
Shifting Sands: a collaboration with Student Eco-Reps, OLIN labs, and Penn Design 

Eco-Reps 2018-2019 

Karen Chi, Sam Friskey, and Richard Ling  

In partnership with Rebecca Popowsky and Kate Trosman 

With Mentorship from Julian Goresko (Sustainability Manager),  

and Brigitte Baella and Hannah Sanders (Eco-Reps Coordinators) 

 

Abstract 

In this project, three of Penn’s Eco-Reps (Karen Chi, Sam Friskey, and Richard Ling) analyzed the 

feasibility of a glass-based planting soil to replace conventional sand soil in landscaping and 

horticultural projects. Typical soils used in large-scale landscaping projects are a mixture of sand 

and loam, loam itself being made of sand, silt, and clay.  A good topsoil for use in landscape projects 

needs a high percentage of sand to permit drainage and proper root action by plants. Sand is 

usually obtained by large, open-pit mines that scar the landscape and require a large, energy-

intensive industrial operation, as well as long-distance trucking to bring sands where they are 

needed.  The extraction of sand is the world’s largest mining endeavor, accounting for 85% of all 

mineral extraction. 

Sand mining for the production of landscape planting materials is an unsustainable practice that 

degrades natural ecosystems.  Multiple demonstrations have identified recycled glass, ground into 

“cullet” at conventional recycling centers, as a viable substitute within landscape soils. If locally 

recycled glass cullet can be used at scale to replace conventional landscape soils, it will both reduce 

the need for sand mining, reduce the negative ecological impacts transport for sands, and create a 

high-value use for glass cullet, supporting the local recycling market. 

With the guidance of Rebecca Popowsky and Kate Trosman of Penn Design, Karen, Sam, and 

Richard formulated the project’s problem statement in the context of Philadelphia’s Green 

Stormwater Infrastructure (GSI) goals, weighed potential options for glass cullet sourcing, 

researched the viability of glass as a sand substitute in soils, outlined the project’s execution 

territory, and reported associated costs for the project.  

Project Overview 

This Eco-Reps project is part of a larger effort by the OLIN labs and the Ian McHarg Center. Olin labs 

is an independent research-driven landscape architecture and urban design practice with a 

dedicated R&D department, and the Ian McHarg Center is urban ecological design locus within Penn 

Design that strives to unite environmental and social scientists with planners, designers, and 

policy-makers to advance sustainable practices. Key partners for this project include Richard Roark, 

practicing partner overseeing OLIN labs, Sasha Eisenman, associate professor of landscape 

architecture at Temple University, and Tim Craul, President of Craul Land Scientists, Inc. This 

project is further advised by several organizations, including the Morris Arboretum, the Water 

Center at Penn, and the Zero Waste and Litter Cabinet of the City of Philadelphia. The primary goal 

of this project is to create healthy green infrastructure soils for the urban forest and parks of 

Philadelphia and the Delaware Valley that are 100% renewable sourced. The green infrastructure 



materials include a combination of recycled glass fines (from cullet), Class A Biosolids, on-site 

mineral soils, and other rapidly renewable materials that achieve consistent results and preserve 

the region’s topsoil for farmland and natural preservation.  

Methodology 

To achieve this mission, Karen, Sam, and Richard outlined a feasibility report for a glass-based 

aggregate. First, the team identified three possible sources of glass:  

1. Penn campus dorms and/or restaurants along the 3400 block of Sansom St., adjacent to 

Penn’s campus .  

2. Obtaining glass from JP Mascaro (JP is Penn’s current waste hauler and recycling vendor). 

3. Obtaining crushed glass from regional material recovery facilities (MRFs). 

The first option would require a glass collection system for Penn’s dorms and an on-campus glass 

crusher to break down the glass into cullet around two thirds or 0.67 inches (standard size of cullet 

for base layer aggregate).  

The second option would not require an on-campus glass crusher because JP Mascaro already has 

cullet-sized glass in their facilities. Penn’s waste hauler trucks pick up trash and co-mingled 

recycling (a combination of glass bottles, aluminum and other metal cans, paper, cardboard, and 

plastic containers) on a daily basis and deliver the itto JP Mascaro’s facilities in King of Prussia, PA 

or Bridgeport, PA. When Penn’s waste hauler trucks return to Penn, they are empty, so this plan 

would involve filling those empty trucks with glass cullet from JP’s existing landfills. The only 

expected cost of this of approach is that the loaded trucks will be heavier and may cause a marginal 

increase in fuel costs.  

The third option involves purchasing glass from the lowest bidding MRF near Penn’s campus. MRFs 

do not have trucks that visit Penn, so under this option, Penn would supply the transportation to 

those sources and back to Penn.  

