULSD

— Use gravity diversions rather pump-a-rounds
Minimize Air Pollutants and GHG Emissions

— Use of Tier 2 and Tier 3 Equipment

— Use of foam suppressants

Minimize Water Use

— Use of collected site water

February 3, 2011
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Reduce, Reuse, Recycle
Recycling of Trees
Reuse of Site Water
Use of recycle concrete for rip-rap
Send off concrete for recycling

Protect land and Ecosystems

February 3, 2011
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Remediation Applications

* Hog and haul
e Thermal treatment
e In situ mixing

e Pump and treat

No action

February 3, 2011
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Former Manufactured Gas Plant
Secret Place, Florida

Estimated Implmentation Estimated |Acual

Quantities on site Environemental Impact Status Cost Impact [Costs
Concrete* 200 tons Feasible Less material in Landfill Researching unknown $0
Steel* 50 tons Feasible Less material in Landfill Researching cost reduction $0

Reduction in city water used and

Water* reduction of water to be treated.

7,000,000 gallons Feasible

cost reduction $0

Researching

[ mpement | NA | Feasbe |smalerCo2botpm Competed I

Tier Il based on availabilit Feasible smaller NMHC,SO2, Nox, and part.fp Completed
Tier Il based on availability Feasible smaller NMHC,S0O2, Nox, and part. Fp Com|

[ | 127.829qallons less particulate and SO2 emissions wrapped up in B20 fuel
127,829 gallons [~ Feasible  [smaller CO2 foot print; less use of foreign [Completed [ modest | $0]

using waste product; smaller CO2 foot
Slag vs. Cement 12,939 tons Feasible print minimal $0
Recycled Concrete vs using waste product; smaller CO2 foot Not
Imported Rip Rap 6,000 tons Feasible print Cost Reduction |approved

Used existing office space Reduction in transportation CO2 emissions | Completed m

Fpreliminary data

11 February 3, 2011

Final As Bid Delta Final As Bid Delta
Qty Qty Qty co; co, co,
(tons) (tons) (tons) Ibs tons. Ibs tons. Ibs tons.

stabilization of Soils 142,500| 95,000 47,500 - - - -
Aggregate, rip rap, sand, clay 64,574 44,012 20,562 6,457 3 4,401 2 2,056 1.0
Soil Disposal 62,656 44,538 18,118 6,266 3 4,454 2 1,812 0.9
cement 5,676 12,939 (7,263) 11,352,440 5676 | 25,878,000 12,939 | (14,525,560) (7,263)
Bentonite o 810 (810) 0 0 324,000 162 (324,000) (162)
siag 16,111 o 16,111 676,641 338 o o 676,641 338
[Concrete Debris 8,688 11,270 (2,582) 364,889 182 1,127 1 363,762 182
Organic Debris (rootballs, tree limbs etc.)| 422 422 42,240 21 0 0.0 42,240 21
Mulch 2,882 2,882 288,200 144 o 0.0 288,200 144
Tires 18 o 18 360 o o 0.0 360 0.2
7% 7 box culvert — 1.75 tons/ft — 524 feet 917 933 (16) 1,834,000 917 | 1,865,500 933 (31,500)| (16)
11x7 box culvert — 2.25 tons/ft — 90 feet 203 1,292 (1,089) 405,000 203| 2,583,000 1,202  (2,178,000) (1,089)
HDPE 145 145 0.0 142,076 71 14 0.0 142,062 71
10 mil Poly 2 2 0.0 2,134 11 0.2 0.0 2,134 11
12 0z Geo 2 2 0.0 2,337 12 0.2 0.0 2,337 12
s 0z Geo 2 2 0.0 1,565 0.8 0.2 0.0 1,565 0.8
Electricity 60,407 [kwH 79,651 40 o o 79,651 40
[Overhead Allocation _tonco2/$Mm 16 288,000 144 0 0 288,000 144

Percent Increase in Work 50% 7,746 15,330 (7,584)

February 3, 2011
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Transportation CO, Footprint
Final As Bid Delta Final
Qty Qty Qty CO. CO;
(gallons) (gallons) (gallons) Ibs tons Ibs tons Ibs tons
Diesel 78,750 127,849 (49,099) 1,329,300 665 | 2,697,614 1,349 (1,368,314)| (684)
Gasoline* 8,505 19,629 (11,124) 164,997 82 380,803 190 (215,806), (108)
Final As Bid Delta
Qty Qty Qty co. co, co.
(miles) (miles) (miles) Ibs tons Ibs tons Ibs tons
Mb/Dmob Equipment 8,700 9 8,700 10,440 5 ) 0.0 10,440 5
AirFare o 33,000 (33,000) o o 16,500 8 36,300 18
[Commute Thad 48,500 o] 48,500 58,200 29 o] o 58,200 29
[Commute Tim 13,500 o 13,500 16,200 8 o o 16,200 8
[Commute Jim 12,125 o 12,125 14,550 7 o o 14,550 7
[Commute Mark 16,449 o] 16,449 19,739 10 o o] 19,739 10
[Commute Crew 135,000 25,000 110,000 162,000 81 30,000 15 132,000 66
Totals| 234,274 58,000 176,274 141 106 |** 35
[ Trans Aggregate Star 199,740 136,137 63,603 239,688 120 163,364 81.7 76,324 38
[Trans Pebble Junction 318 217 101 382 0.2 260 0.1 122 0.1
[Trans OMNI 255,839 40,489 215,350 307,007 154 48,587 24.3 258,420 129
[ Trans Debris SpaceCoast 1,790 1,220 570 2,148 1 1,464 0.7 684 0.3
[ Trans Debris Star 700 477 223 840 0.4 573 0.3 267 0.1
[ Trans Debris R&J 2,430 1,656 774 2,916 1 1,987 1.0 929 0.5
[ Trans Mulch SpaceCoast 670 457 213 804 0.4 548 0.3 256 0.1
[*Preliminary Totals 277 108 169

A\ -"ﬁbc’o MPASS

Footprint

Final
Qy Qy Qy Co, C0, Co,
(tons) (tons) (tons) Ibs tons Ibs tons Ibs tons
Stabilization of Soils 142,500 95,000 47,500 - - - - - -
Percent Increase in Work 50%
Materials 7,746 15,330 (7,584)
Fuel  Diesel 78,750| 127,849 (49,099)| 1,661,625 831 | 2697614 1,349 |  (1,035,989) (518)
Gasoline* 8,505 19,629 (11,124)| 164,997 82 380,803 190 (215,806), (108)
Commute 234,274{ 58,000 176274 141 23 117
3rd Party Trucking 277 108 169
Totals 9,077 17,001 (7,924)
*Preliminary

