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TOOLS FOR GROUNDWATER SUSTAINABILITY:
WORKING TOGETHER TO MEET THE CHALLENGES

The Groundwater Foundation’s 2013 National Conference

TUESDAY, OCTOBER 15
12:00 p.m.  Conference registration desk opens  Exhibit area opens for display setup
3:00 - Groundwater Guardian Workshop - presented by The Groundwater Foundation
4:00 p.m. (El Moro A)
4:00 - Groundwater Education Opportunities and Tools - presented by The
5:00 p.m. Groundwater Foundation
(El Moro B)

6:30 p.m. Networking Dinner
Welcome by Lake County Commissioner Sean Parks

(El Gitano)
WEDNESDAY, OCTOBER 16
7:30 a.m. Conference registration desk opens  Exhibits open

(Los Reyes Foyer)

8:00 a.m. General Session
(Serra A)

Tools for Groundwater Sustainability: What is Needed?
Jane Griffin, The Groundwater Foundation, Lincoln, NE

Panel Discussion - How Do We Achieve Sustainability?

Tim McLelland, Hamilton to New Baltimore Groundwater Consortium, Fairfield, OH
Mitch Bishop, Southern Nevada Water Authority, Las Vegas, NV

Ken Herd, Southwest Florida Water Management District, Brooksville, FL

Christine Spitzley, Tri-County Regional Planning, Lansing, Ml

9:00 a.m. Keeping the Pump Primed: Aquifer Sustainability
John Jansen, PhD, PG, Cardno ENTRIX, Milwaukee, WI (NGWA McEllhiney Lecture Series)

10:00 a.m.  Networking Break Exhibits open
(Los Reyes Foyer)



10:30 a.m.

11:00 a.m.

11:30 a.m.

1:00 p.m.

1:30 p.m.

2:00 p.m.

2:30 p.m.

3:00 p.m.

3:30 p.m.

4:00 p.m.

General Session
(Serra A)

Groundwater Sustainability: A Collaborative Approach
Tom Bartol, St. Johns River Water Management District, Palatka, FL

Principles of Estimating the Multiple Efficiency: A Tool for Decision Support in
the Process of Choosing Actions for the Protection of Water Catchments
Rachid Harbouze, Mediterranean Agronomic Institute of Montpellier, Montpellier, France

Groundwater Guardian and Green Site Celebration Luncheon
(Cortes/DeSoto)

General Session
(Serra A)

Michigan Byproduct Synergy: Economic Development or Wellhead Protection
Tool?
Christine Spitzley, Tri-County Regional Planning, Lansing, Ml

Developing Meaningful Collaborations through a Community-Based
Groundwater Monitoring Research Program
Teresa E. Thornton, PhD, Oxbridge Academy of the Palm Beaches, West Palm Beach, FL

Evaluating Sustainability in the Tampa Bay Area
Warren Hogg, Tampa Bay Water, Clearwater, FL

Networking Break Exhibits Open
(Los Reyes Foyer)

General Session
(Serra A)

Challenges Associated with Creating a Sustainable Water Use Plan for the
State of New Jersey
Joseph J. Hochreiter, CFWP; Senior Environmental Consulting LLC, Yardley, PA

Creative Partnerships for Sustainable Groundwater Management
Jason Mickel, Southwest Florida Water Management District, Brooksville, FL

Aquifer Watch: A New Educational and Aquifer Data-Gathering Program in
Florida
George H. Edwards, CPG, AquiferWatch Inc., Gainesville, FL



4:30 p.m. Growing Groundwater Awareness
Jane Griffin, The Groundwater Foundation, Lincoln, NE

**The originally scheduled presenter, Robert Swanson of the US Geological Survey
Nebraska Water Science Center, Lincoln, NE, (presenting Custom Networks from USGS
Groundwater Watch Provide Information for Multiple Missions by) was unable to attend
due to the Federal government shutdown.

6:00p.m. Networking Dinner
(Plaza de la Fontana)

THURSDAY, OCTOBER 17

8:00 a.m. Networking Opportunities Exhibits Open
(Los Reyes Foyer)

8:30 a.m. Sparkplug Breakfast
(DeSoto D)
Breakfast speaker: James Burks, Senninger Irrigation, Clermont, FL

9:30 a.m. Break
(Los Reyes Foyer)

9:45 a.m. General Session
(Serra A)

Essential Elements of Groundwater Sustainability
Cindy Kreifels, The Groundwater Foundation, Lincoln, NE

10:00 a.m.  Panel Discussion - Community Education and Engagement
Jay Beaumont, Orange County, NY
Alys Brockway, Hernando County Utilities, Brooksville, FL
Jane Griffin, The Groundwater Foundation, Lincoln, NE
Cathy Lotzer, Marshfield Utilities, Marshfield, WI

11:00 a.m.  What Do We Know Now? Where Do We Go From Here?
Christine Owen, Tampa Bay Water, Clearwater, FL

11:30a.m.  Conference Wrap Up and Prize Drawings
Were you able to chat with and visit all the exhibitors during breaks? If so, you will be eligible to

win a variety of prizes!

12:00 p.m.  Conference Adjourns



Support for the 2013 Groundwater Foundation National Conference provided by:

NATIONAL CONFERENCE CO-SPONSOR

Senninger Irrigation, Inc.

SUPPORTING SPONSORS

Southern Nevada Water Authority
Valmont Irrigation

ADDITIONAL CONFERENCE SUPPORT

Marshfield Utilities
Lake County Board of County Commissioners, Florida



BACK TO AGENDA

Groundwater Guardian Workshop

Groundwater Foundation National Conference
Tuesday, October 15, 2013
3:00 —4:00 p.m.
Mission Inn Resort — El Moro A

AGENDA

1. Welcome
2. Groundwater Guardian Program Overview
3. Introductions and Community Overview
a. Current Groundwater Guardians
b. Other Community Representatives
4. Small Group Discussions
a. Community representatives will be paired with Groundwater Guardians to discuss how
the program has worked in their community, their community’s concerns and issues,
their team, and their activities.
5. Next Steps
6. Adjourn

Suggested Discussion Items

e What are some unique things about your community’s groundwater situation?

e How did your community get started in groundwater education and protection?

e What has been your most successful groundwater education or protection activity? Why?

e What has been your least successful groundwater education or protection activity? Why?

e What challenges has your community faced? How have they been overcome?

e What kind of support have you seen from the community at large for your efforts? How have

you been able to garner support?



BACK TO AGENDA

Groundwater Education Opportunities and Tools Workshop

Groundwater Foundation National Conference
Tuesday, October 15, 2013
4:00-5:00 p.m.

