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Golfing toward a greener environment

Golf courses are designed to improve playability, not environmental impact, says Jae (Jim)
Park, a professor of civil and environmental engineering at UW-Madison and an avid golfer
with a 6 handicap. But, as an environmentally conscientious person, Park is also aware of the
unintentional side effects of the fertilizers and pesticides applied to the golf-course greens to
keep them looking, well, green. These products contain chemicals that trickle into
groundwater sources and contaminate the surrounding environment, he says.
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CAYMAN

&
' N EWS January 22, 2014

Ironwood wants 2,000,000 tyres for unique ‘Green Golf
Course’

.

DUR EYE, YOUR NEWS

If no one i1s successful through the tender process this time, ronwood’s plan will not only remove
existing tyres but recycle all future tyres.

Denise Gower, spokesperson for Ironwood said, “After approaching|Arnold Palmer Design Group|with
the request to be part of the solution, senior designer Thad Layton responded saying that they would
like the opportunity to showcase the recycling aspect and set Cayman atop the world stage in green golf
design. The project would also seek *National Audubon Society accreditation.”

11



lronwood hopes this can spark momentum to resolving the other waste disposal iIssues by making
recycling our primary solution to waste, and to design one of the most unique and environmentally-

friendly golf courses in the world.

Consultant for lronwood, Dr. Jim Park, who i1s a professor at the Department of Civil and Environmental
Engineering at the University of Wisconsin-Madison said:

‘| have reviewed many scientific publications to investigate the potential leaching of toxic chemicals.
Actually | found that tyres are capable of adsorbing toxic chemicals when the concentrations in the
surrounding environment are high. | can assure you there will be no environmental issues when ground
tires are used for golf course construction. Actually, pesticides and fertilizers will be removed by ground

tyres when they infiltrate through green and fairway grass.”

12



Cayman Islands: $360 Million Mixed-Use Project
Planning to Break Ground G J Caribbean Journal

January 16th, 2014 | 8:41 am
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Future
Town Centre location







stainability

Sustainable Storm Water Management |

Eco-friendly landscaping
and course management
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TDA can be used instead of stone = §
aggregate in many construction
_ applications, including lightweight
. backfill behind building N '
foundatlons and retaining walls. 4| Ten Key Properties

Bt o R S 1of TDA

¢
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ASTM INTERNATIONAL For more than a century, the global E

Helping our world work better building industry has partnered with
ASTM International to support the
P rope I I i N high quality design, construction, and A
p g performance of homes, offices, and other

facilities around the world. Through its
diverse range of technical standards

Green

. and related products and solutions,
CO N Stru Ctl O N ASTM helps buildings rise safely and
economically while empowering industry
1 stakeholders to respond to changing
| nto th e market requirements and evolving

M a i nStI’ea m consumer needs.

www.astm.org



First State Tire Recycling &
R-TEA Manufacturing
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Rled—Tire Engineere


https://www.firststatetire.com/

> 356 kg/m?3 (600 Ibs per loose
volume cubic yard) =

approximately 1/3 the weight of
soil

» 1 ton = 1.65 cubic yards (in
place)

> In-place density = 45-50 Ib/ft?
> Stockpile density = 25-35 Ib/ft3

“Tre-Derved At (041

LalRecycle )

“Usage Guide: Tire-Derived Aggre - january 2016

------
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A FOR WET ROADWAY SUBGRADES

Y

“1U) - " r3 = REDUCED MAINTENANCE WITH TDA (TIRE DERIVED AGGREGATE)

o
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s | )
“Capillary Break T8 2

The high porosity of TDA and its

hydrophobic properties prevent
water from wicking towards the
surface, eliminating frost heaving.

Reference
«Use of Tire Derived Products
mmmmmmmmmmmmmmmmmm (TDP) in Roadway Construction”
Matthew Oman, Braun Intertec
Corp., MnDOT., page 9.
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2000
Lakeview Ave,
Robbinsdale, MN

Road Construction
Caplillary Break Property

Engineered by: RLK Kuusisto



24 inches of sand over fabric compresses TDA to desired elevation




Completed Project 2000




20 years later photo of Lakeview Ave. Project(2020)




~ Strength

TDA'’s physical characteristics

provide better shear strength

than conventional material.

