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AlA Registered Provider

The American Society of Landscape Architects is a Registered Provider with The American Institute of
Architects Continuing Education Systems. Credit earned on completion of this program will be reported to
CES Records for AIA members. Certificates of Completion for both AIA members and non-AlA members
are available upon request.

This program is registered with the AIA CES for continuing professional education. As such, it does not
include content that may be deemed or construed to be an approval or endorsement by the AlA of any
material of construction or any method or manner of handling, using, distributing, or dealing in any material
or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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Copyright

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display
and use of the presentation without written permission of the speaker is prohibited.

© The American Society of Landscape Architects
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Disclaimer

The views and opinions expressed by presenters are their own and do not necessarily represent those of
ASLA. ASLA disclaims any responsibility for the use and application of information presented in this
education session.
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Introduction



Learning Objectives
e Understand the impacts of material sourcing for engineered soils

o (Contextualize opportunities and barriers to adoption of renewable materials in
public works projects and private development

 Understand the properties of glass-sand as a component in engineered soils,
iIncluding its performance in comparison to mined sand

 Demonstrate strategies for connecting local nonprofits, city departments, and
small businesses with landscape architects and each other
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Assessing the Potential of Mixed Color
Glass as a Component in Engineered Soils



OLIN Labs
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Research Coordinators: Rebecca
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The Problem

90,000 tons

70,000 tons of sand for GSI soils




The Question

GLASS + FOOD WASTE LOCALLY-SOURCED
HIGH-PERFORMING
SOIL

L

iy, ™,
g -

.F
i

' ._ 6L




The Process

e Proof of concept:
o Safety
e Performance
e Economics + logistics
» (Open-source process guidance and
systems planning

 Audience
 Municipalities
* Materials processors and recyclers

e Design and construction industry



OLIN Labs Research

Proof of concept

e Literature review

o Lifecycle assessment
e Greenhouse trial

Lab analysis

« Temple University

e Mesocosm study

* Hydraulic performance
« Leachate
 Microplastics
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EPA SBIR Funded Research
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Technical Plan

o Defining a target material
« Economic benefits of diverting glass from municipal single-
stream recycling were identified.
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Greenhouse Trial

« No significant differences in biomass between glass-based
and sand-based mixes.
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Open-Source Trial Specifications

PRODUCT DATA GLASS CULLETFOE 5001 WMOES
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GREEN INFRASTRUCTURE SYSTEMS DESIGNED FOR INFILTRATION

PART 1 — GENERAL

SUMMARY
SCOPE:

This specification is to use recycled glass cullet as a sand replacement at a mix ratio needed for infiltration
for GSI systems. Excess use of glass cullet within the soil mix reduces infiltration rates.

1. Evaluation of rough subgrade water infiltration.
2. Design for infiltration for sizing and infiltration rates.
3. Final Mix.

LEEDs and SITES Documentation:

1. This material will qualify for recycled content components for LEEDS and SITES:
a. Declare Label.
b. Cradle to Cradle product certification.
c.  Environmental Product Declaration (EPD).

2. Specific project goals that may impact this area of work include: use of recycled-content materials, and
use of locally-manufactured materials. The Contractor shall ensure that the requirements related to
these goals, as defined in the Articles below, are implemented to the fullest extent. Substitutions, or
other changes to the work proposed by the Contractor or their Subcontractors, shall not be allowed if
such changes compromise the aforementioned environmental and LEED goals.

3. i Design D fon: Provide ion per - i Design i to
demonstrate compliance with LEED requirements for this material.
a. Credit MRc3 - Building product disclosure and optimization - Sourcing of Raw Materials:
1)  Recycled Content.
2)  Regional Materials.

b. Credit MRc4 - Building product disclosure and optimization - Material Ingredients.

4. SITES Credits: Provide documentation per - Sustainable Design Requirements to demonstrate
compliance with SITES requirements for this material.
a. Credit5.4 - Reuse salvaged materials and plants
b. Credit5.5— Use Recycled Content Materials

Qualifications:

1. Analysis and Testing of Materials Qualifications: For each type of packaged material required for
the work of this Section, provide manufacturer’s certified analysis. For all other materials,
provide complete analysis by a recognized laboratory made in strict compliance with the
standards and procedures of the following:

American Society of Testing Materials (ASTM)
American Society of Agronomy
Soil Science Society of America (SSSA)
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Technical Plan

 How can glass-sand be integrated into the City’s existing soil procurement system?

Diverted

glass cullet |

Soill

Public
WOrks

blender procure-

ment
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lot Glass-Based Soil Blending
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Monitored Field Trial 77/
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Monitored Field Trial
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Monitored Field Trial

Comparative Analysis
Transpiration
Infiltration
Compaction

Soil Moisture

Performance Target
° pH

e Temperature

o Turbidity
 Flow Rate
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EPA SBIR Phase I
Monitored Field Trial
pH Rainfall events
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Monitored Field Trial

Soil Infiltration & Compaction Glass versus Standard Soil Infiltration

o (lass-based mix infiltration is more 8 g
than 2 times the infiltration rate of
standard soill

o Compaction comparable between
soils — Glass soils 8% less
compacted on average
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Monitored Field Trial

Soil Moisture
e (lass-based mix can hold on to soill
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Monitored Field Trial

Plant Transpiration

o Stomatal conductance used as
proxy for plant transpiration

 No localized trends observed
iIn each zone

* Average ratio of glass / standard
stomatal conductance = 104%

* Plant transpiration was comparable
for glass-based and standard soill
mix amongst all species

Iris Yersicolor

Carex Vulpinoidea
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Monitored Field Trial

Vegetative Cover

No statistical evidence that glass-
sand reduced vegetative cover
For the trial test plots, mean cover
began slightly lower and ended
slightly higher, suggesting that, if
glass-sand did influence plant
growth, it shifted the timing.

442023




EPA SBIR Phase li
Monitored Field Trial

Vegetative Cover

No statistical evidence that glass-
sand reduced vegetative cover
For the trial test plots, mean cover
began slightly lower and ended
slightly higher, suggesting that, if
glass-sand did influence plant
growth, it shifted the timing.
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Monitored Field Trial =

Vegetative Cover b T ,gr L A L A
 No statistical evidence that glass- 3 e 0tk RN B
sand reduced vegetative cover T IR
« For the trial test plots, mean cover & TR
began slightly lower and ended T ]
slightly higher, suggesting that, if
glass-sand did influence plant
growth, it shifted the timing.
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Plant height

The height difference of three taxa
were statistically in the standard
soil vs glass-based soill

Results may be due to several
factors including the presence of
glass-sand, site access, human
occupation, surface runoff from the
street and parking lot, and uneven
sun exposure.
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PennState

Monitored Field Trial
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EPA SBIR Phase li
Monitored Field Trial

Results

o Glass-based soil (GBS) outperforms standard sand-based GSI soil in several key hydrologic metrics.

« GBS has higher infiltration rates, lower compaction, and higher moisture retention than standard soils.

» (GBS has little to no effect on plant growth and soil health (microorganisms and fungal biomass).

» (lass-sand and GBS is safe to handle and can be blended using typical soil blending techniques and
equipment.

» Levels of exchangeable metals very low, per US Composting Council recommendations (EPA Method
3050B + 6010)



Market Research Findings

o Use the spec to drive the market

- Market to the companies already on contract with public agencies
« Match the price, consistency and quality of New Jersey sand

- But a premium would be paid for a higher quality product
e Focus on bulk deliveries rather than bagged product

- However bagged product could work for garden supply stores

« Marketing will be key with a focus on performance and safety



What’s Next?
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