
Abstract
Many commercial cleaning products contain chemicals that are hazardous for human health if people are 

frequently exposed without protection. The University of Kansas presently uses an array of traditional cleaning 

chemicals, mostly supplied by Grainger Industrial Supply. The good, bad, and unknown chemicals are used by 

scholarship hall students who are responsible for cleaning their spaces in university sponsored housing. Many of 

these students are not properly trained on using dangerous chemical cleaners or are unaware of the possible 

impacts to their health from using such products. The Occupational Safety and Health Administration states that 

cleaning chemical products can lead to several health concerns, including headaches, dizziness, wheezing, and 

other respiratory problems. With the rise of the green cleaning movement which promotes the use of cleaners 

that are non-toxic, biodegradable, or water based, we saw a problem. For the health and safety of students who 

are exposed to these cleaners in the scholarship halls we aim to provide an assessment of the cleaning products 

provided by the University of Kansas for use when performing their cleaning duties. We will do this by 

analyzing the chemicals found in cleaning products purchased by university housing. A survey will also assess 

the students preparedness when using these potentially harmful cleaners and their health issues that may be 

related. This assessment will provide information to decision makers and a suggested alternative that encourages 

the use of Tersano’s Lotus PRO which uses tap water and turns it into an aqueous ozone for cleaning purposes. 

Tersano’s Lotus PRO has helped other institutions such as the University of California Riverside by reducing 

toxic fumes and residues and significantly lowering the cost of cleaning supplies.

Methods

A ranking of the chemicals that are used at KU was developed for four of the most used cleaning products. The 

ranking system was based upon the process used by the Environmental Working Group for their cleaning product 

safety ratings in their Guide to Healthy Cleaning. For this project the cleaning products ranking was based off of the 

cleaner’s safety for anyone exposed (chemical hazards), the availability for information about the product, and it’s 

potential impact on the environment.

The rating for the following products are:

Grainger Tough Guy Toilet Bowl Cleaner: Rating F

3M Heavy Duty Multi-Surface Cleaner: Rating B

Diversey Morning Mist Neutral Disinfectant Cleaner: Rating C

Diversey Alpha-HP Multi-Surface Cleaner: Rating A

Generally, cleaners given ratings below a B should be replaced so two of four at examined cleaners used at KU.

Alternatives

Background Research Alternative Choice

The Lotus Pro is our choice for implementation at the University of Kansas. This system provides a minimal 

environmental impact and presents notable financial savings. The Lotus Pro uses only water, oxygen, and electricity 

to clean, which eliminates concerns of pollution and health impacts. Because the Lotus Pro uses refillable containers, 

the negative impact of transporting and packaging the cleaner is also avoided. This choice also results in a 

considerable monetary savings to the University, as cost per gallon of cleaning product will be reduced five to 

sevenfold. The shear amount of products purchased will be reduced significantly, the cost is dramatically lower, and 

the environmental impacts are greatest if the University switches to the Lotus Pro. 
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Survey Results
This survey was administered as a Google form online to the students living in the scholarship 
hall Douthart and was available for them to complete at their leisure from March 4th through 
April 7th. These are the results of the seven total responses. All identities will remain 
anonymous for the safety of the participants.

What areas do you typically 
clean in your scholarship hall?

1. Last year it was the kitchen and 
the bathroom

2. Kitchen and bathrooms
3. Bathrooms
4. Kitchen countertops and dining 

countertops, mostly within the 
kitchen area

5. Kitchen
6. Closets and laundry room
7. Kitchen

What are the main cleaning products you use 
and what are they used for?

1. Morning mist, all-in-one, burst pot and pan, 
handsoap, and bathroom cleaner

2. All in one- counters, stove top, tables, sink, toilet 
seats, shelving. 

3. Disinfectant, all-in-one "bathroom cleaner," glass 
cleaner, swiffer cleaner, comet, simple green. These 
are used to clean the toilets, countertops, shelves, 
showers, and floor

4. All-in-one, morning mist, dish detergent
5. All-in-one/ morning mist 
6. Disinfectant, glass cleaner, lime away, all-in-one
7. Grill cleaner, surface cleaner, degreaser, sanitizer

If you've had any negative experiences with the cleaning products you use or have 
had any health problems that have gotten worse from using any of the cleaning 
products, please write your experience(s) here in as much detail as you're 
comfortable sharing. If you have not had any negative experiences, just write NA

