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Recommendations	
 Medium	Priority	for	Transition	products	and	non‐disinfectant	High	Priority	for	Tran‐
sition	products	should	be	replaced	with	Green	Seal	or	UL	certified	alternatives	as	a	
matter	of	priority.			

 Green	Seal	or	UL	alternatives	to	Low	Priority	for	Transition	products	should	be	eval‐
uated	since,	regardless	of	the	expected	risk	levels,	“reducing	the	intrinsic	hazard	of	a	
product	is	a	desirable	pollution	prevention	objective”.		

 Priority	for	Transition	Ranking	should	not	be	the	only	criterion.	Purchasing	histories	
should	 be	 reviewed	 to	 identify	 high	 volume	 products	 –	 and	 priority	 given	 to	 re‐
placing	 high	 volume,	 high/medium	 hazard	 products	 with	 safer	 alternatives.	 Using	
these	 criteria,	 first	 priority	 should	 be	 given	 to	 replacing	 Suprox‐D,	 HP	 Lime	 Off	
Cleaner,	Citrus‐Scrub,	and	Household	Bleach	Disinfectant.2	

 In	 the	 absence	 of	 Green	 Seal	 or	UL	 certified	 alternatives	 to	 disinfectants,	 Principia	
should	look	for	products	using	hydrogen	peroxide	as	the	active	ingredient,	avoid	pro‐
ducts	 using	 asthmagens	 and	 corrosive	 properties	 (e.g.,	 bleach,	 quaternary	 ammon‐
ium	compounds,	pine	oil,	ortho‐phenylphenol)	as	 the	active	 ingredient,	discontinue	
use	 of	 antibacterial	 soaps,	 distribute	 disinfectants	 in	 closed‐loop	 systems	 (to	mini‐
mize	spills	of	concentrated	product),	and	use	EPA	ratings	as	a	guide	(Appendix	H).			

 An	audit	should	be	conducted	with	an	aim	to	reduce	the	number	of	products	in	use.	
	
Next	Steps	

 Inform	gateway	suppliers	of	the	new	Purchasing	Standard	
 Identify	and	adopt	lower	risk	alternatives	for	highly	consumed	products		
 Streamline	and	standardize	product	inventories	between	the	College	and	School3	
 Track	and	quantify	the	impact(s)	of	the	new	Purchasing	Standard	

	
Expectations	Going	Forward	

 Monetary	Savings.	Colorado	State	University,	after	implementing	a	green	purchasing	
policy,	 realized	a	23%	decrease	 in	cleaning	costs	–	 in	part	because	of	 increasingly	
competitive	“green”	products,	and	in	part	because	such	products	are	often	bundled	
into	shared	dispensers	with	multiple	use	determined	by	concentration	rather	than	
by	the	purchase	of	multiple	products.	The	University	of	Georgia	replaced	350	clean‐
ing	products	with	just	three	products	(a	disinfectant,	an	all‐purpose	cleaner,	and	a	
window	 cleaner),	 installed	 dilution	 control	 systems,	 and	 purchased	 bulk	 concen‐
trates	instead	of	ready‐to‐use	products	–	and	cut	purchasing	cost	by	96%.	

 Improvements	 to	Worker	 Safety.	 Implementation	 of	 safer	 cleaning	 chemicals	 has	
been	shown	to	reduce	sick	leave	and	to	increase	(by	0.5‐5.0%)	worker	productivity.	

 Reduced	Environmental	Threat.	Using	products	with	Green	Seal	or	UL	certifications	
helps	to	reduce	chemical	threats	to	our	environment.	