February 3, 2011
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So what is the Equivalency of 8,000 tons of

880 Homes
1,400 Cars
45 Coal Cars

5,400 Head of
Cattle (Breathing
Only)

17,000 Barrels of
Qil

February 3, 2011
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Equipment Input

Fuel
Engine Equip. | Sulfur Consum

Fquipment Call-  [Model/Equipment Equip. | Equip. | Model | Content | Fuel tion

ut Make Equipment Type Engine Type kw hp Hp Hp | Year | (opm) | (gallhr) | Hours |(gallons

Chipper Vermeer Chipper Logging Equipment Shredders > 6 HP Cat ¢16 Tier 2 469 | 630 | <750 | o0 | 199 | 500 | 2 [ 26 | 5974
Crane Cat 330w/shear Construction Equipment Cranes CumminsNTA 855 | 253 | 340 | <600 | 600 | 1997 | 500 15 | 195 | 88755
Dril Platform Haines Plat4m Construction Equipment Bore/Drill Rigs Cat c9 ATAAC 28 | 30 | <300 | 300 | 199 | 500 4 195 | 7700

B,000% Forklit ~ [Skytrack 8042 Construction Equipment Rough Terain Forklits  |Cummins4BT39 | 184 | 247 | <300 | 30 | 1999 | 500 4 4 16
Compactor Skytrack? Construction Equipment Rolers Cat c6 14 | 15 | <100 | 100 | 1999 | 500 4 666 | 2664
Pump Tuck Cat D6 Construction Equipment Dumpers/Tenders 312687 8 | 115 | <100 | 100 | 199 | 500 | 55 | 1488 | 8184
Dozer Cat 563 Compactor | Construction Equipment Crawler Dozer 86 15 | <100 | 100 | 1999 | 500 | 45 | 1649 | 742
 oader Skid Steers Construction Equipment Rubber Tire Loaders 5 75 | <100 | 100 | 1997 | 500 | 55 | 3168 | 174
Puieeper Skid Steers Industrial Equipment Sweepers/Scrubbers 56 75 | <100 | 100 | 2005 | 500 1 1700 | 1700
Water Truck 2,000 Water Truck | Construction Equipment Offhighway Trucks 12 | 150 | <175 | 175 | 19% | 500 | 55 | L700 | 930
Pumps (Godvin Pump Misc | Light Commercial Pumps 312687 8 | 115 | <15 | w5 | 1997 | 500 1 | 80 | 804

Pressure Washer ~ [Misc. Light Commercial Pressure Washers 4 5 <A1 1| 198 | 500 1 Bl | 151
Excaalor Cat 330 Construction Equipment Excavators Cat 9 ATAAC 184 | 247 | <300 | 300 | 2008 | 500 | 875 | 298 | 25883
EXC. wishear | Cat 330wishear Construction Equipment Excavators Cat 9 ATAAC 184 | 247 | <300 | 30 | 2000 [ 500 | 875 | 20 | 2100
E)C. wigrapple  [Cat 330w/grapple Construction Equipment Excavators Cat c9 ATAAC 184 | 247 | <300 | 300 | 2006 | 500 | 875 | 250 | 2188

EXC. wigrapple | Cat 330wgrapple Construction Equipment Excavators Cat c9 ATAAC 184 | 247 [ <30 | 30 | 2005 | 500 | 875 | & 700

Total 26,154 128313

February 3, 2011
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Equipment _isions Output T1 (g/hp-hr)

Vermeer Chipper 530.5478  0.1626

Cat 330w/shear 340 1999 | 02083 6.3344 14103 61294 02759 00733 02026 530.3788 01625 71
Haines Plat4m 320 1999 | 03137 59491 07832 56404 03084 00733 02351 530.0423 01624 Tl
Skytrack 8042 47 1999 | 03347 57447 12500 54154 04451 00733 03718 5299756 01624 71
Skytrack? 153 1999 | 05682 6.0129 40055 54538 08726 00815 07911 5885569 01803 T1
Cat D6 115 1999 | 12058 7.3866 6.2514 62001 10553 0.0815 09738 5865229 01797 T1
Cat 563 Compactor 115 1999 | 05730 6.0489 40050 54850 0.9400 0.0815 0.8585 5885416 01803 T1
Skid Steers 75 1999 | 05720 6.0414 40764 54785 09260 00815 0.8445 5885448 01803 T1
Skid Steers 75 1999 | 01864 31969 25663 30135 03798 0.0815 02982 589.7749 01807 1

2,000 Water Truck 150 1999 | 03925 61302 17150 57440 0.8172 0.0733 0.7439 529.7911 0.1623 T
Godwin Pump Misc 115 1999 | 03443 6.0566 09090 57178 03438 0.0733 0.2705 529.9449 0.1624 T
Misc. 5 1999 | 07710 6.0260 4.2370 52674 05107 0.0815 0.4292 587.9099 0.1801 T
Cat 330 247 1999 | 01942 27969 11914 26057 02493 00733 01760 530.4236 0.1625 T
Cat 330w/shear 247 1999 | 01949 28004 12152 26086 02637 0.0733 01904 530.4213 0.1625 T
Cat 330w/grapple 247 1999 | 01957 28040 12300 26115 02781 0.0733 02048 530.4190 0.1625 T
Cat 330w/grapple 28076 12629 26144 02925 00733 02192 530.4167 0.1625 Tl

17 February 3, 2011

* Project-level
Carbon Footprint
Calculation

* Methodology and
emission factors
developed from

publicly available
sources

Y
A,

February 3, 2011
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Lessons Learned

Do not underestimate the time involved

Easiest way to mine data is through the
accounting software. Make sure you have the
appropriate cost codes. ¥ead

Some items to be tracked: . T v
— Fuel ‘: =

— Equipment (owned and rental)
— Materials
— Transportation

Always know that you can revise the numbers
with better data

Green remediation is not “no remediation”

J

February 3, 2011
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Lessons Learned

Develop a library of emissions factors

that align with published emissions factors . T v
Don’t expect others to be as enthusiastic as you ‘-’ '

in counting greenhouse gases [
Multi-disciplinary nature of work

Expect and deal with frustration
Don’t get overwhelmed by the numbers

Try to set up data bases with usage parameters g

J

February 3, 2011
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Attachment 7
Activities in Response to the Deepwater Horizon Oil Spill



o St. Petersburg Coastal and
ZUSGS g

sceaze tmachmggwens ~ MIArINE Science Center

Activities in Response to
Deepwater Horizon Oil Spill
February 3, 2011

Jack Kindinger
Sc@e_n_ce Center Director

U.S. Department of the Interior
U.S. Geological Survey

Comprehensive research to support management decisions
ZUSGS

* Shoreline Change

| « Barrier Island Recovery Potential

« Effects of Sea Level Rise
« Seafloor Evolution and Sediment
Dynamics

[ s ' Geologic Mapping of Potential Sediment
Resources
il

- « Wave and Sediment Transport Modeling

« Management Planning




St. Petersburg Coastal and Marine Science Center:

DWH Oil Spill Response
Critical Elements

» Baseline Data
* Pre-spill Samplings
 Predictive Modeling
= Case Study: Coastal Protection Berms
» Scientific Expertise-and Advice

=LS6S
R o EM LG AL

St. Petersburg Coastal and Marine Science Center:

Baseline Data

A i ial impacts of the Deepwater oil spill along the
land/sea boundary in the northern Gulf of Mexico
Briel Descrpuos of Team Activity.