1. I got a skin condition on my hands last year that has gone away now that I don't use the 
chemicals

2. NA
3. NA
4. NA
5. NA
6. Hormone problems--chemicals known as endocrine disruptors
7. The surface cleaner (aka all-in-one) burned my hands slightly and the horrible scent would give 

me a massive headache

KU’s Current Cleaning Supplies
KU currently buys products from a company called Grainger 
which supplies a brand called Diversey which is a Green Seal 
Certified company which makes many Green Seal Certified 
products. The two most commonly used cleaning supplies in 
scholarship halls (according to the survey) are “Morning Mist” 
and an all-purpose-cleaner. The all-purpose-cleaner is certified 
but Morning Mist is not.

KU’s 2015 Lotus Pro Testing

In Spring of 2015, KU tested the Lotus Pro on our Lawrence 
Campus. The categories they tested the Lotus on were Basic 
Cleaning (sinks, urinals, toilets, fixtures, floors, and paper 
dispensers, and whiteboards), Carpet Cleaning, and Oil Cleaning 
(elevators, window glass, and desks). 

After first test was done on just basic cleaning and carpet cleaning 
and it was determined that the lotus worked on everything but oils.

“We scrubbed the bathroom floors using the floor maintainer and 
water from the system and got it just as clean as it did using 
chemicals.”

“It's also worth noting that it fills up containers as fast or faster 
than the 3M system, which is helpful when filling up mop buckets, 
machines, or any large containers.”

“We used it in the carpet machine with nothing else added and it 
was successful in removing fresh stains it did not work well on old 
already set in stains, but neither does any product we use on 
them.”

“The chemical free cleaning system did have some trouble 
cleaning surfaces that were oily from people's hands... It had 
trouble removing soap build up and calcium on sinks and water 
fountains in the amount of time we've had it. Although, that may 
just take more time and repetition on these surfaces with the 
system.“

Grades for Current Chemical Cleaners Used at KU

1. Use a google poll survey, which was sent to scholarship hall residents at KU, to understand their exposure to 

chemical cleaning products, health issues that may be related to the chemicals in the cleaning products, and 

their preparedness for using potentially harmful chemicals in the cleaning products

2. Investigate which chemicals are commonly used by janitors on campus and figure out what chemicals those 

cleaners contain. Then rank the common cleaners risk to the user.

3. Research a viable green cleaning alternative to the potentially hazardous chemical cleaners that are currently 

being used. We suggest the Lotus Pro as the best option

4. Finally, we created a plan of action for decision maker at KU to be able to review and understand the problem, 

solution, and views of people on campus

Photos of email exchange between 
Cameron Lauer (Zone 3 Custodian 
Supervisor) and Dale Smith (Zone 3 
Manager) regarding effectiveness of Lotus 
Pro test in 2015.

“The custodian liked using the system, and considered it an 
asset in the bathrooms especially. It is our general consensus 
that using the system for all uses but the ones we had issues 
with would be a very helpful addition to our process.”

The second test was for oil surfaces specifically and was 
determined that the Lotus worked really well on oils when 
tested again.

“It worked really well on the elevators, window glass (even 
fingerprints), cleaned desks well removing the fingerprints, but 
it did not remove pencil marks on the desks. Faucets and 
porcelain looked really well leaving no residue behind.”

Costs of Alternative Options

Conclusion

Green cleaning techniques need to be implemented at the University of Kansas. Our research into the cleaning 

supplies used on campus revealed toxic and fragranced chemicals, which are known to be harmful to both human and 

environmental health. Most of these chemicals received poor ratings on a scale based on the EWG’s Guide to 

Healthy Cleaning. Although our survey response was small, they gave key insight into the impact of the current 

cleaning supplies and experiences in the scholarship halls. They also revealed the health concerns had by students 

using the products. We have found that many other universities with similar student populations and locations (such 

as University of Michigan) have already switched to some form of green cleaning, which allowed us to develop our 

list of alternatives. Our suggested alternative is the Lotus Pro because it is the best fit for the university. It mitigates 

at least half of the health concerns we had for students including respiratory problems and skin conditions, and is 

much less harsh on the environment. There is a notable difference in price per gallon that would make this a much 

more cost effective option as well. However, if the university chooses to implement any of the alternatives provided 

in this report, a substantial amount of the negative impacts associated with our current cleaners will be reduced.