																																																								
2 Suprox-D carries a “high” priority for transition ranking despite its benign hydrogen peroxide base because the active ingredients are highly 
toxic quaternary ammonium compounds known to be asthmagens	and respiratory sensitizers. Household Bleach Disinfectant (5.25%) carries a 
“low” priority for transition based on HMIS rankings alone (Appendix F) – but disadvantages include relatively long dwell times, corrosive prop-
erties, respiratory irritation, toxicity to aquatic ecosystems, and EPA’s highest poison rating (Category I). See also page 19 of this report.  
3 No single product is used institution-wide (i.e., all College departments and School Housekeeping). Recognizing the practical constraints in 
harmonizing the purchasing landscape between the two campuses, it’s worth noting that efforts to standardize the purchasing profile will better 
reflect The Principia as operating as one institution and will also encourage bulk purchasing, which generally results in more efficient transport 
of materials (lowering the embodied carbon footprint) and saves money. When the University of Georgia replaced 350 cleaning products with 
just three (a disinfectant, an all-purpose cleaner, and a window cleaner), purchasing cost declined 96% ($1,509,281 to $60,602) in four years. 	
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course	in	sustainability	that	encourages	students	to	take	a	leadership	role	in	sustainability	
initiatives	on	the	St.	Louis	K‐12	campus	(PrincipiaWire	2014).		
	
This	report	will	offer	recommendations	for	continued	progress	at	Principia,	an	institution	
that	has	long	been	cognizant	of	the	triple	bottom	line	that	characterizes	sustainable	man‐
agement.	Most	 importantly,	 this	 report	aims	 to	uphold	 the	 foundational	writings	of	Mary	
Kimball	Morgan	as	outlined	in	Policy	11	of	Education	at	the	Principia:		
	

“The	Principia	shall	seek	continuously	to	improve	its	educational	facilities	
and	business	practices	in	order	to	keep	abreast	of	educational	progress	

and	in	key	with	changing	world	conditions”	(Morgan	1965).	
		
	
Methodology	
	
In	 early	 2104,	 an	 interdepartmental	 planning	 meeting	 defined	 project	 goals,	 discussed	
current	product	choices,	aired	concerns	about	the	Standard’s	development	and	application,	
shared	 ideas	 about	 the	 structure	 and	 criteria	 for	 a	 Green	 Cleaning	 Purchasing	 Standard,	
and	defined	next	steps.	
	
Taking	 the	 results	 of	 the	 planning	meeting	 into	 account,	 the	 Green	 Cleaning	 Purchasing	
Standard	 (see	 Section	 IV)	 was	 written	 to	 reflect	 peer	 institution’s	 standards,	 as	 well	 as	
industry	best	practices.	After	comparing	and	contrasting	approaches	taken	by	several	insti‐
tutions,	 the	purchasing	policies	 of	 Colorado	State	University,	 Pomona	College,	 and	Green	
Mountain	College	were	studied	in	detail.	The	purchasing	policy	outlined	by	Green	Mountain	
College	was	deemed	most	relevant	to	the	goals	and	purchasing	history	of	Principia.	Green	
Mountain	College’s	policy	is	based	on	the	commitment	to	specific	leading	“green”	certifica‐
tions	intended	to	minimize	adverse	effects	to	environmental	and	human	safety	while	main‐
taining	product	performance	and	budget	realities,	rather	than	a	commitment	to	a	collection	
of	individual	environmental	goals	or	specific	brands.	This	approach	facilitates	the	purchas‐
ing	process	by	providing	clear	guidelines,	 rather	than	limiting	the	process	by	maintaining	
lists	of	acceptable	products.		
	
Our	research	has	also	led	us	to	incorporate	Green	Seal	and	Underwriters	Laboratory	(UL)	
certifications	 into	our	purchasing	guidelines.	This	decision	 is	based	on	 the	product	avail‐
ability	and	reputability	that	these	standards	offer.	Green	Seal	and	UL	certifications	are	the	
only	programs	that	follow	ISO	14024,	a	best	practice	policy	for	eco‐labeling	established	by	
the	International	Organization	of	Standards	(UL	2010).	Both	Green	Seal	and	UL	standards	
rely	on	life‐cycle	based	analysis	of	products	and	they	establish	criteria	for	chemical	content,	
packaging	methods,	and	worker	training	(UL	2010).		
	