St. Petersburg Coastal and Marine Science Center:

Baseline Data

High-resolution Bathymetry Dauphin Island, AL

Geologic Databases  yississippi-alabama shei

L di y and
i | Datab

'| The USGS Tampa Bay Study [ y——

Mo M, o oo o Ui gt i, il B o sl

St. Petersburg Coastal and Marine Science Center:

DOuantifying the Impact of the Deepwater Horizon 0il Spill on Benthic Habitats Basel I n e Data

Funor 4 s g et P e, g s e
P, o st el i, 1t e Pl .+ P el ] i i il Spill

g

Tt 18 ol Sy g Ak Tk Bl s St ATEERL Do 1
i W F S i
g s b bt ol T 13 1

USGS Coral Reel Ecosystem Studies (CREST) Project

The CREST progers bevsbves 5 blend o process T
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= Macntuad v of dvscent and skl crsh
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St. Petersburg Coastal and Marine Science Center:

: Baseline Data
Deepwater Horizon —

SUDS geodatabase + WMS web mapping service

282345678918 11 12 13 54 [15] 16 17 48 1% 30 b 2 p

Cofections = X-Sterma 0002010 = 2010 : 07/23 - 07/24

| 2me g o
b i
Haperm 1 51a

St. Petersburg Coastal and Marine Science Center:

Beach sh Pre-spill Sampling

Oblique Photography

Egmont Key

Three Rooker Bar

Turtle Creek Point

i
“I%Bng Pointe Key

e -l -
Boca Grande Key




St. Petersburg Coastal and Marine Science Center:

Predictive Modeling

Prediction of Barrier-Island Inundation and Overwash: Application to the Gulf of

Mexico Deepwater Horizon 0il Spill
The sk af ol depenivion wn baerier isbands sl
maruhes con be idemtified by comparing isleed
eleresians el of siorm sarge anal ware
rwnmp. The combination of wisd-drives vergs.
auronomical lde, and v &ie 1o breabing wanes
clevalen water kevels shmg the beaches, slfiming
waves and cumeais 40 iraspor Aosting o fersber
Lancheand thas wumdd be likely duriag hew tides and
walm condithons. The poscataal ety for waser 0
= e fall wicheh of the inlands in locatios
Wt are Bt bow ] marvow. posidbly Esmponieg
il it fnin the bk hays snd marshes

Analysis regions

Hydrodynamic and
morphologic modeling

ngoing fation snd h for & nusmber of
her conditions, including moderute wisds. wpical stoms, snd ericanes.

For more information: . . .
o foem —— Overwash simulations using
XBEACH

Simulated island
evolution after repeated
storm impacts

St. Petersburg Coastal and Marine Science Center:

E-3 and E-4 Berm
construction plans Case Study:

Emergency permit issued May 27.to.  Coastal Protection Berms
Louisiznz from USACE, N.O. District
to yuild 21 milas of sand varms Chsndelewr Ielatids -Wmmwg
gk .
Chandzlaur Islands E3 and B4
“To tran oil on sand (instaad of
marsh) and raduca numbar of
inlats raquiring booms

Sand barm to ba:
~ 300" at tha hasa,
~ 25-fgot atitha crowr
~ iyt UEWL

AP (N tidal eXChange: — —

Targeted BorTowisI (E5; Hewes Point
and St BeEfiaaSioals

)

Chandeleur Is.

Gulf of Mexico 10




St. Petersburg Coastal and Marine Science Center:

Case Study: Coastal Protection Berms

Released June 2, 2010 :
Recommendations

Effects of Building a Sand Barrier Berm to Mitigate - .

th Efectsof the Deeputer Horizon Ol il and Considerations

o R e B « Construction in timely manner

* Prioritize construction

e Low-intensity storms could allow
transport of oil passed berm

Reduction of inlet carrying capacity

during berm construction

« Sufficient oversight and information

~+ Should not be confused as a true

=== barrier-istand restoration

-_A__I_Emefgén'cy conditions allow no time
~fer.adequate-environmental
asSessment
s-Long-term Monitarifg is recommended

-

—— 11

Mlreagps B D e e b s of oo 7
o 1 o s o 1 b f o o
Himne SRS Rt T Thr et ol

St. Petersburg Coastal and Marine Science Center:

Case Study:
Coastal Protection Berms

E-4'Berm
4~ July 7

July 07, 2010 %=

Storm track
Wind: 8-10kts 5
Tiche: +0.69m

Construstion startze 15 Jijpa

ASGIAUGUSHET =4I esieiibermitiad
Beemconsiructed|atcastiofi$120
millien provided by BE(SOUTGE!

_TImes:Ricayune)




St. Petersburg Coastal and Marine Science Center:

Case Study:
Coastal Protection Berms —
Restoration Project

December overflight, lidar
rubbersheet

Berm ConStrUCtlon Berm approximately 11-km long,
Monitoring 200-300 feet wide

- 4,649,551 yd® sand removed from
* Pre-construction Topo/Bathy | rowes pont o e

* Areal Photography
«“Satellite Images__ : ;
* November 2010 T o/Bathy | Bern et
* February 2017 s e ] g
__stopo/Bathy \ ‘!i ]
-{

=1ISES ) s <

St. Petersburg Coastal and Marine Science Center:

. Post Spill Analyses:
Potential Impacts on Deep-Sea  \yicrohial Ecology Studies - Shallow
Coral Reef Ecosystems
e . and Deep Water Corals; Sandy
il impacts on remote deep
ecosystems (depths of 370 Shoreface of Northern Gulf
meters and below) are not known. Beaches

Role of Bacteriain
Bioremediation

— Charaeterizing microbes found in beach
" sediments from both oil-impacted and non- ..
impactedrareas to determine whether there
“have been significant changes in-microbial

_=hifp/fl.biology.usgs.gov/DISCOVRE/ i
- communities.