Mission Inn Resort — El Moro B

AGENDA

1. Welcome and Introductions
2. Groundwater Education: How and Why
3. Hands-on Activities
a. Awesome Aquifer (aquifer modeling kit)
i. Instructions and videos can be found on our website at

http://www.groundwater.org/kids/more.html (see Awesome Aquifer and

Training About Protecting the Source TAPS).
b. Learning about Sink Holes
i. Instructions and videos can be found on our website at

http://www.groundwater.org/kids/more.htm| (see Awesome Aquifer and

Training About Protecting the Source TAPS).
c. Clean Water Challenge
i. Instructions on Clean Water Challenge can be found on our website at

http://www.groundwater.org/kids/trythis.html.

4. Introduction to new Girl Scout curriculum
a. Information and instructions about these activities can be found on our website:

http://www.groundwater.org/kids/ (follow the link in the menu bar to Girl Scouts)

5. Overview of new Division C Science Olympiad event, Hydrogeology: Water for the World
a. Information and instructions about these activities can be found on our website:

http://www.groundwater.org/kids/ (follow the link in the menu bar to Science

Olympiad)

For any questions about our activities or how to purchase supplies please contact us at
info@groundwater.org or 402-434-2740.



http://www.groundwater.org/kids/more.html
http://www.groundwater.org/kids/more.html
http://www.groundwater.org/kids/trythis.html
http://www.groundwater.org/kids/
http://www.groundwater.org/kids/
mailto:info@groundwater.org

BACK TO AGENDA

SPEAKER BIO

SEAN PARKS

Sean has a Bachelor's degree in Environmental Science and a Master’s degree in
Engineering Management from the Florida Institute of Technology. He is certified as an
urban and regional planner by the American Institute of Certified Planners (AICP) and is a
Qualified Environmental Professional (QEP). Sean is also a Certified Horticultural
Professional (FCHP), and was elected in 2004 to the Lake County Water Authority.

An ardent leader and supporter of economic development and business friendly initiatives,
Sean'’s interest in serving the citizens of Lake County also focuses on public safety, parks
and recreation and water resources.



BACK TO AGENDA

SPEAKER BIO

JANE GRIFFIN

Jane Griffin serves as president of The Groundwater Foundation, a national nonprofit
organization whose mission is to educate people and inspire action to ensure sustainable,
clean groundwater for future generations. The Groundwater Foundation is based in
Lincoln, Nebraska and is a well-respected voice for groundwater education and citizen
involvement. Griffin's background includes a B.A. from Smith College in Northampton, MA
and a diploma from the Universita’ Internazionale dell’Arte in Florence, Italy. Griffin's
professional experiences reflect her awareness of the need to educate people to create
knowledge of the world around us. She has accomplished this goal through her work with
the Make-A-Wish Foundation of Nebraska, the Nebraska Art Association Board, and by co-
founding an Italian language school for both adults and children.



PANEL DISCUSSION
How Do We Achieve Sustainability?

FANIELISTS

Tim McLelland, Hamilton to New Baltimore Groundwater
Consortium, Fairfield, OH

Mitch Bishop, Southern Nevada Water Authority, Las Vegas, NV

Ken Herd, Southwest Florida Water Management District,
Brooksville, FL

Chistine Spiztley, Tri-County Regional Planning, Lansing, Ml

WICIDIE[RVATO)R
Jane Griffin, The Groundwater Foundation, Lincoln, NE



BACK TO AGENDA

SPEAKER BIO

TIM McLELLAND

Tim McLelland is the manager for the Hamilton to New Baltimore Ground Water
Consortium in Fairfield, OH. Tim manages a program that has both challenges and
opportunities associated with a collaborative approach to Source Water Protection efforts
by multiple public water systems and two private companies. Like many communities, the
Consortium has to address existing polluted sites, along with sites that have the potential
to pollute ground water and sand and gravel active mining operations and former mining
operations in or near the wellfields. The Consortium recognizes the need for Source Water
Protection and long-term sustainability of the aquifer and has successfully implemented a
cost effective way to address each aspect of Source Water Protection Management as a
unified group.

Tim has 5 years of combined experience with hazardous materials and waste cleanup as
well as Environmental Consulting and 13 years experience managing the Hamilton to New
Baltimore Ground Water Consortium Source Water Protection Program.

Tim holds a Bachelor of Science in Environmental Science, Geology Concentration and
Earth Science Minor from Morehead State University in Morehead, Kentucky. He is a
member of The Groundwater Foundation, the American Water Works Association, and the
National Ground Water Association, and serves as Chair of the Hamilton to New Baltimore
Ground Water Consortium, Chair of the Ground Water Consortium Public Education
Committee, Chair of the Butler County Children’s Water Festival, Co-Chair of the Hamilton
Earth Day Annual Event, Co-Chair of the Clean Sweep of the Great Miami River Annual
Event, and Co-Chair of the Great Miami River Days Annual Event.



BACK TO AGENDA

SPEAKER BIO

MITCH BISHOP

Mitch Bishop coordinates the Southern Nevada Water Authority's Groundwater
Management Program and its advisory committee. He has worked for the Water Authority
since 2000.

Mitch graduated from UNLV with a bachelor's degree in Communications and a master’s
degree in Public Administration. He serves on the Groundwater Foundation’s Groundwater
Guardian Council and on the Colorado River Water Users Association Board of Trustees.
Previously, he served on the International Association for Public Participation Board of
Trustees. He also volunteers with the Boy Scouts of America.

Mitch and his wife, Kim, have six children. He has lived in Las Vegas since 1979.



BACK TO AGENDA

SPEAKER BIO

KEN HERD

Ken Herd currently serves as Water Resources Bureau Chief for the Southwest Florida
Water Management District. As bureau chief of Water Resources, Herd oversees the Water
Supply, Resource Evaluation, and Engineering and Watershed Management sections. This
bureau provides technical expertise to support all four areas of responsibility of the
District. Various programs include water conservation, reclaimed water, alternative water
supplies, groundwater modeling, water storage, surface water modeling and flood
protection.

Herd served as Water Supply program director since arriving at the District in 2008. From
1986 to 2008, Herd worked for West Coast Regional Water Supply Authority/Tampa Bay
Water serving as project engineer, engineering manager and director of Operations and
Facilities. Herd also served as program manager of the $1 billion Master Water Plan and
project director of the Tampa Bay Seawater Desalination Remediation Project.

Herd's education includes a Bachelor and Master of Science in civil engineering from the
University of Kentucky. He is a registered professional engineer in Florida. Herd is a
member of the International Desalination Association and recently served on the
WateReuse Research Foundation Project Advisory Committee for Desalination Permitting.
Herd also participated in the National Research Council Committee on the Advancement of
Desalination Technology and was a 5-year member of the National Academies’ Water
Science and Technology Board.



BACK TO AGENDA

SPEAKER BIO

CHRISTINE SPITZLEY

Christine graduated from Michigan State University with a B.S. in Urban Planning. Since
1990 she has served as the Environmental Programs Planner at Tri-County Regional
Planning Commission (TCRPC). TCRPC is located in Lansing, Michigan; the heart of
Michigan's Lower Peninsula. Prior to joining TCRPC, she spent three years working for the
Ingham County Economic Development Department and Controller’s office.