Research Findings 

The overarching findings of this project is that glass holds negative value to most, if not all, landfills 

and that repurposing glass shards for landscaping and horticultural projects could be a significant 

value model for universities and Philadelphia at large. The goal of this project was to replace sand 

aggregate in planting and landscaping with glass cullet, which is primarily feasible because sand is 

primarily a grain size class and not a material property. Thus, processing glass into sand is merely a 

challenge of breaking down the glass to sizes of ⅔’’ or less.  

Our team also learned that, when conducting a large-scale feasibility analysis, we must leverage 

existing partnerships. For example, Penn has an existing waste hauler agreement with JP Mascaro, 

and JP has landfills with an excess of recycled glass shards. Due to this existing relationship, JP 

Mascaro is a better source for glass shards than a MRF that is unrelated to Penn. Overall, the choice 

of our two optimal glass sources —Penn’s campus and JP Mascaro— was a result of several key 



considerations: (1) volume of available glass, (2) cost and manpower needed to collect and use 

glass, and (3) proximity of each glass source.  

MRFs were not considered in our final breakdown of source options because Penn does not have 

established relations with MRFs, and there is a large likelihood that Penn would have to pay for the 

glass. That said, collecting glass from Penn’s campus is also a very costly and manpower-heavy 

operation. For example, separate glass collection bins would have to be set up in either Penn’s 

dorms and/or the restaurants along Sansom St., and a glass crusher would be needed to break 

down collected glass into cullet size. This would require monitoring the bins, transporting collected 

glass into the glass crusher, operating the glass crushing machine, and storing the glass in a viable 

location for future use (or transporting it directly to landscaping or horticultural projects). The 

upside of this option, though, is that Penn would create an in-house model for other universities or 

Philadelphia to adopt, which could greatly benefit circular economy practices.  

In the final analysis, obtaining glass from JP Mascaro is probably the most viable in an immediate 

timeframe because the only hurdle is collecting and transporting glass from JP’s landfills to Penn’s 

campus. Additionally, we expect this option to be the most economical due to JP’s excess of glass 

that does not hold value to its general operations. As such, we could likely obtain glass without cost, 

making this option most attractive.  

Results Evaluation 

As with any project, we saw mixed success in the face of challenges. The challenges primarily 

revolved around group coordination, as there are many different project partners and stakeholders, 

all of whom have a different perspective an interest in this topic.Throughout the course of the 

project, our team met with representatives in Penn’s Facilities and Real Estate Services (FRES) 

department, JP Mascaro, Aero Aggregates (an independent aggregate producer), Brightview 

Landscapes, and, of course, our supervisors (Rebecca and Kate from Penn Design). 

Weighing multiple stakeholder priorities and maintaining communication was a challenge, but we 

were able to develop a clear roadmap to lay out the specific sections of our feasibility report  

Conclusion  

Moving forward, our team is hoping to expand upon this semester’s work during the summer of 

2019. OLIN will take our findings in the feasibility report and apply them to decide on a course of 

action which they will  pilot over the summer. For example, if we decide to source glass from JP 

Mascaro, Penn can begin collecting glass over the summer to see how the process works logistically. 

If all goes well, this work will continue for the 2019-2020 school year, and, ultimately, serve as a 

model for other universities and Philadelphia at large. 

If our project is successful, Philadelphia could potentially use glass cullet from MRFs to fill the soil 

base-layer of many local projects, including large scale city-and-state-funded construction projects, 

landscape projects by private large landowners like Penn. 



If adopted on a large scale, glass-based aggregates could greatly decrease the demand for 

conventional silica-based sand, which is being overexploited at egregious rates. By repurposing 

disposed glass shards in lieu of sand purchasing, Penn can serve as a model for circular economy to 

all universities.  

In summary, this project analyzed the feasibility of a glass-based aggregate to replace sand base-

layers in landscaping and horticultural projects. The following three sources of glass were 

compared: 

1) Penn’s campus dorms and/or restaurants along Sansom St.; 

2) JP Mascaro, and 

3) Local and regional material recovery facilities, or MRFs.  

Ultimately, all but the third option were evaluated because MRFs, while a major source of glass 

shards, do not have existing relationships with Penn and will likely charge for their glass on a 

tonnage basis. Penn’s campus as a source of glass is, on paper, a very attractive option because it 

demonstrates Penn’s commitment to sustainability and repurposing valuable materials. In practice, 

this option will require plenty of manpower and machinery, including glass collection bins and a 

glass crusher. JP Mascaro, on the other hand, has existing relationships with Penn and would 

potentially be a very economical option, given that JP currently has an excess of glass that holds no 

value to their core operations.  
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