Our	 current	purchasing	profile	 is	described	 in	Section	V,	 following	 individual	analyses	of	
each	product	used	by	the	College’s	Facilities	Department’s	Housekeeping	and	Flex	Crews.	
During	this	analysis,	the	Material	Safety	Data	Sheet	(MSDS)	(or	Safety	Data	Sheet,	SDS)	for	
each	 product	 was	 used	 to	 summarize	 the	 Chemical	 Composition,	 Hazardous	 Materials	
Identification	System	(HMIS)	rating,	and	Safety	Hazards	associated	with	that	product.	After	
doing	so,	each	product	was	ranked	for	its	Priority	for	Transition,	as	indicated	in	Table	1.		



Page	7																																																																																											Approved	and	Adopted	April	2014,	Updated	May	2015	

After	presenting	the	purchasing	profile	and	recommendations	to	the	College	Facilities	De‐
partment,	Workplace	Safety,	Contracting/Purchasing,	and	Center	for	Sustainability	in	April	
2014,	a	request	was	made	to	expand	the	analysis	to	include	the	College	Dining	Services,	as	
well	 as	 cleaning	products	 in	use	 at	 the	 School	 in	 an	 effort	 to	 uphold	Policy	15	 that	 “The	
Principia	shall	always	be	conducted	as	one	institution”	(Morgan	1965).	This	final	analysis	
thus	includes	all	136	cleaning	products	in	use	on	both	campuses	and	our	recommendations	
are	holistic,	meaning	that	they	apply	equally	to	the	College	and	to	the	School.	
	
	
Table	1:	 Four	 “Priority	 for	 Transition”	 product	 rankings	 (with	 specifications)	 designed	 to	 help	 guide	 pur‐
chasing	decisions	at	The	Principia.	
	

	
Priority	for	Transition	

Ranking	
	
	

	
Specifications	

	
Meets	Certification	Required

	
Already	meets	certification	specified	in	
the	Green	Cleaning	Purchasing	
Standard	
	

	
Low	Priority	for	Transition	

	
All	HMIS	ratings	must	be	‘0’	or	‘1’.	All	
ingredients	are	specified;	however,	as	
the	product	does	not	meet	certification	
requirements,	details	such	as	aquatic	
toxicity,	packaging	standards,	and	
biodegradability	may	not	be	specified.	
		

	
Medium	Priority	for	
Transition	

	
At	least	one	of	the	HMIS	ratings	is	a	‘2’.	
All	ingredients	are	specified;	however,	
as	the	product	does	not	meet	certifica‐
tion	requirements,	details	such	as	
aquatic	toxicity,	packaging	standards,	
and	biodegradability	may	not	be	
specified.	
	

	
High	Priority	for	Transition	

	
At	least	one	of	the	HMIS	ratings	is	a	‘3’		
or	‘4’,	or	no	rating.	As	it	does	not	meet	
certification	requirements,	details	such	
as	aquatic	toxicity,	packaging	
standards,	and	biodegradability	may	
not	be	specified.	
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Green	Cleaning	Purchasing	Standard	
	
The	Principia	shall	prioritize	 the	purchase	of	cleaning	products	 that	meet	 industry	
certifications	 intended	 to	 minimize	 negative	 impacts	 on	 ecological	 systems	 and	
human	 health	 and	 safety,	while	 at	 the	 same	 time	 upholding	 financial	 and	 perfor‐
mance	criteria.	
	
Scope	

Principia’s	Green	Cleaning	Purchasing	Standard	will	be	applied	to	all	cleaning	products	
purchased	 by	 the	 Facilities	 Department	 (including	 Housekeeping	 and	 Flex	 Crew)	 on	
both	campuses,	as	well	as	Principia	College’s	Dining	Services.	