In her role at Tri-County Regional Planning Commission she works with seventy-five
municipalities, three counties and various authorities and boards to create effective,
economical programs to protect the environment. Projects have included solid waste
plans, land use planning, air quality, watershed planning, an annual children=s water
festival, groundwater protection, abandoned wells and wellhead protection programs. She
is also responsible for the fund raising/grant writing, administration and reporting required
to fund and execute these programs.

She is an AICP member of the American Planning Association. She is also a member of the
Michigan Section American Water Works Association where she served three as a trustee,
co-chaired the Management and Administrative Practices, Safe Water in Ecuador, Youth
Education and Audit Committees, and has served on the Planning and Strategy, Program,
Community Awareness, Conference Planning, Nominating, and Education Committees. She
also served on the Groundwater Guardian Council and is a past President of the Mason
Public Schools Foundation. She is certified as a grant writer, reviewer and consultant.



QUESTION ‘s
What does groundwater
sustainability mean to you?



QUESTION 2:

What do you see as the most
important things that will need to
happen to move your
community/area to groundwater
sustainability?



QUESTION 3%

What is the biggest barrier to
groundwater sustainability for your
community/area? What needs to
happen to move past this barrier?



BACK TO AGENDA
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BACK TO AGENDA

SPEAKER BIO

JOHN JANSEN

Mr. Jansen has a B.S. in Geology and a M.S. and Ph.D. in Geological Sciences with an
emphasis in hydrogeology and geophysics, all from the University of Wisconsin-Milwaukee.
He is a Principal and Senior Hydrogeologist for Cardno ENTRIX. John works on a wide
variety of ground water projects around the country specializing in high capacity wells and
groundwater resource management. He received the NGWA Keith A. Anderson Award in
2012 for service to NGWA and the groundwater industry and is the speaker for the 2013
NGWA McEllhiney Distinguished Lecture Series in Water Well Technology. John holds three
U.S. Patents on water well-related technologies and is the lead author of the chapter on
borehole geophysics in the third edition of Groundwater and Wells published in 2007. He
is a Professional Geologist in seven states, and a Registered Geophysicist in California. He
is @ member of the Advisory Council on Water Information, a federal advisory committee
advising the US government on water research priorities, where he had been active in the
development of a national groundwater monitoring network.






William A. McEllhiney
Distinguished Lecture Series in
Water Well Technology

National Ground Water Research and Educational Foundation’ s
McEllhiney Lecture Series is supported by a grant from Franklin Electric



To foster professional excellence in water well
technology, the National Ground Water
Research and Educational Foundation, has
established the William A. McEllhiney
Distinguished Lecture Series in Water Well
Technology.
Initiated in 2000, the lecture series honors William A. McEllhiney,
who was the founding president of the National Ground Water
Association in 1948, and a groundwater contractor and civil
engineer from Brookfield, lllinois



2013 McEllhiney Lecture
Keeping the Pump Primed:
Aquifer Sustainability



What Is Sustainability?

 The term sustainability is
commonly tossed about, but what
does it mean for your well field?

* Your aquifer is the only part of
your water system you can’ t
replace. Are you maintaining it?

e The one common thing about
all unsustainable systems is
that they don’t last.



2100 (Mid est)
10 Billion People

The difference is technology, e o
management, or luck. .00 (Low estz The optimistic view

...or is it the Global I.Q. test. Are Siilion People
we smarter than the Fruit Fly? o
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, The “Fruit Fly” future




Definitions of Sustainability

“The capacity to endure” (Wikipedia)
“Equity over time” (Robert Gilman, Context Institute)

“Sustainable development ...meets the needs of the present without
compromising the ability of future generations to meet their own needs” (UN
Brundtland Commission)



Global Water Resources

e 332.5 million cubic miles of water on
Earth

— 1 cubic mile =1.1 trillion gallons
e 97.5% in the oceans
e Only 2.5 % is fresh water
e 1.7% in Glaciers (68.7% of fresh water)

e 0.75% is Groundwater (30.1% of fresh
water)

e 0.01% is surface water and in the
atmosphere (0.4% of fresh water)



Fresh Water Is a Finite Resource

e All the world’ s fresh
water fits in ball 860
miles in diameter

e All groundwater, lakes,
swamps and rivers fit in

a ball 169.5 miles in
diameter

e All lakes and rivers fit in
a ball 34.9 miles in
diameter



To Be Effective, Groundwater Management
Must Consider Environmental, Social,
and Economic Needs

Because any use of ground water changes the subsurface and surface
environment (that is, the water must come from somewhere), the public
should determine the tradeoff between ground-water use and changes to
the environment and set a threshold for what level of change becomes
undesirable. As development of land and water resources intensifies, it is
Increasingly apparent that development of either ground water or surface
water affects the other.

U.S. Geological Survey Circular 1186



Groundwater Has a Unigue Role
In Water Management

Aquifers and wells

/Q\Il

Artesian well

: : 3
i C) {in confined
aquiter}
Confining layer
(impermeable) = EORTITEC
op of the
onfined aquifer

Confined aquifer

A key feature of some aquifers and ground-water systems is the large volume of
ground water in storage, which allows the possibility of using aquifers for
temporary storage, that is, managing inflow and outflow of ground water in
storage in a manner similar to surface-water reservoirs.



Groundwater is Nature’s Canteen

o |t stores water when there IS an excess

o |t releases water when there Is a
shortage

o |t allows us to live in places with no
surface water

e [tis a critical tool that allows us to
move across the planet and thrive In
places that would otherwise be
uninhabitable



Regional Vs. Local Flow Cells

Most recharge flows through shallow aquifers in local flow cell

Some water flows deeper to a regional flow cell

Some regional aquifers have confining units covering a portion of the aquifer
Pumping an aquifer will affect surface water somewhere

Location, magnitude, and time scale of impact will vary for each well and each
aquifer

Shallow aquifers generally show impacts faster than deeper aquifers

Regional and confined aquifers often have long delays between pumping and
the manifestation of the impacts

Impacts often remote from location of pumping



It IS Impossible to use a natural
resource without impacting It

Zero human impact means no
human use

The best we can do Is understand
the impacts, minimize the impacts
we can, and manage the impacts
we can't minimize

Resources are finite, so
management will come early by
choice or later out of dire
necessity

Zero impact is not a practical or
desirable goal



Regional Aquifer Systems Create the
lllusion of Limitless Supply

« Sustainability may not be a
viable management concept for ,

confined aquifers ”
(P.A. Macfarlane, Kansas Geological Survey, 1998)

The Ogallalla has been over drafted for decades

The Coastal Aquifers have been over pumped
and induced salt water intrusion

Basins in the southwest have experienced tens
of feet of subsidence

Northern lllinois and Southeastern Wisconsin
have been over pumping their major aquifer for
decades