T~
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St. Petersburg Coastal and Marine Science Center:

Deepwater Horizon Response:

AR OSAT ) _ o
= |n response to the Deepwater Horizon MC252 Qil Spill of National Significance, the
Operational Science Advisory Team (OSAT) was formed by the, Unmed Areg C@n
(UAC) headquartered in New Orleans, LA.

Responsibilities:

1)Assess near real-time data collected by the resbo
2)ldentify sampling gaps in the sampling strategy
3)Make recommendations, as part of an adaptive sampli g étrétegy

4)Analyze data.collected during the response to prowde an assessment legardlng the presence of ail
and/or dispersant-related chemicals-

The USGS supplied representatives with suentn‘lc expertlse in
] sed1ment sampling and general knowledge of data assessment and
analysis.

St. Petersburg Coastal and Marine Science Center:

Deepwater Horizon Oil Spill
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Attachment 8
Summary of the Florida Fish and Wildlife Conservation
Commission’s Role in the Deepwater Horizon Oil Spill Response



Summary of FWC’s Role in the
DWH Qil Spill Response

Amber Whittle, Habitat Research
February 2011

Oil and Dispersant: by the numbers

* 4.4 — 5.4 million barrels spilled

* QOil-water mix recovered: over 34.7
million gallons.

» Dispersant: more than 1.84 million
gallons deployed (58% surface; 42% at
depth)

» 3 June 2010, first impact to FL beaches

e 2.3 million Ibs of oiled material removed
from FL beaches




Deepwater Horizon Oil in Florida Waters

% State
Waters Oiled
98%
93%
93%

80%
18%

» Composite Image of Satellite Derived Surface Oil in
Florida Waters April — July 2010

» Approximately 134 miles of beach oiled

- Google:

Shoreline Impacts

FL Miles of Oiled Beach

280 24.6

8.2

Sl ey

!
\
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The Role of FWC

» Law Enforcement support/reconnaissance

» Area Contingency Plan Implementation

* Serve as state Scientific Support Coordinators

» Command Center/EOC support

* Response plans for oiled, injured, dead wildlife

» Natural Resource Damage Assessment (NRDA)

» Pre-impact sampling and assessment
115,000 staff hours

Law Enforcement
Support/Reconnaissance

» Conduct initial ground/air
reconnaissance movements
associated with oil approach

and landfall.

 Communicate conditions and
situations by means appropriate




Purpose of RECON

» Actionable Intelligence allows emergency
management officials to make informed,
timely decisions regarding follow-on
response to better assist impacted areas
with response, mitigation, and recovery.

* Provide Information
— State Government officials (DEM, DEP, FWRI)

— Federal Government officials (FEMA, FLNG,
USCG)

— Counties

— Municipalities

FWC Assets

3 Helicopters
1 Fixed Wing
54 Mid-Range Vessels
2 Off-Shore Vessels
7 ATVs

249 Personnel g




Okaloosa Destin Beach West Tarballs
77232010, 06:59
USNG: 16R EU 5044 6145
umagpnlllmrsuzam -85 28,4076
LatiLong (DD.dd); 30 38408 , -66 47496
LatLong (DD MM S$S.ss}: 30° 23 2 6880° -85 28" 29 B560"
Ckaloosa

Tarballs scattered sporatically through the area. Tarballs are located in the grass
along the current high tide line. Clean up crews in the area. Ending: 30.38375 -
86.47682 CLEAN UP NEEDED




Area Contingency Plans

» Detailed habitat maps

produced by FWC guided
placement of booms

» Updated information for
several areas based on
county input

» Habitat maps also used to
prevent damage to
resources from response

activities




State Scientific Support

* FWC scientists part of
command center team

» Guided key decisions on
booming, shoreline
protection, clean-up,
response etc.

* Presence at ICP in Mobile
and now GCIMT in NOLA

* FWC lead on sea turtle
and manatee response

Wildlife Response Plans

» Scale of the event created
unprecedented
challenges

* BP contracted for
rehabilitation services

» Gap identified in rescue
capability

* FWC worked with unified
command, BP and wildlife
re-habbers to create
comprehensive response
plans




Background

» The area of the oil spill includes 8,332
wildlife species:
—>1,200 fish
—>200 birds
— 1,400 mollusks,
— 1,500 crustaceans
— 4 sea turtles
— 29 marine mammals

Visibly Oiled Birds

» Total recovered dead and alive — 492
» Total recovered dead — 238

e Total recovered alive — 254
— 42 released




Most Commonly Recovered Birds
(Alive)

Northern gannet > 100
Common loon
Pied-billed grebe
Laughing gull

Great blue heron
Brown pelican

Visibly Oiled Sea Turtles

 Total recovered dead — 4

» Total recovered alive — 445
— 325 released alive




Sea Turtle Nests Moved

259 nests relocated; i
13,688 hatchlings e
released

Oiled Dolphins

* 1 visibly oiled dolphin rescued
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Natural Resource Damage
Assessment

*Trustee representatives for FL

 Lee Edmiston, Larry Morgan — FL DEP
* Gil McRae — FL FWC

18 July 2010 no more oil released

*19 September 2010 well “killed”

NRDA Technical Working
Groups

— Staff are actively involved in many TWGs

— Aerial Imagery, Shorebird, Marsh Bird,
Diamondback Terrapin, Waterfowl,
Chemistry, Data Management/GIS,
Shoreline, SAV, Marine Mammal, Human
Use, Mammals & Turtles, Crocodile,
Fish, Corals, etc.




Pre-impact NRDA Sampling

» FWC scientists actively
involved in sampling for pre-
impact conditions

» Offshore fisheries cruises

» Marsh and shorebird
surveys

* Marine Mammal aerial
surveys

e Seagrass and Coral
sampling

Oil Movement and the Loop
Current

May 2, 2010 June 7, 2010

‘R Source: Naval Oceanographic Office




Subsurface Ol

» Early reports refuted presence

» Dissolved subsurface oil now confirmed
by USF, Woods Hole, NOAA and others

» Concentrations appear to be low; but
degrading slower than previously thought

 FWC monitoring inshore and on artificial
reefs (USS Oriskany) failed to find visible
oiling at depth

* Long term impacts unknown

Ongoing and Future FWC efforts

Response capability in place if re-oiling
occurs

Monitoring and research on subsurface
oil and its impacts will be a focus area

Research to document extent of injury on
wildlife and habitats just beginning

NRDA Case development




Documenting Injury in Florida

* FL has had less direct injury to natural
resources from oil than other states

* NRDA focus near term:

— Human Use: beach tourism, fishing, boating

— Damage due to response activities: dune,
seagrass damage

— Potential fouling of sands to be used in
beach re-nourishment activities

* NRDA long-term focus will be on fisheries

NRDA Human Use Impacts

 Aerial surveys of
beach use

» Counts and field
surveys at boat
ramps, piers, docks,
shorelines.