	
Objectives	

 The	Green	Cleaning	Purchasing	Standard	aims	to	uphold	product	performance	while	
minimizing	environmental	and	human	safety	concerns.		

	
 The	Green	Cleaning	Purchasing	Standard	strives	to	minimize	use	of	products	contain‐
ing	components	that	fall	into	the	following	descriptions,	which	are	based	on	the	U.S.	
Environmental	Protection	Agency’s	(EPA)	recommendations	outlining	Product	Con‐
tent	and	Use:	

	

o Corrosive	or	highly	irritating	
o VOCs5	
o Non‐biodegradable6	
o Bio‐accumulating7	
o Highly	flammable	
o Toxic	to	aquatic	species	
o Known	carcinogens	
o Plant	nutrients	
o Skin	Sensitizers	
o Acutely	toxic			

	
 The	 Green	 Cleaning	 Purchasing	 Standard	 strives	 to	 maximize	 the	 sustainability	 of	
product	packaging	and	minimize	carbon	emissions	by	setting	standards	for:		

	

o Post‐consumer	packaging	content	
o Recyclability	of	packaging	content	
o Purchasing	of	concentrated	product	
o Streamlining	purchasing	to	reduce	transportation	requirements	(i.e.,	carbon	
emissions)	

	

																																																								
5	VOCs: Volatile organic compounds or, “any compound of carbon, excluding carbon monoxide, carbon dioxide, carbonic acid, metallic 
carbides or carbonates, and ammonium carbonate, which participates in atmospheric photochemical reactions.” (EPA, Technology Transfer 
Network Ozone Depletion http://www.epa.gov/ttn/naaqs/ozone/ozonetech/def_voc.htm)	
6	BIODEGRADABLE: The “ability to break down, safely and relatively quickly, by biological means, into the raw materials of nature and 
disappear into the environment.” (Greengood, Biodegradable Definition, 
http://www.greengood.com/terms_to_know/biodegradable_definitions.htm)	
7	BIOACCUMULATION: “General term describing a process by which chemicals are taken up by an organism either directly from exposure to a 
contaminated medium or by consumption of food containing the chemical.” (EPA, Waste and Cleanup Risk Assessment Glossary)	
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Best	Practices	
	
The	 following	 best	 practices	 regarding	 product	 certification	 requirements	 are	 adapted	
from	Green	Mountain	College’s	Green	Purchasing	Policy	led	by	DTZ	Global	Corporate	Real	
Estate	Services	&	Facilities	Management.	As	Green	Mountain	College	was	one	of	22	colleges	
and	universities	that	qualified	for	Princeton	Review’s	Green	Honor	Role,	and	is	of	compar‐
able	size	to	Principia	College,	it	was	chosen	as	an	appropriate	institution	to	use	as	a	model	
for	our	Green	Cleaning	Purchasing	Standard.		
	
Choosing	specific	certification	standards	and	requirements	 is	helpful	 in	streamlining	pur‐
chasing	decisions	so	that	an	independent	assessment	of	each	individual	product	will	not	be	
necessary	 in	 the	 future.	 Information	 concerning	many	 “green”	 objectives	 (e.g.,	 packaging	
considerations,	 aquatic	 toxicity)	 is	 not	 easily	 or	 publicly	 available	 for	 most	 products	 –	
which	once	again	points	to	the	usefulness	of	identifying	products	known	to	have	qualified	
for	widely	accepted	certifications	such	as	Green	Seal	or	Underwriters	Laboratories	(UL).	In	
the	case	of	disinfectants,	EPA	is	currently	researching	potential	certification	options	in	the	
context	of	their	Design	for	the	Environment	(DfE)	green	certification	label.	
	
Recommended	 product	 certifications	 are	 outlined	 in	 Table	 2,	 based	 on	 product	 use	 and	
classification.	
	