Impacts of pumping may take decades to be
detected as lost discharge or induced recharge

Economies based on aquifer mining can be
difficult or impossible to change

Costs climb until new technology or new
sources are available or pumping curtailed by
market forces



Many Regions Have Been Drawing
Down the Canteen for Decades

“*Something can be wrong and still make sense...There is

never a shortage of practical, hard-headed people making

one wrong decision after another because it makes sense”
(Robert Hass, Former Poet Laureate of US)



Areas with Sustainabillity Issues

Groundwater levels declines documented in nearly every state (SOGW 2009)
Water quality changes from chemical use in every state (SOGW 2009)

36 states facing water shortages now or within 10 years (GAO 2003)

More than half the states are dealing with water shortages now or within 20 years
(NGWA 2004)



Aquifer Management Varies By State

Most states manage groundwater but for many different goals

As of 2005, only about 30% of states incorporate sustainability into water
management plans (Viessman and Feather, 2006)

Some states manage at the point of discharge to sustain surface water
quantity and quality (FL, Edwards Aquifer Authority)

Many western states manage to protect senior surface water rights
(Tributary Groundwater in CO)

Some western states ignore connection between surface water and
groundwater (Percolating Groundwater in AZ)

Some allow controlled depletion (Non-tributary groundwater in CO)
Some states are trying “Regulated Riparian” approach (MN)

Texas Is a new local and flexible model (with and alphabet soup issue)
GMAs set DFCs to determine MAG using their GAMS

California is the most complex with Riparian, Appropriative, Prescriptive,
Overlying, Pueblo, and Reserved rights



Stream Flow Impacts From Pumping

We can maximize our yield of water by drying up
our streams, but when we do, we learn that the

streams were more than just containers of
usable water.” (Sophocleous,1997)

2005 1999 drought

Little Plover River, Portage County, WI - View of the Ipswich River near South
Middleton, Massachusetts (USGS)

tional
ound water

research and e ducational foun dation



Regional Pumping Has Depleted
Surface Water in Much of Florida

The same dock in 1990.
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Recovery in Brown County

*Between 2005 and 2008, 8
communities in Brown County
switched to lake water

*Pumping reduced to 4mgd
*Water levels recovered 100 feet
in 2009

*An additional 60 to 70 feet
expected in next few years

GREAT NEWS, BUT:

sFuture industrial pumpage may
Increase drawdown

*Fox Valley cone not recovering
*Sulfide zone becoming
exposed that may liberate more
Arsenic



EXPLANATION
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Situation was not Pumpage from Head in the Sandstone
sustainable sandstone dropped to Aquifer recovered by over

L ake water extended to about 60 mgd by 1990 200 feet in places by 2000

suburbs



Sandstone Aquifer Still Declining
In West and South

/

Recovery in Cook County

400 feet of drawdown Aquifer Still Declining In
between 2000 and 2007 West and South



Projected Increase In
Groundwater Use



Projected Drawdown In
Sandstone Aquifer

Drawdown up to 1,000

Water levels below top of aquifer in places

Exposing aquifer to air can liberate arsenic and other metals
Small areas of aquifer totally dewatered



Predicted Impacts To Shallow
Aquifer and Stream Flow

« Drawdown limited to 10 to 20 feet
 Base flow reduced by up to 50%



Need for Regional Planning is Clear

national
ground water
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Sustainability Means Managing Water Quality, Too

ISWS
ISWS

*Chloride levels rising in sand and gravel aquifer in many areas
of upper Midwest

*Road salt is the usual culprit

*Time lag of years to decades may make solving the problem by
source reduction too little and too late



You Can’'t Manage What You
Don't Measure

The foundation of any good ground-water analysis, including those analyses
whose objective is to propose and evaluate alternative management strategies,
IS the availability of high-quality data.

U.S. Geological Survey Circular 1186



National Groundwater
Monitoring Network

Water Level Monitoring Water Quality Monitoring

* Proposed by ACWI in 2006 with backing from NGWA
* Pilot projects in 6 states completed in 2010
 Looking for funding for national implementation



Monitoring Needs for Oil and Gas Development

Fracing has created much anxiety and controversy

Though some risks are overstated, legitimate concerns exist
Spills, grout and casing failures, and water availability have
been problems in several states

Baseline monitoring that considers hydrogeologic conditions
and exposure pathways are beneficial for all parties



If 1
do

ne creator divided us to prevent us from

minating his creation, perhaps he will let
us come together to save what's left.

(Samuel Bingham)

You change the way the
world sucks!

(Anonymous high school student following 911)



Refilling the Canteen for a
Sustainable Future

Innovative approaches that have been
undertaken to enhance the sustainability of
ground-water resources typically involve
some combination of use of aquifers as
storage reservoirs, conjunctive use of
surface water and ground water, artificial
recharge of water through wells or surface
spreading, and the use of recycled or
reclaimed water

U.S. Geological Survey Circular 1186



Conservation is Always The Best Place to Start

Using water more efficiently saves water and money
Water left in the aquifer is available for another day or someone else

Some efficiency can be found within the home, but the biggest gains
come from agriculture and industrial users

Pricing signals generally the most effective



Aquifer Recharge: Refilling the Canteen

Topper, et al, 2004

Surface infiltration
Subsurface infiltration
Direct injection
Enhanced recharge

Aquifer Storage and
Recovery (ASR)

River Bank Filtration
(RBF)

Water Banking



River Bank Filtration (RBF)

Place well field next to river to induce recharge for some or all of production
Improves water quality over direct surface water intake

Increase yield of well field by inducing recharge from surface water

Can use vertical wells next to river or horizontal or inclined well under river
River bed provides filtration and earns disinfection credits from USEPA

River Bank Filtration common in Europe and could be used more extensively
here to move water to and from receiving bodies in a short flow cell

Essentially water recycling with natural buffers
Used extensively along Ohio River and Missouri River



Prairie Waters Aquifer Recharge System

Source: City of Aurora

Draws water from Platte River Alluvium (RBF)

Stores water in aquifer inside slurry wall “vault” (fluke of CO law)
Recover water with wells inside storage area

$660M cost, stores 10,000 af, expandable to 50,000 af

On line in 2012, Drought Resistance



Aquifer Storage and Recovery

Treated drinking water injected into aquifer through well

Builds “bubble” of treated water in aquifer

Water recovered by pumping well with minimal additional treatment
Capacity ranges from 0.5 mgd to over 100 mgd

Some systems have problems with water quality or plugging



AQUIFER S8TORAGE AND RECOVERY FACILITIES IN FLORIDA
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Marco Lakes, Florida ASR Project

Project Goals

Capture and utilization of freshwater that
was being lost to tide

Subsurface storage of freshwater in a
brackish water aquifer

Sustainable and secure water supply

Project Highlights

Annual Storage Capacity of ~1.5 hillion
gallons

High Recovery Efficiency (currently 80%
with higher expectations)

Flexible Expansion Capacity



Central & West Coast Basins
In Coastal Los Angeles County
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By 1950s, groundwater was below
sea level in half of the basins

Resulting in Sea Water Intrusion
Along the Coast
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Sea Water Barrier Wells - LACFCD

> \West Coast Basin
Barrier Project 1950s

> Dominguez Gap
Barrier Project 1970s

> Alamitos Gap
Barrier Project 1960s

e Nearly 300 injection
wells, 16 mile overall
length



Water for the Barriers

 Treated Drinking Water (potable) from MWD
(Imported water):

 Exclusive source 1953 — 1995.
 Partial Source 1995 — Present.
1.5 Million acre-feet to date.