» Models to estimate human use loss for
beaches, recreational fishing and boating

» Sampling to continue into at least next

@

year




Assessment

Photo:{Amy Huron, NOAR
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Looking Over the (Deepwater) Horizon



Looking over the
(Deepwater)
Horizon

Captain Gary D. Petrae, NOAA (Ret.)

Emergency Response Division
Office of Response and Restoration
National Oceanic and Atmospheric Administration | NOAA

January 2011

Focus of today

Role of NOAA — mandates and key areas of support

What were some of the challenges and public concerns

What role did technology play

What can we expect as we look “over the horizon”

2 @@ TRB January, 2011




5 Key Areas for NOAA

Providing science support to decision makers
Keeping seafood safe

Protecting wildlife & habitats

Assessing natural resource damage

Restoring the natural resources that were injured

3 @@ B January, 2011

Trai F NOAANOSIOR&R
rajectory Forecast 1800 CDT, Monday, 5/10/10

5 Key Areas for |
NOAA ke e

Providing science
support to decision
makers

Eper———

Trajectory forecasts e, 2

Forecast
May 9t PM

4 @@ TRB January, 2011




5 Key Areas for

Aircraft & Unidentified-

N OAA Pla-tfor Datal

Providing science
support to decision

Ship Data
NMELEES

Weather, earth and
oceanographic Data

5 @€ TR January, 2011

5 Key Areas
for NOAA

Providing science
support to
decision makers

Response
Strategies

6 ‘Q@ TRB January, 2011




Tentative Sequence of Resr g Sampling
Within the Federal Closed Area as of 09/27/2010

5 Key Areas
for NOAA

Keeping seafood
safe

= D SN

' s & - ~
- :
)

7 @) TR January, 2011

5 Key
Areas for
NOAA

Protecting
wildlife &
habitats

8 @€ s January, 2011




5 Key Areas
for NOAA

Assessing natural
resource
damage

9 @€ B January, 2011

5 Key Areas for NOAA &

Restoring the natural

10 @€ ™e January, 2011



Challenges and Public Concern

SUbSU ace — Flow Rate

— Use Subsurface
dispersants

— Fate and Effect of oil
rising up from the bottom

— Potential biological
impacts of subsurface oil

1 € TR January, 2011

Challenges and Public Concern

surface — Fate and Effect

of oil on
surface

— Movement of
oil by wind and
current

1 Location Relative to O Slick

— LOOP Current

12 @@ TRB January, 2011




Challenges and Public Concern

Surface
Hurricanes

13 @@ TR January, 2011

Shoreline

— Protection strategies
— SCAT Teams

— Different types of
Shoreline Clean Up

— Damage Assessment

14 ‘@‘® TRB January, 2011

Ecosystem impact of oil
as well as removal

* Mechanical

* In Situ burns

* Surface Dispersants




General Public Concerns

15 €@ TR January, 2011

»Planning and
Preparedness for E&P

> Containment and
underwater
Countermeasures

> Fate — Effect better
science and modeling

16 @) ™e January, 2011




Issues Looking Forward

» Seafood safety

> Fisheries closures/Wildlife
impacts

" ': 8 Jot
W7 S e

> Research and
Wi w.GEOPLATFORM.GOV/GULFRESPONSE
[nsitoatios I T

Development

» New Technology

Prowered by ERMA*

17 @) TRB January, 2011
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In Situ Characterization of Subsurface Chemical Distributions
Using Underwater Mass Spectrometry



In Situ Characterization of Subsurface
Chemical Distributions using Underwater
Mass Spectrometry

Tim Short, Ryan Bell, Peter Wenner, Strawn Toler
and Larry Langebrake

Marine Technology Program
St. Petersburg, Florida

Sustainable Remediation Forum
SURF 16
February 3, 2011

Internationa

Need for In-water Chemical Monitoring and Profiling

* Oceans and coastal regions .z
- Biogeochemical studies
— Hydrothermal vent analysis
— Pollution monitoring and tracking
- Bloom and plume diagnostics
- Energy source discovery
= Methane and natural gas
= Oil reservoirs

« Harbors and internal waterways
— Port safety and security
= Inadvertent chemical release
= Deliberate chemical release
— Water supply monitoring
— Ecosystem health (global climate change) RS




Approach of In Situ Analysis Provides Benefits

* Reduced sample contamination
* Increased sampling speed/density
* Real-time feedback

—Rapid response

— Adaptive sampling

— Gradient mapping

+ Self-directed sensors

Mass spectrometry allows sensitive simultaneous detection
of multiple chemical species with high specificity

Portable Underwater Mass Spectrometry (UMS)

+ Membrane introduction mass spectrometry (MIMS)

+ Simultaneous in situ detection of multiple analytes
— Dissolved gases
- Volatile organic compounds (VOCs)
— Light hydrocarbons

* Recent deployments
— Santa Barbara (SB) Channel: two-dimensional
mapping
- Gulf of Mexico: gas hydrates research
— Gulf of Mexico: site MC118
— Gulf of Mexico: deep tow surveys




Deployment Methods

S===== Mo (F>FE!

In Situ Methane Measurements in the Santa Barbara
Channel Using UMS Analyses (Sept. 2009)

» Surface tow surveys of dissolved gases
and VOCs with UMS in SB Channel

+ UMS mounted on custom towfish along
with conductivity, temperature, and
depth (CTD) sensor and battery vessel

« Communicated with instrument through
a tethered Ethernet connection




Transects and Interpolated UMS Data in SB Channel

Day 1, Sept. 28, 2009

119.94°W119.92°W 119.9°W 119.88°W119.86"W119.84°W 170.54°W110.92°W 119.9°W 119.88°W119.86°W110.84°W

Day 3, Sept. 30, 2009

UMS for Hydrates Research in the Gulf of Mexico (March 2009)

* Vertical profiles of dissolved gases with UMS
in Gulf of Mexico (MC118)

« UMS mounted on custom frame along with
CTD, dissolved oxygen (DO), and pH
Sensors

« Communicated with instrument through
standard UNOLS CTD tether using Seabird
modem

+ Determined dissolved gas concentrations
from UMS data with the aid of a portable
calibration unit




Depth Profile Data — Gulf of Mexico
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Louisiana Crude Reference Oil Dissolved in Water