- Internal shear strength angle
= 35-40°

Shear Resistance of Tire-Derived Aggregate Using
Large-Scale Direct Shear Tests

Ming Xiao, MASCE'; Martin Ledezma®; and Carbin Hartman®

goEmeTmmeem== | Reference
«Shear Resistance of Tire-Derived Aggregate

Using Large-Scale Direct Shear Tests”

Ming Xiao, M.ASCE1; Martin Ledezma2; and

Corbin Hartman3




River Road
Bismarck, ND

Slope Stabllization
Shear Strength Property

Engineered by: Braun Intertec
Contractor: Sand Creek Corporation




The road subsided 2-3 feet in two months.
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Elevation (m)

5.00 — —
— - — — | -——— granular fill (typical) i
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Horizontal stress (kPa)

-
TDA reduces the lateral load against adjoining
structures by approximately 50%bo.
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e Jonathan Flats,
Retaining wall backfill usir




Lake Jonathan Flats

TDA is placed in 2-foot lifts







— Property

The irregular individual pieces of TDA produces internal
reinforcement, creating a "Snowshoe Effect” which prevents

differential settlement and adds global support to an overlying
structure.
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TDA is a free draining R e a—
material with high e com a3
permeability.

P TDA's permeability ranges
g% | from 30 to 51 cm/s.

Reference
ASTM D 6270-B 20

n Fiel
—
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TDA can be designed to replace
stone in Edge or French drains.

Replacing sand with TDA enhances runoff
permeation significantly through the road tileee —= 41






»TDA absorbs vibration that minimizes
noise.
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Colorado TDA
LRT Section

BEAND THE TRACKS

TDA

Reference — “Use of TDA Underlayment to Reduce Groundboree =

Vibration from Rail Transit Systems Texas Light Rail

Vibration TDA Marketing







» Eight times better thermal insulation

than soil.
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TDA creating a thermal barrier
& preventing frost
penetration.

“Civil Engineering Applications of Tire Derived

Aggregate” Dana Humphrey, Ph.D. P.E. Professor of Civil
Engincering

Frost Penetration vs. Date
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TDA Green Aggregate  Conventional Aggregate
Void Space

TDA has approximately
50% void space after
compaction.

TDA has a very large
storage capacity for
liquids and gases.

Jl “ f& .”‘ - '_- ‘. :; ";' s ,‘:.n' &7 <« :?‘(.;, s k. .: - N : I RS | 3 D - 2 \:'Q
TDA: Approx. 50% . =



Using TDA in place of stone
can double water storage
capacity and reduce aggregate
costs by 75%o.

These vaults are typically
backfilled with stone, which
has approx. 30-35% void
space, and costs $20-40 per

cubic yard + delivery.
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» Removes pesticides, nitrates, and phosphorus.
ECO-FRIENDLY FILTER ZONE

Improve Water Quality

Advances in Recycling & Waste Management: Open Access
Jae K. Park and Changqing Ye
2016
Conclusion:
“..tire rubber is capable of adsorbing toxic organic and inorganic
compounds when the concentrations in the surrounding
environment are high.”

“Out of 51 pesticides, 37 pesticides were estimated to be removed
with the tire rubber layer thickness of < 20 cm under a typical
scenario.”

= p—— e

Reference — Jim Park, Unive ity of Wisconsin-Madison —



" Removal of E

» PFAS-related chemica
growth medium, (3) sor

ntaminants by Tﬂ AI “

s: (1) defluoridation as a reducing agent, (2) biomass
ption, and (4) chemical precipitation

» 6PPD-related chemica

S: sorption

» Micro/nano-plastics: sorption and filtration

» Heavy metals: sorption
» Nitrate: sorption and bi
» Phosphorus: sorption

» Oil/grease: sorption, I.

odegradation

e., a non-polar (hydrophobic) rubber attracting non-

polar organic compounds

» Synthetic organic compounds: sorption, I.e., a non-polar (hydrophobic)
rubber attraction non-polar (hydrophobic) synthetic organic compounds

N
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Agm Tire Derived Aggregate - ASTM D 6270
=’ Environmental Conclusions

Above Groundwater:

TDA does not cause primary drinking water standards for
metals to be exceeded.