» Advanced Treated Recycled Water:

e Since 1995 at West Coast Barrier
(WBMWD).

o Since 2005 at Alamitos Barrier (WRD).

 Since 2006 at Dominguez Barrier (City of
LA).
e 132,000 acre-feet to date.
« Goal is to move towards 100% recycled water at

all three barriers (Water Independence Now-
WIN).



Orange County Water District Water
Recharge and Recycling System

o 70 mgd of recycled water (expanding to
over 100 mgd)

 Advanced treatment on waste water (RO,
Microfiltration, UV)

* Recharge basins

 Capturing storm water from Santa Ana
River with two rubber dams

e $400M capital investment
 Provided water reliability in latest drought

o Uses less energy and lower cost than
Imported water



Major Recycled Water Recharge
Projects in So. Cal.

Amount of
Recycled
Water
Acre feet/Year

Montebello Forebay Groundwater Recharge Project 50.000 1962
(Spreadfng Basins) ’

West Cdast Basin Barrier Project (Injection) 14,000 1994

Project Project Start Date

Chino Basin Groundwater Recharge Project (Spreading

Basins) 3 ' Phase Il 2007

Alamitag:Barrier Project (Injection) national
Dominguez Gap Barrier Project (Injection) ground water

Orange County Groundwater Replenishment System

Spreading Basins and Seawater Barrier Injection Wells 72,000 2008 research and educational foundation




Attitudes on Water Are Changing

Historically water has been free
We pay only for the cost of delivery
Free has meant “no value” in most economic decisions

Cumulative impacts of past decision and rising demand are forcing new
appreciation of the value of water and our dependency on its place in the
environment



Attitudes on Water Are Changing

“Many civilizations have been crippled or
destroyed by an inability to understand water or
manage it. We have the huge advantage over the
generation of people who come before us,
because we understand water and can use it
smartly. Everything about water is about to
change-except of course water itself. Itis our fate
that hangs on how we approach water-the quality
of our lives, the very resilience of our society, the
character of our humanity. Water itself will be fine.
Water will remain exuberantly wet.”

(From “The Big Thirst”, Charles Fishman 2011)



You are a vital and integral resource
for groundwater's future

Established in 1994, the National Ground Water Research and Educational
Foundation is operated by the National Ground Water Association as a
501(c)(3) public foundation and is focused on conducting educational,

research, and other charitable activities related to a broader public
understanding of groundwater.

The Foundation is an arm of NGWA that is focused on activities related to a
broader understanding of groundwater.



BACK TO AGENDA

You are a vital and integral resource

for groundwater's future

For more information visit us on the web at
or write us at the address below.

NGWREF
601 Dempsey Road
Westerville, Ohio 43081
USA
Phone/ 614 898.7791
Fax/ 614 898.7786

Email/ ngwref@ngwa.org




BACK TO AGENDA

SPEAKER BIO

TOM BARTOL

Tom Bartol is Chief of the Bureau of Water Supply at the St. Johns River Water Management
District. His degrees include a Bachelor of Science in civil engineering from the U.S. Air
Force Academy and a Master of Science from Purdue University. Bartol is a registered
professional engineer in Florida and he has over thirty years experience in civil and
environmental engineering in both the public and private sectors. At the water
management district, he is responsible for water supply and the minimum flows and levels
(MFL) programs. For the Central Florida Water Initiative, Bartol is leading the team that is
preparing the three-District water supply plan.



Central Florida Water Initiative

Groundwater
Sustainability:
A Collaborative
Approach

Tom Bartol, P.E
Assistant Director
Division of Regulatory, Engineering, and
Environmental Services
St. Johns River Water Management District



Central Florida Water Initiative

Today’s
Presentation

m \What Is a regional water
supply plan?

m What are the components?
m Evaluation findings Florida

m Importance of public
Involvement

m Opportunities for public
participation

Johns



Central Florida Water Initiative

m Central Florida Water
Initiative — A collaborative
water supply planning effort
to protect, develop, conserve

and restore central Florida’s
water resources



Central Florida Water Initiative

CFWI1 Governance

m Steering Committee

m One representative each from:

e Utilities, St. Johns River, South Florida &
Southwest Florida water management
districts’ Governing Boards (3), Florida
Department of Environmental Protection
and Florida Department of Agriculture &
Consumer Services

m Management Oversight Committee

m Technical Oversight Committee

m Technical Teams (6)




What Are the Challenges?

1. Reaching sustainable
groundwater limits

2. Meeting future demands on the
area’s water resources

3. Overlapping regulatory
programs



Addressing the Challenges

m One shared groundwater model

m One coordinated strategy for
Minimum Flows & Levels (MFLS)
prevention & recovery

m One Regional Water Supply Plan
(RWSP)



Central Florida Water Initiative

Historic Water Use vs. Population in the CFWI
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Water Use
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Central Florida Water Initiative

Groundwater withdrawals have shifted and increased over time



One Plan for CFWI Region

m Developing first-ever regional water
supply plan for CFWI

m Ensuring protection of the water
resources and related natural systems

m ldentifying sustainable water supply for
all water uses in the CFWI through the
20-year planning horizon (2035)

10



Regional Water Supply Plan

B Demands from all categories
® 20-year planning horizon
B Evaluation of water resources
B How to meet the demands
® Potential sources
® Project options
B Funding mechanisms
B Update every 5 years

11



Central Florida Water Initiative

Water Resource Evaluation

m Future demands estimated and
aquifer changes evaluated

m Avalilability of groundwater
determined from multiple
measuring sticks to ensure
protection of water resources and
existing water users

12



Central Florida Water Initiative

Groundwater Availability
Measuring Sticks

m Water bodies with established and
proposed minimum flows and levels
(MFLs) within the CFWI

® Regulatory constraints including Southern
Water Use Caution Area (in Polk County)

m Non-MFL lakes/wetlands
m Non-MFL springs
m Aquifer water quality/saltwater intrusion

13



Findings

m Traditional groundwater sources can
meet some, but not all projected and
currently permitted needs in the CFWI.