1B-10

21

10 ppm

Nitrogen

Water _—

Oxygen
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\

Argon Alkanes

Toluene

Carbon
Dioxide |

m/z
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» Vertical profiles of dissolved gases with UMS
in Gulf of Mexico (MC118)

» UMS mounted on custom frame along with
CTD, DO, and pH sensors

+ Communicated with instrument through
standard UNOLS CTD tether using Seabird

modem




Vertical Methane Concentration Profiles at MC118
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Deep Tow Surveys Southwest of MC252 (Sept. 2010)

8« Deep tow surveys of dissolved gases
and VOCs with UMS in Gulf of Mexico

» UMS mounted on deep tow sled with
CTD, sampling rosette, USBL, and
multiplexer vessel to provide
communication and power

+ Sled deployed from A-frame of M/V
Arctic for deep tow operations as part of
Broader Gulf of Mexico Survey Cruises

Tow-yo Between 900 and 1500 m Along 225° Heading

Radial Line 225 (027 to 401 km from DWH) 11/09/10 to 14/09/10 Depth (m)
I8.5° N *
8 °N




Anomalies in Oxygen and Carbon Dioxide at ~1100 m

CU;{ Anomalies
Radial 225 (027 to 392 km)

k1l .\’7— ’—‘
X umol/kg
'“' W N * New Orleans 138
e = 4 0O, decrease 115
8 & - A a— .
g ] T CO,increase 092
i ,__ > =2 .60
r 4 = 045
— 78 N 022
0 ‘|\.] W a1 w a0 W B W B8 W
Anomalies consistent with increased microbial activity” were found
up to ~400 km from the Deepwater Horizon site 7
* Hazen et al. (2010) Science, 330, 204-208 3!3

Conclusions

* Need for in-water chemical monitoring and mapping
— Wide variety of motivations
* In situ MIMS analysis
— Simultaneous detection of dissolved gases and VOCs
— Real-time information on chemical distributions
* Deployment methodologies
— Towed (2-D or 3-D)
— Vertical profiling (1-D)
* Application to subsurface spills
— Real-time mapping of dissolved gases, methane, and volatile organics
— Adaptive sampling
— Guide water sampling strategies
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In the Midst of Disaster



IN THE M:lBST OF
BISHSTER
- o

esearch Response to the
rizon Oil Spill

—

e = _..- "

April 20, 2010

= The Deepwater Horizon was a 9-year-old semi-
submersible mobile offshore drilling unit. The
rig was built by South Korean company
yundai Heavy Industries and owned by
Transocean and was under lease to BP since
March 2008 to September 2013.

It was drilling an exploratory well at a water
depth of approximately 5,000 feet, located in
the Mississippi Canyon Block 252 of the Gulf of
Mexico in the United States about 41 off the
Louisiana coast.

=@ 11 workers were killed, 17 injured.




;‘;.Florida’s Scientific Community
D Responds

= Oil Spill Academic Task Force formed by
Florida Board of Governors Chancellor Frank
Brogan to draw on depth of expertise. Eleven
state universities, five private universities and
two marine institutes.

created as a
clearinghouse website to share data and
information on the latest developments in the
spill.

First Question: Where is the Qil
Going?
@ Robert Weisberg, Ocean Circulation Group’s
Network of buoys, sensors and computer models

allow for the creation of forecasts. The Loop
Current becomes a focus for Florida.

Chuanmin Hu, Optical Oceanography Laboratory

In 2009, discovered that NASA satellites could
detect natural oil seeps in the Gulf, which appear
as silvery glints. Applied to the spill, the satellite
images quickly became a go-to source of
information.




Second Question: What is
Happening in the Gulf?

R/V Weatherbird 1I - USF’s research vessel
which operates under the auspices of the
Florida Institute of Oceanography is the
largest deepwater research vessel on
Florida’s west coast.

USE researchers embark on May 5 for a 12-
day journey in to the spill zone along with _
scientists from the Florida Fish and |
Wildlife Research Institute. Voyage

becomes part of the Natural Resources
Damages Assessment, a program operated
by the federal government to ascertain the
impact of the spill and the well

operators/ owners responsibilities.

Plume and Gloom

B As R/ Weatherbird 1] arrives, the R/V Bellows departs to
gather baseline data along the Florida shelf as concern
about oil in the Loop Current grows. Concerns about
subsurface oil detected by the R/V Pelican raise question
of underwater “plumes”.

May 22-28 R/V Weatherbird II's second trip to the spill
zone turns up evidence of vast clouds of degraded oil
suspended at depth.

BP’s Response : ‘

“The oil is on the surface.
There aren't any plumes.”




The Answers Put USF in
Unchartered Territory

The Gulf oil spill becomes a high-profile event
where academic researchers are seemingly at
odds with official government reports.

Unified Command - BP, the U.S. Coast Guard,
NOAA - push back on independent scientists
drawing contrary conclusions on the existence
of subsurface clouds of degraded oil.

The Media Storm

Tampalis the nation’s 12 largest media market. Soon major
publications, network news outlets and international
organizations are calling for expert opinions on the spill and
watching our research cruises carefully.

USF’s modeling maps of the Loop Current are placed side-
by-side the weather maps on The Weather Channel and at
local television news casts. Researchers pitch in to handle
the load of calls as both an opportunity to provide
information to the public ang a rare opportunity to educate
about marine science.

By late May, national and international media quickly seize
up on the conflicting statements between NOAA, the
government and academic scientists. A steady stream of
interview requests become a flood of demands for
information as the “conflict” of the story takes over.




IThe Camera Never Blinks

On USE's biggest coverage days which centered around discoveries of
the plumes and toxic oil in the sediments, USF’s story reached daily
audiences of upwards of 20 million people through coverage on al
four of the major network evening news casts and CNN.

The amount of TV time local and national stations and networks
devoted to covering USF's spill research totaled more than $10.1
million. Among those television programs who have sent crews to
film at the college are ABC News, N%C Nightly News, CNN, PBS, the
National Geographic and WDR, German Public Television.

National Commission on the BP
Peepwater Horizon Qil Spill and
Offshore Drilling

Fast-forward to Oct. 6 and the oil spill investigative
panel headed by former Sen. Bob Graham'’s draft report

“By initially underestimating the amount of oil flow
and then, at the end of the summer, appearing to
underestimate the amount of oil remaining in the Gulf,
the federal government created the impression that it
was either not fully competent to handle the spill or not
tully candid with the American people about the scope
of the problem. “

The Graham Commission report specifically cites USF’s
bold, public approach to science as having changed the
federal government’s response.




Fleces Begin to Fall into Place

FIO Receives $10 Million Grant “No Strings Attached” from BP to
fund a rapid research response to the effects of the Deepwater
Horizon oil spill on the Gulf of Mexico.