Below Groundwater:

“For water that 1s collected directly from the TDA fill below
the groundwater table, it is likely that the concentrations of
manganese and iron will exceed their secondary drinking water
standards. The concentrations decrease to near background levels by
flowing only a short distance through soil (0.6 to 3.3 m)”

57




- “TDA placed below
* the water table
would be expected
to have a negllglble
2 Off- sm\bﬁect on -

. water quality.”
ASTM D 6270, Page 7]

Ve LTINS v--"‘




‘ IMPACT Aeiy:Neei:

<@ sustainability G251 G

Sustainability (ISSN 2071-1050; CODEN: SUSTDE; SSCI & SCIE indexed) is an international, | L4444 [ 30+ 17.6
cross-disciplinary, scholarly, peer-reviewed and open access journal of environmental, cultural, ’ o Udays
economic, and social sustainability of human beings. It provides an advanced forum for studies é\(r)t(;f'es Eleins:ed e cited 10 ¢ Average Time from Submission to First
related to sustainability and sustainable development, and is published semimonthly online by ° ?:';gs_ daV‘; een cite times or Decision
more - Index

MDPI.

Editor-in-Chief
Prof. Dr. Marc A. Rosen 3 ’2 5 1 42days

University of Ontario Institute of Technology, Canada 2021 Impact Factor
(5-Year IF 3.473)

Median Processing Time

JCR category rank (2021):

SUbjeCt Areas (20+ SeCtlons) (©2) in 'Environmental Sciences' (SCIE)
(02) in 'Environmental Studies’ (SSCI & SCIE)
m Environmental Sustainability and Application ® Sl:Jst:‘:nnat.vIe Agriculture anc.i Food Safety CiteScore (2021):
m Energy Sustainability = BI.OdIV.eI'SIty and Conservatlon. . ) 1 ’7 7 1 + (O1)in 'Geograp-hy, Planning and Development ’
m Sustainable Water Management m Air, Climate Change and Sustainability (01) in ‘Environmental Science (miscellaneous)’
. . . o m Psychology of Sustainable Development Full Text View Per Month ( in ‘Energy Engineering and Power Technology’
m Economic and Business Sustainability a Waste and Recycling e (01) in ‘Management, Monitoring, Policyaad
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Sustainable Transportation T e

https://www.mdpi.com/journal/sustainability
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SCOPUS

1. Thorough Peer-Review

2. Submission to First Decision: 17.6 days; Acceptance to Publication: in 3.9 days
(median values for papers published in this journal in the second half of 2021)

3. Open Access: Unlimited and Free Access for Readers

4. Coverage by Leading Indexing Services: SCIE-Science Citation Index Expanded (Clarivate Analytics),
SSCI-Social Science Citation Index (Clarivate Analytics), Inspec (IET), Scopus (Elsevier)

5. No Space Constraints, No Extra Space or Color Charges

6. No Copyright Constraints: Retain Copyright of Your Work and Free Use of Your Article
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https://www.mdpi.com/journal/sustainability
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This special issue is aimed to compile research activities that occurred all over the world on water and

wastewater management and to provide future research directions. Big Data and
Artificial
The scope of the special issue is as follows: Intelligence in

Sustainable Water

. . and Wastewater
1.Water quality management in rivers, lakes, and ocean

Management
2.Decision making for infrastructure investment
3.Water treatment plant operation and optimization Guest Editor
Prof. Dr. Jae Kwang (Jim)
4 \Wastewater treatment plant operation and optimization Park
5.Energy management in water and wastewater management Deadline

22 June 2022

https://www.mdpi.com/journal/sustainability/special_issues/Big

Data_and_Artificial _Intelligence_in_Sustainable_Water_and_ Was
tewater_Management

Special

Invitation to submit