14



Central Florida Water Initiative

Primary Areas Susceptible to
Groundwater Withdrawals

Southern
Water Use

15



Central Florida Water Initiative

CFWI Planning Level Groundwater
Avallability Estimates

m 800 mgd

®* Average groundwater use (1995 to 2010)
®* Includes some management activities

m 850 mgd

® Sustainable level of traditional groundwater sources
available for water supply without causing unacceptable
harm to water resources and associated natural systems

m 250 mqgd

® Amount of new water supply options needed in the RWSP
(difference between 2035 projected demands and
sustainable level using existing sources)

16



Central Florida Water Initiative

Sources to Meet 2035 Demands

1100
Other Sources Including AWS

Additional

850

800
Existing

Traditional Groundwater

Million Gallons per Day




Water Supply Options

m Conservation

m Brackish Groundwater
m Surface Water

m Sea Water

m Reclaimed Water

m Storage Capacity

18



Central Florida Water Initiative

Water Supply Projects Identified

m Reclaimed Water - 81

m Brackish Water - 35

m Surface Water - 16

m Management Strategies - 3

19



Central Florida Water Initiative

Public Involvement Schedule

Components Time Frame

Briefings/Presentations Ongoing
Technical Methods Workshop Nov. 7, 2013
Osceola Heritage Park (Osceola) 10 a.m.— noon
Draft RWSP Public Workshop Dec. 12, 2013
Clermont Community Center (Lake) 4—7 p.m.
Draft RWSP to WMD Governing Boards Dec. 2013

St. Johns River WMD Dec. 10

South Florida WMD Dec. 12
Southwest Florida WMD Dec. 17

20



Central Florida Water Initiative

Questions may be
sent to the
contacts listed on
the home page of
the CFWI1 website
at any time.

Additional information
can be found at
cfwiwater.com

21



ECFT Groundwater Modeling

m Co funded collaborative work with USGS

m Technical oversight from Hydrologic Assessment
Team (HAT), SFWMD, SWFWMD, and Utility
Consultants

m Supporting Central Florida Water Initiative for
Regional Water Supply Planning

m Large Transient groundwater flow model
development that simulates many rivers and lakes

m All three Districts are to be responsible for model
execution and upkeep to support CFWI process
and other regulatory process that result



Central Florida Water Initiative

East Central Florida
Transient (ECFT)
Modeling Project



Central Florida Water Initiative

ECFT Model

m Transient Model

m 12 Years Monthly Water Use

m Covers over 10,300 Square Miles
m Contains 7 layers

m \Withdrawal scenarios reflect
rainfall conditions



Central Florida Water Initiative

Process Rain and Irrigation Input data
: Green-Ampt
Overview gt | Infiltration with Independent
Calculation Redistribution Calculation
(GAR)
Infiltration Hortonian runoff Intermediate Data
Unsaturated-Zone MODFLOW Processes
Flow Package
(UZF1)
Stream Flow Routing Lake Package
Package (SFR2) (LAK?7)
Recharge to or Discharge from Recharge to or Discharge

Groundwater Table from the ICU (Layer 2)



Next Steps for ECFT

m Development of a user group to guide
future model enhancements and model

use.

B Expansion and recalibration of the
model to address identified limitations.

m Create process for updating water use
to provide the most current information
for regulatory impact evaluations.



Central Florida Water Initiative
BACK TO AGENDA

ECFT Expansion
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SPEAKER BIO

BACK TO AGENDA

RACHID HARBOUZE

Rachid Harbouze is a PhD Student at the University of Bourgogne in Dijon, France. He holds
an agroeconomic engineering degree. He is currently a Temporary Assistant for Teaching
and Research at the University of Bourgogne in Dijon. Previously, he was a Temporary
Assistant in Teaching and Research at Montpellier 1 University and a Project Coordinator

for Project OptiProtecEau.




Principles of estimating the
multiple efficiency: a tool for
decision support in the process
of choosing actions for the
protection of water catchments.

Wednesday 16, October 2013 groundwater Conference




Context

The quality of the water supply is currently more of
an issue for a number of abstraction points; in 2008,
more than 8% of the French population were
supplied water at least once that had been
contaminated with pesticides at concentrations
higher than those admitted by drinking water
guality standards.




e Curative measures involving water treatment to
ensure that it meets regulatory requirements.

e Preventive measures by delineating wellhead
protection areas (WHPAS) or sanitary protection
zones (SPZs) around catchment areas;




Source of pollution:
community, industrial etc. ..

Source of
agricultural
pollution

sanitary protection

zones
Immediate
protection area:
Abstraction points Distant protection area:

Groundwater

Close protection area



Delineating wellhead protection areas for
drinking water implies regulating current and
future activities in the close protection area.

When applied to farming activities, these
measures require compensation, but in most

cases they consist of agroenvironmental

measures that farmers adopt willingly in an
effort to reduce agricultural pollution.




a way In which local authorities wishing to
achieve an overall advantage (in terms of
drinking water standards) can weigh up
alternatives  before choosing the most
economically acceptable solution.




Environmental context : o

« Number of Farmers sources of diffuse pollution
« Historical analysis of resulting from farming activities
water catchment

¥
Specific vulnerability:
*Nitrates Crop systems
*Pesticides

*Nitrates + Pesticides ‘

‘, l

Area or numbers of target Stage 2 : Measures corresponding to the
farmers .gs — .
specific vulnerability and cropping
stems involved.

direct and
indirect costs

Social acceptability environmental efficacy

economic and environmental

f efﬁciency

[

v Choice of action plan

A

Area of target farmers




Measuring economic and environmental
efficiency

The concept of efficiency is often used to characterize
resource use; one can say that efficiency is a ratio
representing the performance of a process which
transforms a set of inputs into a set of outputs.

It corresponds to the difference between the maximum
possible production, taking into account the inputs
consumed, and the actual production (Boussemart,
1994).




technical efficiency : the maximum level of output
(production) observed for a determined level of inputs
(production factors), given the range of alternative
technologies available to the farmer.

Allocative efficiency : evaluates the manner in
which companies choose the proportions of different
Inputs as a function of the prices proposed by the
market.

Environmental efficiency: this is defined as
“the ratio of the minimum feasible use to the observed
use of an environmentally detrimental input, for given

levels of desirable outputs and conventional inputs”
(Reinhard, Lowell and Thijssen, 1999).




Measuring the economic and environmental
efficiency of agro-environmental measures.

The goal is to assess, at the scale of individual farms:

1) The impact of contracting to apply an AEM
(S|mulat|ng the effect of modifying existing practices) on
the farm’s overall economic efficiency and also on the
partial efficiency of each activity: efficiency ""Phy" for
the phytosanitary protection activity, efficiency ""N"* for
the fertilisation activity, etc.

2) The impact of contracting to apply an AEM on the
farm’'s overall environmental efficiency, to see whether
the contract improves the indicators of the risk of
environmental toxicity (IRET).