Table	2:	Product	classification	categories	and	“green”	certification	requirement	recommended	 for	cleaning	
products	used	by	Principia	College	and	K‐12	School.	

	

	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

																																																								
8 Not currently in use by Principia College or present in product inventory, but included for future reference.  
9 Or, alternatively, adherence to recommendations provided for active ingredients – see The Special Case of Disinfectants and Appendix H. 

	
Product	Classification	

	

	
Suggested	Certification	

General	purpose,	bathroom,	glass,	and	carpet	
and	upholstery	care	

Green	Seal	GS‐37
Green	Seal	GS‐53

UL‐2795
Degreasing	agents	 Green	Seal	GS‐34

UL‐2792
Hard	surface	cleaners	and	industrial	and	
institutional	floor	care	

Green	Seal	GS‐40	
UL‐2759
UL‐2777

Institutional	and	industrial	hand	cleaners	 Green	Seal	GS‐41
UL‐2784

Odor	control	additives	and	digestive	additives	 UL‐2796
UL‐2798

Drain	or	grease	traps	additives8	
	

UL‐2791

Disinfectants	
	

DfE9
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The	Special	Case	of	Disinfectants	
	
Sanitizers	are	considered	by	 the	EPA	as	pesticides	 that	must	eliminate	99.9%	of	bacteria	
within	five	minutes	–	and	disinfectants	go	even	further	in	that	they	are	“typically	effective	
against	a	wider	range	of	bacteria	(including,	in	some	cases,	antibiotic‐resistant	strains	such	
as	MRSA),	viruses	(such	as	flu	virus	and	HIV),	and/or	fungi	(such	as	Athletes	Foot	fungus	or	
mildew)”	 (Green	 Schools	 Initiative	 2014).	 Disinfectants	 and	 sanitizers	 made	 in	 the	 U.S.	
must	be	registered	by	the	EPA	to	ensure	their	ability	to	kill	specified	germs	in	the	claimed	
dwell	times	(amount	of	time	they	must	be	in	contact	with	the	surface	to	kill	the	microbes).		

	
Due	 to	 EPA	 regulations	 on	 antimicrobials	 registered	 under	 the	 Federal	 Insecticide,	 Fun‐
gicide	and	Rodenticide	Act	(FIFRA),	disinfectants	are	not,	at	 the	present	time,	 included	in	
Green	Seal	certifications.	Underwriters	Laboratories	(UL)	ECOLOGO does	provide	a	certifi‐
cation	for	disinfectants,	but	the	certification	is	based	in	Canada	and	these	products	are	not	
required	to	be	registered	as	disinfectants	with	the	EPA,	so	this	standard	will	not	be	utilized	
for	our	purposes.		
	
The	EPA	recognizes	the	need	for	a	user‐friendly	standard	that	can	identify	safer	disinfec‐
tants	 that	 are	 still	 effective	 against	 bacteria,	 viruses,	 and	 fungi.	 To	 this	 end,	 the	 EPA	 is	
currently	piloting	a	pesticide	certification	program	as	part	of	their	Design	for	the	Environ‐
ment	(DfE)	 initiative,	which	will	allow	consumers	to	“easily	 identify	greener	pesticides	at	
the	point	of	purchase”	(EPA	2015).	This	program	is	still	 in	a	pilot	stage	and	few	products	
have	 been	 certified;	 therefore,	 a	 DfE	 certification	 is	 not	 required	 as	 part	 of	 our	 Green	
Cleaning	Purchasing	Standard	at	this	time.			
	
