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Introduction
As a Sustainability Intern and a UMACS Fellow, I conducted a recycling audit; the audit consisted of collecting recycling from bins around our campus, sorting and weighing the bags, then calculating the percentage of improperly recycled goods on campus. This data was valuable to us not just for the numbers, but also to help identify where confusion is occurring in the post-consumer recycling process. What we found allowed our office to make suggestions on improving our recycling system on campus and identifying areas to focus on with recycling education. These areas include combating wishful thinking, how to properly prepare materials for recycling, and what can be recycled on our campus. Our project was created to be easily replicable for other universities and organizations. 	Comment by Fraser-Milewsky, Izzy: "Very interested" isn't a great justification for a project. I would replace this with: This project will guide us in doing XYZ improvements, and our process is easily replicable for other universities and organizations."

Supplies and Budget
Waste Audit Supplies and Budget
	5-gallon White Bucket
	$7.00	Comment by Fraser-Milewsky, Izzy: Take out all the "Without Tax" stuff, and round to the nearest dollar. 	Comment by Fraser-Milewsky, Izzy: Also, add line for total
	Bucket
	Easy to buy in bulk with many options

	Nitrile Gloves
	$10.00
	Gloves
	100 count

	Safety Goggles
	$10.00
	Goggles
	2 count

	Grabber Tool
	$10.00
	Grabber Tool
	

	Disinfecting Wipes
	$15.00
	Disinfecting Wipes
	No scent, 3 pack

	Clear Trash Bag
	$12.00
	Clear Trash Bag
	60 count

	Black Trash Bag
	$16.00
	Black Trash Bag
	80 count

	Hanging Scale
	$20.00
	Scale
	

	Total
	$100
	
	



Project Design
First, we created guidelines for personal safety and identified which solid waste disposal stations on campus could be audited. Then, we planned the dates we would collect the data.	Comment by Fraser-Milewsky, Izzy: identified which solid waste disposal stations on campus could be audited.
The general steps used to conduct our research are as follows.
1. [bookmark: _Int_xylwCWfQ]At a designated recycling receptacle, we collected the recycling materials in the bin/dumpster. If there were no items to collect, then we made note of that and moved on, as that is still valuable information. Then we labeled the bags of recycled materials with sharpie and moved to the next location.
2. After collecting all the bags from the planned locations, we brought them to a classroom lab to weigh and sort. We first weighed the bag in its entirety, to get a baseline weight. We used a hanging scale to weigh the bags and highly recommend that method if you decide to adapt this project to your own campus.
3. After establishing a baseline weight, we then sorted through the bags, adhering to the safety guidelines, and removed any non-recycling items. The items removed will vary based on what is recyclable on your campus, so it is crucial to understand what is recyclable, and what is not.
4. After removing all non-recycling materials, we weighed the bags again, recording the overall weight of the bag, as well as the weight in improperly recycled materials only.

Results
[bookmark: _Int_Nwynt5aw][bookmark: _Int_hhtOQC3r] Our results show an average cross-contamination rate of 9.4% (trash into recycling) which is slightly more than the average reported by our recycling servicer at 9%. This rate was less than I was expecting, but in using this data, we found ways to improve our successful recycling rates even more. By focusing on wishful recycling and education, I believe that we could lower our rates of cross-contamination even more. I think this project is a worthwhile investment from campuses because it can teach students and staff where to focus time and energy on specific areas of recycling for improvement. I think that any data collected would be beneficial, even if your resulting rate is low. Below is a sample of how we set up our data table.	Comment by Fraser-Milewsky, Izzy: Our results show an average cross-contam. rate of 9.4% (trash into recycling), which is more/less than the avg reported by our recycling servicer. 	Comment by Fraser-Milewsky, Izzy: I wouldn't say what you were expecting unless you establish the background (avg) rates before hand.	Comment by Fraser-Milewsky, Izzy: I think this project is a worthwhile investment from campuses because....
	Location	Comment by Fraser-Milewsky, Izzy: Maybe label the locations as Building A Bag 1, Building A Bag 2, Building B Bag 2 etc.  I also wouldn't say "dumpster" at all, since that has a connotation of trash.
	Total Bag Weight (lbs)
	Weight of Improperly Disposed Trash (lbs)
	Percentage of Waste in Recycling Bags