€/Ha

Economic Economic
€/Ha efficiency and efficiency and
€/Ha partial efficiency partial efficiency
€/Ha with no contract with contract
€/Ha
€/Ha




€/Ha

IRET,,/Ha Environmental Environmental
IRET,,,/Ha efficiency with efficiency with
IRET,/Ha no contract contract
IRET,,,/Ha

IRET,,/Ha

IRET,,,,/Ha
IRET : indicators of the risk of environmental toxicity




Expected Results
e eame

Before AEM With AEM Before AEM With AEM

FFRRNEEEEE 0,7 0,9 0,5 0,7
[N 0,8 0,8 0,85 0,6

I 0.2 0,5 0,6 0,6




expected Results

Before AEM With AEM

ELab EMéc EIrr EEng EPhyto Eothers ELab EMéc EIrr EEng EPhyto Eothers

Farmx1 09 09 04 08 075 09 09 08 0,3 09 09 0,9




With

Befor

80%-100%
60%-80%
40%-60%
20%-40%
80%-100%
60%-80%
40%-60%
20%-40%



Conclusion:

The approach developed here enables decision-makers
to introduce the notion of efficiency when choosing
agro-environmental measures, thus facilitating an
assessment of the economic and environmental impact
for a farm to accept a contractual obligation to apply an
AEM.

It is difficult to place a monetary value on
environmental impacts, but the Data Envelopment
Analysis method can be wused to iIncorporate
environmental impacts, via the use of variables
(indicators) that need not be translated into financial
terms.




Developing a decision-support tool for optimising the designation of drinking
water catchment protection areas using groundwater sources.



Contents

e Introduction
e A collaborative project
e Goals of the project
e Potential users of the tool

e Overview of the tool

e Innovative features and limitations of the tool




Introduction




Un projet collaboratif _
e 4 partners with complementary expertise:

e CEREG INGENIERIE: a medium-sized engineering consultant for local
authorities, developers and industrialists (diagnostics, preliminary
studies, technical support)

e VEOLIA ENVIRONNEMENT: an operator of water-supply systems,
managing water-treatment plants and groundwater pumping sites

e 2 laboratories:

e HYDROSCIENCES (UMR CNRS, IRD, UM1, UM2): water science
research

e CIHEAM-IAMM: education and research in agronomy, economics,
the social sciences and managing rural development in the
Mediterranean region

e project (1 million €) funded by :
e Région Languedoc-Roussillon
e Oséo
e Fonds Feder
e Fonds propres (pour les entreprises)

e Duration of the project : 3 years — end: december 2013




Project objective 1/2

e Overall objective: To design decision-suport
software, specifically as regards optimising the

designation of drinking water catchment protection
areas using groundwater sources

e To offer methodological support and a single procedure

e integrating regulatory, technical, financial, political, social, resource-sharing aspects, etc.
e defining (or proposing) “minimal optimal” protection

e highlighting the factors with the greatest impact on the protection area

e achieving the best technical choices in the shortest possible time




Project objective 2/2

e To propose a new service offer for providing local authorities with better
quality advice

e upstream, as part of pre-projects for the creation of extraction sites:

- test different scenarios for protection areas by modifying certain
aspects of the project (positioning the extraction site, processing
plants, etc.)

=) achieving the best trade-off between risk, cost, social and political
acceptability, sound management of the resource and technical
constraints

e downstream, for existing protection areas:

- modify the protection to suit new constraints (regulations, changing
land use, development projects, etc.)

- compare a number of extraction points in a given area defined by a
local or regional authority: the tool can be used to check that
protection areas are valid and meet the same criteria

=) assist in policy-making regarding development and land use




Utilisateurs potentiels de I'outil

e Developers and local authorities, which usually lack a clear vision and
assessment criteria (constraints and financial costs)

e Individuals responsible for the production or distribution of water to the
public

e engineering consultants who carry out studies for contracting authorities

e certified hydro-geologists who will be able to use the software as a guide
and to provide support for their expertise

e Government departments, local authorities and public institutions
(Water Authorities) involved in the designation of protection areas

However, it is not intended to replace the expertise of the hydro-geologist, nor the
prerogatives of government or local authority technical departments
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Innovative aspects and limitations
of the software




Innovative aspects

e An all-in-one solution that takes into account:
e hydro-geological aspects
e pollution, irrespective of type
e financial and social aspects

e A tool offering a common hydro-geological method,
whatever the context
e A vulnerability analysis grid
e Intrinsic but also specific vulnerability
e Takes into account changing activities and land use
e Pollution flows and the toxicity of different substances
e Delineation of the Inner Protection Area




The software’s limitations

e The software cannot be used to calculate concentrations
of pollutants at the extraction point based on flows at
the source of the pollution

e The software has not been designed for extraction
catchment area studies for priority extraction points, but
specific modules could be developed for this purpose.




Thank you for your attention




GROUNDWATER GUARDIAN AND
GREEN SITE CELEBRATION LUNCHEON

Welcome

Lunch

Groundwater Guardian Remarks

Phil Peters Award Presentations

Mission Inn Green Site Presentation

Closing Remarks and Toast

= ¥ 2013 Groundwater Foundation
g National Conference

BACK TO AGENDA




BACK TO AGENDA

SPEAKER BIO

CHRISTINE SPITZLEY

Christine graduated from Michigan State University with a B.S. in Urban Planning. Since
1990 she has served as the Environmental Programs Planner at Tri-County Regional
Planning Commission (TCRPC). TCRPC is located in Lansing, Michigan; the heart of
Michigan's Lower Peninsula. Prior to joining TCRPC, she spent three years working for the
Ingham County Economic Development Department and Controller’s office.

In her role at Tri-County Regional Planning Commission she works with seventy-five
municipalities, three counties and various authorities and boards to create effective,
economical programs to protect the environment. Projects have included solid waste
plans, land use planning, air quality, watershed planning, an annual children=s water
festival, groundwater protection, abandoned wells and wellhead protection programs. She
is also responsible for the fund raising/grant writing, administration and reporting required
to fund and execute these programs.

She is an AICP member of the American Planning Association. She is also a member of the
Michigan Section American Water Works Association where she served three as a trustee,
co-chaired the Management and Administrative Practices, Safe Water in Ecuador, Youth
Education and Audit Committees, and has served on the Planning and Strategy, Program,
Community Awareness, Conference Planning, Nominating, and Education Committees. She
also served on the Groundwater Guardian Council and is a past President of the Mason
Public Schools Foundation. She is certified as a grant writer, reviewer and consultant.