Diversey Lotus Pro EnvirOX

All-in-one $5.38 / per gallon $0.76 / per gallon $0.23 / per gallon

Mirror/Glass $3.79 / per gallon $0.76 / per gallon $0.36 / per gallon

Bathroom 
cleaner

$5.38 / per gallon $0.76 / per gallon $2.34 / per gallon

All-in-one:
$107.24 per gallon

1.69oz/gallon of water

Mirror/Glass: 
$75.71 per gallon

1.69oz/gallon of water

Bathroom:
$107.24 per gallon

1.69oz/gallon of water

$600 / each unit (3000 
gallons per unit)

No dilution ratio

All-in-one: 
$36.79 per gallon .8oz/gallon 

of water

Mirror/Glass:
$49.49 per gallon

1oz/gallon of water

Bathroom:
$60.07 per gallon

5oz/gallon of water

Grainger Products Lotus PRO EnvirOx

 

 The University of Kansas (KU) currently uses Diversey cleaning supplies from Grainger, 

a chemical supply company. Diversey is Green Sealed certified and some of the Diversey 

cleaning solutions that KU uses are green seal certified. However, Grainger offers a 

variety of different green cleaners, which score a better grades on environmental impact 

than Diversey products. Given that KU already has a contract with Grainger, choosing 

greener cleaners for the products graded C-F from Grainger’s catalog would be an easier 

transition for the University.

This option would likely be the most expensive, as the other two alternatives provide a 

dramatically lower cost per gallon than Diversey does. Because Grainger would still be 

the same supplier, the cost would likely remain similar.

The Lotus Pro by Tersano is a machine that converts tap water into stabilized  liquid 

ozone (SAO), an effective cleaning solution. The Lotus Pro is also more sustainable than 

conventional cleaning agents, because the by-product of SAO is dirty water that can be 

poured down the drain, instead of harmful toxins. Since no chemical residues are left 

behind, the Lotus Pro is also a safer alternative for custodians or users with skin 

conditions.

The University of Michigan (U-M) piloted the Lotus Pro in the South squad resident halls 

in 2010 and fully transitioned into green cleaning in 2013. Prior to the implementation of 

the Lotus Pro, tests were conducted to determine the effectiveness of the Lotus Pro 

cleaner. Swab samples were taken from surfaces cleaned using the Lotus Pro cleaning 

solution and traditional chemical cleaning supplies. The Lotus Pro cleaning solution is 

proven to be as effective or even more effective compared to traditional chemical 

cleaners.

EnvriOx is a green cleaning brand that supplies large buyers, such as universities. Illinois 

State University (ISU) transitioned to EnvirOx cleaning solution. Their previous cleaning 

products left sticky residue behind after cleaning, attracting dirt and layers of build up. 

Floors and surfaces looked dirty even after cleaning, so they decided to transition to 

EnvirOx. EnvirOx resulted in cleaner surfaces without residue left behind. 

EnvirOx is a multipurpose cleaning solution that can be used to clean many different 

areas, ranging from the windows to the carpet and many more. ISU custodians find it very 

convenient since one cleaning solution had multiple uses. Comparing the cost of EnvirOx 

to the estimated cost of Diversey, EnvirOx is notably cheaper. EnvirOx is versatile, cheap, 

and effective, making it a viable option for KU.

Other Green Cleaning Options

We looked at other systems that would create cleaning solutions in-house, such as an electrolyzed salt water cleaning system or citric-acid based systems. The biggest reason we chose to go with the Lotus Pro is because KU Facilities has 

already tested it and it is much less expensive to install than other cleaning systems. Below is a table that compares other colleges that uses green cleaning supplies:

Impact on Our Field
Chemicals in common cleaners are known to be toxic and 
harmful to cleaning staff and anyone else coming into 
contact--directly or indirectly--with the cleaners. These 
chemicals have the most impact on the persons using them, but 
the effects of toxins in cleaners are still found long after they 
are applied, meaning anyone is at-risk when near surfaces on 
which they were used (Nazaroff & Weschler, 2004). When the 
chemicals are washed down the drain, the toxins in them have 
adverse effects on the environment too. Implementing green 
cleaning techniques is a critical step in protecting the student 
body, staff and faculty, as well as the environment,at 
large-scale institutions such as the University of Kansas, and 
we hope other institutions will transition to greener methods as 
well. This project will contribute to green cleaning field as a 
university making the switch to green cleaning products and 
will encourage other universities to do the same.

Sometimes response explained - “Know should wipe 
down all in one with water paper towel afterwards”