In	the	absence	of	Green	Seal	or	UL	certified	alternatives	that	are	EPA	registered,	and	due	to	
the	 small	number	of	disinfectants	 currently	 certified	under	 the	DfE,	we	 find	Culver	 et	 al.	
(2014)	and	the	Green	Schools	Initiative’s	(2014)	“Best	Practices	for	Disinfection”	to	be	very	
helpful.	These	“best	practices”	list	the	following	recommendations,	with	additional	detail	in	
each	case	provided	on	their	website:	
	

 Always	pre‐clean	prior	to	the	application	of	a	disinfectant	
 Determine	where	and	when	disinfectants	are	needed	
 Follow	manufacturers’	instructions	regarding	proper	dilution,	application	and	
rinsing	procedures,	and	dwell	time(s)	

 Carefully	select	antimicrobial	products	
 Avoid	disinfectants	containing	ortho‐phenylphenol		
 Minimize	use	of	chlorine	bleach	(sodium	hypochlorite)		
 Minimize	use	of	quaternary	ammonium	compounds	(“quats”)		
 Minimize	use	of	pine	oil	
 Consider	switching	to	asthma‐safe	disinfectants	and	sanitizers	
 Consider	cleaning	devices	with	sanitizing	and	disinfecting	claims	

o Electrolyzed	Water	
o Steam	Cleaning		

	
Taking	 all	 of	 our	 research	 into	 account,	 five	 general	 recommendations	 emerge	 to	 guide	
Principia	purchasing	agents	in	selecting	disinfectants:	
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Recommendation	#1:	Be	aware	of	active	ingredients	
Disinfectants	with	hydrogen	peroxide	as	 the	active	ingredient	are	safer	alternatives	 to	
disinfectants	containing	chlorine	bleach,	quarternary	ammonium	compounds,	pine	oil,	
and/or	ortho‐phenylphenol.	The	latter	are	associated	with	asthmagens,	corrosive	prop‐
erties,	 cancer,	 skin	 sensitization,	 and/or	 high	 aquatic	 toxicity	 and	 should	 be	 avoided	
(Green	 Purchasing	 Institute	 2010,	 Culver	 et	 al.	 2014,	 Green	 Schools	 Initiative	 2014).	
Active	ingredient	properties,	including	toxicology	and	effectiveness,	are	summarized	by	
the	EPA	(see	Appendix	H;	and	see	page	18	for	product	recommendations).	
	
Recommendation	#2:	Discontinue	the	use	of	antibacterial	hand/dish	soaps	
Over‐the‐counter	antibacterial	hand	and	dish	soaps	cannot	protect	against	viruses,	and	
there	 is	no	evidence	that	these	products	are	more	effective	at	preventing	bacterial	 infec‐
tion	 than	plain	 soap	and	water.	 They	 contribute	 to	 antimicrobial	 resistance	 and	 may	
pose	serious	health	concerns,	especially	in	children	(FDA	2013,	Stromberg	2014,	World	
Health	Organization	2015).		
	
Recommendation	#3:	Implement	closed‐loop	systems	
Disinfectants	should	be	distributed	in	closed‐loop	systems	to	minimize	spillage	of	con‐
centrated	product.			

	
Recommendation	#4:	Use	EPA	ratings	as	a	guide	
Products	registered	with	the	EPA	as	antimicrobials	are	required	to	rate	their	product	as	
DANGER,	WARNING,	or	CAUTION.	This	qualitative	indication	of	associated	hazard	can	
serve	as	guide	to	selecting	a	less	hazardous	disinfectant	(Green	Schools	Initiative	2014).			
	
Recommendation	#5:	Investigate	electrolyzed	water	systems		
“A	number	of	electrolyzed	water	technologies	have	recently	been	developed	that	make	
a	 range	of	 claims,	 including	giving	users	 the	 ability	 to	 clean,	 sanitize	 and/or	disinfect	
surfaces	without	the	use	of	chemicals	other	than	water.	One	model,	ActiveIon,	claims	to	
be	 an	 effective	 sanitizer	 that	 can	kill	 99.9%	of	 bacteria	by	 applying	 a	 slight	 electrical	
charge	 to	 tap	 water,	 which	 creates	 ‘an	 oxygen	 rich	mixture	 of	 positive	 and	 negative	
nano‐bubbles.’	Other	more	powerful	models,	which	add	salt	or	other	chemicals	 to	 the	
mix,	create	hypochlorous	acid	(a	dilute	bleach‐like	solution)	that	can	disinfect	against	a	
broader	 range	 of	 bacteria,	 viruses	 and	other	 pathogens.	 School	 districts	 interested	 in	
these	technologies	should	ask	manufacturers	to	show	them	their	EPA	and	CA	‘pesticide	
device	 registrations,’	 approved	 labels	 and	 efficacy	 data	 against	 specific	 pathogens.”	
(Green	Schools	Initiative	2014).		