Meet Your Match

Reducing costs, reducing waste
through ByProduct Synergy

Christine V. Spitzley, AICP
Tri-County Regional Planning Commission



Christine V. Spitzley, AICP

* B.S. in Urban and Regional Planning
25 years of Program Management:

- Economic development

- Transportation

- Land use

- Air quality

- Fair housing

- Water



Tri-County Regional Planning Commission

Serving since 1956
 Lansing
* Clinton, Eaton & Ingham Counties
* Population 450,000
* Programming
- Transportation
- Economic development
- Data
- Environment
- Land use



Michigan Wellhead Protection

Michigan Department of Environmental Quality
Voluntary

Over 200 programs

First plans adopted 1990’s

Seven steps



~N oo O~ WODN P

. Roles and Responsibilities

. Wellhead Protection Area Delineation

. Potential Sources of Contamination

. Wellhead Protection Area Management
. Emergency Response Plan

. New Wells

. Public Education and Outreach



Potential Sources of Contamination

4,000 identified sites

75 point evaluation tool
Mapped using Arc Viewer
Trained planning and utility staff

Offered training to site owners



Next Step —ByProduct Synergy

 Costreductions

 RIsk avoidance

 Enhanced competitive advantage



ByProduct Synergy (BPS)

Matches by-product streams from one facility to another facility's needs

* Repurposes what is traditionally considered "waste"
 Creates revenues and savings

» Addresses social and environmental impacts

NOT your typical waste management program!



Michigan ByProduct Synergy

Hosted by TCRPC, Lansing, Ml
Serves entire state

Grant funded — multiple sources
Currently funded into 2015
Priority for EPA and MDEQ



Impetus for TCRPC’s involvement

 Logical fit within our current programming

« Triple Bottom Line: Social, Environment, Financial

e Long term relationships in business and environment
e Quickly adapt and flex programs as needed

 |deal geographic location



How does i1t work?

BPS brings entities together to "meet their match.” Your byproduct may be someone
else's valued supply.

» Stakeholders provide expertise, support, marketing, etc.
 Participants bring a waste stream to the table, or are looking for inputs

* Innovators look at new ways to use, change, repurpose

We provide a forum for information and idea exchange. You take it from there.



e Guiding Body
* l|deas

« EXpertise

e Connections

* Funding

Stakeholders



People with stuff
People who want stuff
People who process stuff

First meeting September 18



Universities
Associations/Trade Groups
Businesses

Nonprofits

Individuals



Initial BPS Participants

» Working Bugs  Delhi Charter Township

* Lansing Board of Water and Light « East Lansing Meridian Water and
« Dow Sewer Authority

« General Motors « Wacker Chemical Corporation

* Detroit Dirt » Potter Park Zoo

» Michigan State University e Granger

» Michigan Packaging Corporation e Consumers

e Goodwill Green Works



Breakfast/Networking
Short Overview of BPS
“Speed Dating” matches
More networking

Over 10 potential synergies identified in an hour



Ten additional entities expressed an interest
In participating.



Recruit participants

Seek out experts and innovators to develop/guide new uses
Build relationships and networks

Secure Funding

Figure out how to make it work



Learn the technical, financial, and
cultural ins and outs of dozens of
businesses, Industries, processes

and sciences.



Spend your days pondering reuses for things you didn’t even know
existed 6 months, weeks or days ago.

Reach a new level of humble asking endless rookie questions.
Cursing transportation costs and systems.

Your office becomes a sea of yellow sticky notes, white board
musings, dozens of scribbled legal pads, piles of business cards
and samples of byproducts.

You find yourself asking to dumpster dive after meetings with
strangers.



Very time intensive

Strong networking

Methodical follow up and follow through
New approach to old relationships



Retirement luncheon with an EJ Salesperson

Board member had unrelated meeting with EJ President at AWWA
Conference Call with EJ

Visit to EJ

Invite to Foundry Association

Another visit to EJ

Visit to Resource Recovery Corporation



Meanwhile...back in my office

 Research
— Foundry
— Foundry Sand
— Foundry Sand Reuses
— Foundry Sand Reuse Barriers



Keys to Successful BPS

» Collaboration — producers and consumers share what others
might value

» Motivation — project stakeholders must be able to see the potential
and make it their own

« Communication and Participation — must permeate all levels of
organization



BPS vs. traditional “waste exchange program”

* "Old School" waste exchange still has value

* BPS = transformation of waste into new input or product
Transportation-Energy-Communication

 Social applications

* Environmental metrics

 Sustainability



Transformation of waste

» Thinking about waste in new ways
» Consider previously unconsidered alternatives

* Redefine "reuse" (e.g.: tires)



Social applications

» Goodwill/Peckham * Environmental justice
- Jobs - Landfill space
- Training - Raw materials

- Goods - Pollution



Environmental metrics: quantify benefits

 Landfill diversion

* CO, reduction

* Energy savings

» Hazardous waste reduction
 \WWater use reduction

» Reduction in virgin material use



Sustainability

* Low cost

* Diverse
 Evolving

* Open forum

e Dissemination



Bulk Bag Reuse

Two companies have identified a BPS opportunity involving
the use of bulk bags from Company A by Company B which
displaces the need for use of new bags. Ordinarily, the bulk
bag would be disposed in a landfill. (Source: USBCSD)



http://bps-hub.org/2011/09/13/bulk-bag-reuse/

e Foundry Sand to Soil Amendments

 Two companies have identified a BPS opportunity
Involving the use of foundry sand from Company A by
Company B for soil amendments, displacing the need
for use of virgin sand. Ordinarily, the foundry sand would
be disposed in a landfill. (Source: USBCSD)



http://bps-hub.org/2011/09/13/foundry-sand-to-soil-amendments/

Filter Cake to Brick Colorant

Two companies have identified a BPS opportunity involving
the use of filter cake from three facilities of Company A by
Company B for brick colorant, which displaces the need for
use of virgin brick colorant material. Ordinarily, the filter
cake would be disposed in a landfill. (Source: USBCSD)



http://bps-hub.org/2011/09/13/filter-cake-to-brick-colorant/

Off-specification Cement for Land Stabilization

Two companies have identified a synergy involving the use
of off-specification cement from Company A for use by
Company B for land stabilization. This synergy displaces

the need for use of virgin stabilization materials. (Source:
USBCSD)



http://bps-hub.org/2011/09/17/off-specification-cement-for-land-stabilization/

Z00 waste

Cellulose

Foundry sand

Food waste

300,000 red rubber bands
Bullet proof glass
Foundry sand

Calcium carbonate

Glass

Slag

Activated carbon

Black carbon

Furniture

Polystyrene

Train backhauls

Railroad shipping facilities
Plastic strapping



What's In it for my organization? And by
association my drinking water.

» Reduces emissions, and energy, raw material and disposal costs

 Improves productivity, profitability, regulatory compliance and
community relations

» Develops new products and markets

* Protects environment and natural resources



Vocal advocates and recruiters for BPS

Double BPS Participants for January 2014 Meeting from 15 to 30

Coordinate specific technical assistance for identified potential
synergies

Utilize grant funding for site surveys of 5-10 small to medium
companies in 2014

Hold additional Participant Meetings in the Spring and Fall of 2014



Let’s find
your match!
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