	Building A Bag 1
	2.2
	0
	0%

	Building A Bag 2
	1.68
	0.01
	0.60%

	Building B Bag 1
	2.2
	0.71
	32.27%

	Building C Bag 1
	1.57
	0
	0%

	Building C Bag 2
	1.1
	0
	0%

	Building D Bag 1
	3.35
	0.64
	19.10%

	Building D Dag 2
	1.95
	0.11
	5.64%




The equation used to calculate cross-contamination rates is based on the weights collected during the project (above).	Comment by Fraser-Milewsky, Izzy: Instead of writing this out, enter it as an equation. Go to insert>equation. Then you can say, in a sentence under that, "The equation used to calculate cross-contamination rates is based on the weights collected during the project (above)."
[bookmark: _Int_zMhNtGkP]Though we did our best to eliminate error and increase reliability in our data through this project, there are limitations in what we could achieve. I would advise future researchers to avoid some mistakes that we made during our project. Due to severe winter and spring weather, we had to conduct the sorting portion of this project indoors. This caused some problems, including automatically locking doors, the mess sorting could cause, and the potential smell, so I would recommend doing this outside. I would also recommend having extra tools on-hand in case of failure; our grabber tool broke on our second day of data collection, which made for a more challenging procedure. Another limitation was that we only sorted trash out of recycling. A future researcher might have better and more accurate data if they sorted recycling out of trash waste, too.	Comment by Fraser-Milewsky, Izzy: Though we did our best to eliminate error and increase reliability in our data through this project, there are limitations in what we could achieve. I would advise future researchers to....	Comment by Fraser-Milewsky, Izzy: Maybe: I would also recommend having extra tools on-hand in case of failure; our grabber tool broke on our second day of data collection, which made for a more challenging procedure.	Comment by Fraser-Milewsky, Izzy: Another limitation would be that we only sorted trash out of recycling. Might find more/better data if sorted recycling out of trash, too. 
Attached below is our full procedure with details not included here. Though this is what worked for us, we understand that your recycling regulations and budget may be different, so feel welcome to make adjustments to our framework as needed.
	Comment by Fraser-Milewsky, Izzy: Move this whole table to the section created above called supplies and budget


















Waste Audit Procedure	Comment by Fraser-Milewsky, Izzy: Make sure your font and size is consistent throughout this doc.

Recyclables and Landfill Waste Categories
	Recyclable
	Landfill

	Plastic numbers 1, 2, and 5
Includes bottles, jugs, and tubs
Cardboard
Clear or brown glass
Aluminum cans
Paper
Steel and tin cans
	Plastic numbers 3, 4, 6, and 7
Colored glass
Plastic cups, trays and plastic film (plastic wrap)
Freezer cardboard boxes
Food wrappers/ bags
Anything else not listed in the recycling column



Safety
Everyone in the group is responsible for ensuring that the waste audit is conducted safely. The following rules need to be carefully followed and will be strictly enforced:
· You must wear gloves and goggles. Use grabber tool and heavy-duty gloves if needed
· Use grabber tool to take out recycling bags. Do not enter the dumpster.
· Move slowly and methodically. Always be aware of your surroundings. Once your gloves are contaminated do not touch people or personal items.
· If your nitrile gloves rip or tear, discard them and get a new pair.
· Scan for dangerous items like biohazard or sharp objects. If something looks unusual or you see anything that concerns you, stop immediately.
· Wash your hands after data collection as well as anytime you feel you need to.

Preparing the Audit Area and Gathering Bags to Sort
· Put on safety gear. All group members handling waste must wear nitrile gloves and safety glasses. Disinfect the safety glasses with a disinfectant wipe prior to use.
· Grab two trash bags from the recycling dumpster.
· If the bags are difficult to obtain from the dumpster, use a grabber tool. Do not enter the dumpster.
· If the dumpster is empty, make note of it and move to another dumpster.
Do not use trash or recyclable material that is not in a bag.
Sorting Recycling Bags
· As you proceed with the following steps, be sure to record all required information in the table below.
· Using the hanging scale, weigh the bag. Record in Total Weight of Bag
· Carefully untie the bag. If the knot does not untie, cut the bag open carefully.
· If a bag appears to be from a restroom or from lab activity do not sort it. Re-tie the bag or place the entire bag into a new one, weigh it, and record that bag as entirely improperly disposed landfill items. Wash your hands and obtain new gloves if needed.
· Begin sorting. Remove any true waste items and place them into a new, black trash bag.  You can use the grabber tool and heavy-duty gloves for added safety if needed. Any remaining recyclables should be left in the recyclables bag. Refer to the table above for help with sorting. 
· Once everything is sorted, gather up the clear recyclables bag and use the hanging scale to weigh the recyclable items. Record this in Total Weight of Properly Recycled Items
· Similarly, carefully gather up the black trash bag and use the hanging scale to weigh the improperly placed landfill items. Record this in Total Weight of Improperly Disposed Landfill Items
· Clean any equipment that was used during sorting as needed using disposable disinfectant wipes.
· Place the used nitrile gloves and disinfectant wipes into the trash bag and place the newly tied bags into the appropriate dumpsters. 
· Make sure to clean up. There should be no leftover trash/recyclables on the tarp. 
· When you are done sorting, you should wash your hands at a nearby restroom.
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