	
As	industry	and	EPA	regulations	on	registered	disinfectants	continue	to	evolve,	Principia’s	
“best	practices”	for	the	purchase	and	use	of	disinfectants	should	be	updated	and	revised.		
	
Ongoing	Revision	of	the	Purchasing	Standard	
	
The	ever‐evolving	nature	of	the	cleaning	product	industry	and	environmental	certifications	
is	recognized	within	the	scope	of	this	Standard.	We	recommend	that	certification	targets	be	
subject	 to	 periodic	 internal	 and	 peer‐review,	 but	 that	 any	 revision	 not	 compromise	 the	
stated	Standard	objectives	outlined	in	Section	IV:	Green	Cleaning	Purchasing	Standard.		



Page	13				

IV.   V
	
	
	
Principi
	
Principia
currently
trend	 is	
with	 thi
embrace
(Green	S
Principia
and	mos
	

	
Figure	 2:
majority	 o
supply	sin
	
After	pe
was	rank
	

 Cu
 Lo
 Me
 Hi

																										

V.  Purc

ia’s	Curren

a	purchases
y	 in	use	by
observed	 a
s	 trend	 of	 u
es	over	50	d
Seal	2014).	
a	could	sign
st	likely	real

	 Distribution	
of	 projects	 ar
ngle	products	f

rforming	an
ked	into	one

urrently	Me
ow	Priority	f
edium	Prior
igh	Priority	

																										

chasing

nt	Purchasin

s	products	f
y	 the	College
at	 the	 Scho
using	 produ
different	ma
Notwithsta
nificantly	re
lize	substan

of	 manufactu
e	 sourced	 fro
for	use	at	the	

n	 analysis	 o
e	of	the	follo

ets	Green	Se
for	Transiti
rity	for	Tran
for	Transiti

																								 	

g Profil

ng	Profile

from	a	wide
e	are	uniqu
ool.	 The	 Gre
ucts	 from	 a
anufactures
anding,	it	is	
educe	produ
ntial	moneta

urers	 of	 clean
om	Hillyard	 In
College.		A	sim

of	 each	pro
owing	categ

eal	and/or	U
on	to	Green
nsition	to	Gr
ion	to	Green

									Approve

le and 

e	variety	of	
ue	 in	 their	m
een	 Cleanin
a	wide	 rang
s	within	its	
clear	from	
uct	diversity
ary	savings	a

ning	 products
ndustries	 or	 S
milar	trend	is	o

oduct	 curren
gories:		

UL	Certifica
n	Seal	and/o
reen	Seal	an
n	Seal	and/o

ed	and	Adopte

Recom

manufactur
manufactur
ng	 Purchasi
ge	 of	manuf
Industrial	a
case	studie
y	without	c
as	a	result	(

s	 currently	 in
S.C.	 Johnson,	 b
observed	at	th

ntly	 in	use	

ation(s)	
or	UL	Certifi
nd/or	UL	Ce
or	UL	Certif

ed	April	2014,	

mmenda

rers;	e.g.,	15
er	(Figure	2
ing	 Standar
facturers.	 G
and	Institut
es	at	other	
compromisi
(see	Conclud

n	 use	 by	 Prin
but	more	 tha
he	School.	

by	Principi

ication	
ertification	
fication	

Updated	May

ations

5	of	74	prod
2)	and	a	sim
rd	 is	 compa
Green	 Seal	 a
tional	Stand
institutions
ing	perform
ding	Remark

ncipia	 College.
an	 a	 dozen	 ve

ia,	 each	pro

y	2015	

ducts	
milar	
atible	
alone	
dards	
s	that	
mance	
ks).	