Weisberg Testifies In Washington before the U.S. House of
Representatives on gaps in the nation’s scientific capabilities to
respond to the Deepwater Horizon oil spill crisis.

U.S. Rep. Kathy Castor helps USF obtain BP oil samples; David
Hollllan er is first scientist to definitively connect plumes to BP
well.

USF Geologist Ping Wang provides to NSF a report showing oil
threatening bird and turtle nesting areas; is first scientist to show
media how oil has become buried beneath Gulf beach sands and
distributed into tiny tar balls on beaches BP “cleaned.”




Where the Research Stands

R/V Weatherbird II returns Aug. 6 for third
mission to the spill zone. Scientists discover oil
buried in the sediments near DeSoto Canyon and
evidence that spill has become toxic to
phytoplankton, the base of the Gulf food web.

Focus now on better understanding the nature of
the subsurface clouds of oil, where they may go
and their impact on the environment.

27 research projects funded by FIO throughout the
state’s marine science colleges, institutes and
centers. USF/CMS received 5 of these Research
projects totaling almost 1/3 of the total $10 million
awarded.

The Focus for the Future

The damage to the Gulf is top-down and bottom up. Large
animals such as dolphins and turtles were affected but so were
the microscopic organisms that make up the base of the food
web.

Much of the biological damage is hidden from view, but will
reverberate up the food chain and affect the fisheries and
marine life people value.

There are direct toxic effects of contact with the oil overload
layer.

Even without direct toxic effects, the overlying “oil blanket”
forms a barrier that impedes sediment re-oxygenation,
resulting in dead zones for important sea-floor organisms.

We will not be able to gauge the true extent of the total damage
for many years.




LU CRELGEVEL

The Deepwater Horizon oil spill has dramatically changed the role
of academic science in times of environmental catastrophe.

Graham commission working paper cites academic scientists as
playing an significant role in providing an independent
assessment of the spill that rose above BP’s corporate interests and
Washington politics.

The next }S)hase under the Clean Water Act is beginning as 5 of the
USE/CMS Scientists will be interviewed by NOAA Law
Enforcement and the US Dept of Justice next week.

The penalty phase under the Damage Assessment Process is
beginning.

BP has set up process for allocating the remaining $450 million of
their research funds over the next 9 years.

USF is still and will remain involved in this important issue to the
State of Florida.
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SURF Database Initiative

SURF 16 / Tampa Meeting

Co-Chairs: Steven Murawski
Ray Lewis
Members: Lorraine Larsen-Hallock Paul Favara
Mike Miller Carol Baker
Scott Denson Pam Dugan
Dick Raymond Amanda McNally

Neno Duplan

Database Initiative Report Out

Completed Actions...
v’ Develop strategy for planning & implementation
v’ Obtain support commitment from university

On-going Actions ...

= Get Agencies involved (particularly EPA)

= |dentify potential sites

= Develop list of target research questions

= Coordinate “metrics” with other SURF Committees
= Develop preliminary list of ‘data owners’

= QOrganize lIT involvement (coincide students start with
SURF 17/Chicago meeting)




End Goals

End goal is for database to be used to...

1) Establish precedent
a) Validate current & future remedies
b) Expedite future remedy reviews & approvals
2) Create a clearinghouse
a) Reference for improving sustainability of remediation
b) Track industry progress & prove the business case
c¢) Research & education tool
d) Identify gaps and future needs

lllinois Institute of Technology

Faculty engagement
® Chicago-Kent School of Law
= Stuart School of Business
= Armour School of Engineering

Solicit student interest; organized as independent
study or research project

Explore grant funding opportunities for research
Joint publishing of article(s) on DB initiative

Hal Krent Weslynne Ashton Paul Anderson
Dean Assistant Professor Assistant Professor
" Stuart School of Business Armour School of Engineering

Chicago-Kent School of Law




EPA Interest & Prospective Sites

= For purposes of prototyping, focus narrowed to
= Region 5 area, and
= QOther sites with accessible & high quality data

= Prospective sites
= Currently no Region 5 sites in EPA’s GR list
= Only one Region 5 site listed in SURF’s whitepaper list

= Select sites that have ‘legitimate’ sustainability

Phased Approach

Feb-May  Preliminary Research & Initiative Validation
May -Aug  Phase 1: Research & DB Prototype Design
Aug-Jan Phase 2: DB Prototype Development

Jan-May Phase 3: DB Expansion




Preliminary Research &
Initiative Validation

Determine how other existing database efforts can
be leveraged for SURF database initiative

Develop the specific deliverables for each phase
Develop milestones & associated timelines
Secure on-going commitment for collegiate support

Develop Phase 1 target research questions

— How applicable is the US Green Building Council and the
LEED programs?

— Where will the DB be housed?

— How will the DB be maintained post-development?

— What are potential IP issues & options to mitigate?

Phase 1: Research &
DB Prototype Design

Identify desired categories of data

Draft preliminary DB structure

Identify data owners

Acquire bulk data & sift through

Prototype design (preliminary development)
Confirm searchable metrics

Coordinate interviews with government and industry
representatives to support project
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SURF 2011
REGULATORY/GOVERNMENT
OUTREACH INITIATIVE

SURF 16
USF, TAMPA, FLORIDA

(OSURE

O BACKGROUND/HISTORY

* Formedin 2010

* Leadership — Carol Baker and Transition

* Purpose — expand SURF diversity and
membership, increase interactions with
regulators

* Developed Mission Statement

* Prepared Standard Letter to Agencies

(OSURE




O BACKGROUND/HISTORY

* Agency Conflict?

Legal Support

Developed Presentation

SURF Conflict? — No advocacy or lobbying
SURF 15 Breakout

O SURE 15 SUMMARY

e Developed key message points

* Targeted States/Agencies based on relationships

* Defined need to promote further education into
Sustainable Remediation without advocating or
lobbying for it

* Need to present case studies involving all 3 legs of
sustainability

e Focus on what other agencies have done relative to
social and economic metrics (NY, WI, etc.)

Copyright © 2010, Sustainable Remediation Forum. Al fights reserved Q.._,s .“.-.I..'. ..E




O RECENT ACTIVITIES

Presentations - Completed

e DTSC/CAL EPA — Paul Hadley

* NYSDEC — Dave Woodward

e DNREC — Dave Ellis
Presentations — Planned or Targeted

e NASL- Rick Wice

* EPA Region 10 — Nick Garson

* National Research Council - Dave Ellis
Meetings

* PADEP — Dave Woodward

(OSURE

O 2011 PLANS

Presentations

e ASTSMO — April?

e Others?
Develop tracking system to document and
communicate agency interactions
Further define role that stops short of advocacy and
lobbying
Evaluate other options and arenas for facilitating
regulatory involvement and membership in SURF
Facilitated discussion
Clarify Logo use

fiation Forum. Al rights reserved.

(OSURE




(O contacTs

Dave Woodward
Todd Martin
Maile Smith
Jake Torrens

(OSURE
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O

SURF TECHNICAL
INITIATIVES

WHAT'S NEXT?

(OSURF

(O CURRENT ACTIVITIES

* Framework Paper — SURF review
complete, in editing

» Footprint Analysis/Life Cycle Assessment
Paper — SURF review complete, finalizing
text, into editing Feb 7

» Metrics Paper — Submitting to SURF
reviewers

» Will be presented in Summer issue of
Remediation Journal

(OSURF




O NEW INITIATIVES

» Brainstorm our ideas

* Bucket ideas into Tl focus areas

» Ideas further developed into a brief 1-2 page proposal:
— what the Tl would accomplish
— time frame needed to complete accomplishment
— Define “product” of Tl

— Why SURF should support Tl proposal (alignment with mission
of education and research)

* Need a champion to work with SURF team members to
develop proposal

* Proposals will be reviewed by the Board

» Board may approve TI, request additional information, or
decide proposal is not aligned with SURF’s mission
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QUESTIONS TO HELP
BRAINSTORM

* What technical resources are needed for
sustainable remediation?
— Reference material?
— Detailed case studies?
— Training?
— New papers?
— Surveys?
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Brainstorming List of 2011 Technical Initiatives

. . Participant | Volunteer: Todd Rees Ma'lle Karin Holland Robert Dick Dan
Brainstorming Idea with Idea Smith Armstead [ Raymond | Watts | Count
Category: | Case Studies | Outreach | Framework Metrics LCA Other
LEED ty./p(? accredidation for sustainable Kevin McCoy 1 1
remediation
More focus on investigation and evaluation
components and implmentation components {Kevin McCoy 1 1
but don't recreate the wheel
Take case studies through framework Karin - 1 - 3
methodology Holland
Review available standards wrt to most
applicable to remediation (a step past LCA/FA Dick
paper) - external review process? Is there a Raymond, 1 1
process we can adapt to increase stakeholder | Jamie Ginn
confidence in the results
Impact reduction on the life cycle of a project{ Mohit 1 1
policy for impact reduction Bhargava
Course material and offer webinars (stimulate .
. . Stella Karnis 1 1
outreach benefit) - similar to ITRC
Take on épecmc initiatives like coal Todd Rees
combustion products
Integrate sustainable remediation with Karin
sustainable development; More focus on
. . . . Holland
social and economic benefits of sustainable
Who owns SURF models, where do the live, L.
Jamie Ginn 1 1
can we develop our own process/flow
Create a thought document - what would
impacts of climate change be on remediation { Dave Ellis 1 1
e.g., impacts to landfills as function of
Perform general public outreach that is
simple and conveys sustainable remediation |Kevin McCoy 1 1
concepts to nonpractioners (e.g., public).
Develop a clearing house of sustainable
remediation products (e.g., solar powered John Simon 1 2
skimmers, green pipes).
Collect comments and potential Rick 1 4
controversies/ resolution with papers - Marotte
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Brainstorming List of 2011 Technical Initiatives

Create Friends of SURF (FOS), a group of

regulatory agency personnel who have Nick Garson 1 1
relationships with SURF members, to spread

Regularly publish progress of technical Dave 1 1
initiatives using calendar. Woodward

Integration of SURF-UK three-tier approach
and six metrics for each (Tier 1, Tier 2, Tier 3).
Identify key issues and technical initiatives
around those issues; create executive Curt Stanley
summary (one page, at a glance review) and

Curt Stanley

Continue involvement with RTM. Curt Stanley
Generate statement of needs as a technical Pamela
note in ES&T. Dugan
Determine how to use sustainble remediation Karin
metrics in corporate sustainability reports. Holland

Perform a SURF pilot study; pool collective
knowledge, take project from investigation to

o i : ) Maile Smith 1 1
remediation phase, including reporting and
followup. Quantify using all tools.
Make business case study; consider Mohit 1 1
publishing in a high--impact journal. Bhargava
Determine how to integrate sustainability Mohit 1 1
results into regulatory review. Bhargava
Be on the cover of ES&T. John Simon 1 1

_ Indicates idea that is applicable to more than one category

Indicates overall lead category for idea
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ACADEMIC RESEARCH IDEA
GENERATION

* Mission of SURF: Maximize the overall
environmental, societal, and economic benefits from
the site cleanup process...

— In part by advancing the science and application of
sustainable remediation

* Mission of the Academic Outreach Initiative

— Encourage academic participation in SURF as a
means to promote the organization, establish
linkages, and foster research and innovation.

on Forum. Al rights reserved Q.s.... .“.- .I..'. E

O ACADEMIC RESEARCH AND SURF

e Advance the field of Sustainable Remediation

e Partner/collaborate with the academic research
community
— Science and engineering of remediation

— Triple bottom line leads to interdisciplinary
connections well beyond the technical

* So we’ll build a list of research ideas.
— Academic Outreach Initiative will process the results
— Will lead to draft white paper on research needs

(OSURF




O BASIC TENET OF GREAT IDEAS

* The best way to get great ideas is to get LOTS of
ideas.

* The first measure of success is the number of ideas
generated.

BRAINSTORMING TO JUMP START THE
PROCESS

» We’'re going to have some QUICK idea generating
sessions

* When | say “GO” please put your name on a sheet
of paper, write down the question number, and jot
down (legibly) as many ideas as you can in 3 for
each question posed

e At 3 minutes, I'll ask for a QUICK verbalization of
some ideas.

» Then we’ll address the next question

I ights reserved. Q.s._..“.-.l..'. ..E




O TO THAT END..

* 1. Identify the data and technology gaps in
Sustainable Remediation

— What don’t we know that we should know?

(OSURE

O TO THAT END..

* 2. lIdentify opportunities to improve current
remedial technologies and develop new, more
sustainable ones.

— Which technologies are crying out for
improvement?

— How do we generate new ideas?

(OSURE




o TO THAT END..

» 3. Let'sidentify departments and people that are
conducting or are capable of conducting applicable
research.

— What research are you seeing out there?
— Consider both US and international.

O TO THAT END..

* 4. Let'sidentify off-the-radar screen/ not
obvious/ departments/universities/faculties that
MIGHT offer some valuable research opportunities.

— Who/what comes to mind?
— SURF could foster cross-discipline collaboration.
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