	

.	 	 The	
endors	

oduct	



Page	14				

Table	1	
Specifica
Transitio
	

	
Figure	3:	
in	 use	 by	
School’s	H
	
	
Distribu
	
Currentl
Seal	and
	
While	 59
because	
human	 o
products
gories	b
product	
implicat
cannot	b
	
Twenty‐
that	at	le
fied;	how
may	not	
are	reco
	

																										

(Introductio
ations.	 Figu
on	rankings

Distribution	o
the	 College’s

Housekeeping	

ution	of	“Pr

ly,	11	(8.1%
d/or	UL	Cert

9	 (43.4%)	p
they	are	n
or	 environm
s	with	Gree
ecause,	“reg
is	 a	 desira
ions	 such	a
be	assured	if

‐eight	(20.6
east	one	of	t
wever,	 deta
be	specified
mmended	f

																										

on	and	Meth
re	3	 illustr
s	based	on	p

of	Priority	for
	 Facilities	 De
Department.	

riority	for	T

%)	out	of	a	to
tification	re

products	 cu
ot	expected
mental	 heal
n	Seal	or	UL
gardless	of	
able	 pollutio
as	aquatic	 to
f	appropria

%)	product
the	HMIS	ra
ails	 such	as	
d.	These	pro
for	transitio

																								 	

hodology	sec
ates	 the	dis
products	cur

r	Transition	Ra
partment	 (e.g

Transition”

otal	of	136
quirements

urrently	 in	
d	 to	pose	h
lth,	 it	 is	 a	 r
L	certificati
the	expecte
on	 preventi
oxicity	and	
te	certificat

ts	are	class
atings	(see	A
aquatic	 tox
oducts	have
on	as	a	matte

									Approve

ction)	defin
stribution	o
rrently	in	us

ankings	for	Pr
g.,	 Housekeep

”	Product	R

cleaning	pr
s	(Table	3).	T

use	 are	 cla
igh	 levels	 o
recommend
ons	occur	a
ed	risk	leve
ion	 objectiv
biodegrada
tions	are	no

ified	as	Me
Appendix	G
xicity,	 packa
e	many	Gree
er	of	priorit

ed	and	Adopte

nes	the	Prio
of	 Low,	Med
se.	

rincipia	Clean
ping,	 Flex	 Crew

Rank	

roducts	in	u
This	is	good

assified	 as	 L
of	 risk	 (und
dation	 of	 th
as	soon	as	p
els	...	reducin
ve”	 (EPA	 2
ability,	 as	w
t	present.	

dium	Prior
G)	is	a	“2”	an
aging	 stand
en	Seal	or	U
ty.	

ed	April	2014,	

ority	for	Tra
dium	and	H

ning	Products,	
w)	 and	Dinin

use	by	Princ
d	news!	

Low	Priority
der	normal	
his	 study	 th
possible	and
ng	the	intri
010).	 Many
well	 as	pack

ity	 for	Tran
nd	all	ingred
dards,	 and	b
UL	certified	

Updated	May

ansition	Ran
High	Priorit

including	pro
g	 Services,	 an

cipia	meet	G

y	 for	Trans
use	 regime
hat	 transitio
d	across	all	
insic	hazard
y	 environm
kaging	meth

nsition,	mea
dients	are	s
biodegradab
alternatives

y	2015	

nking	
ty	 for	

	

oducts	
nd	 the	

Green	

sition	
es)	 to	
on	 to	
cate‐
d	of	a	
ental	
hods,	

aning	
speci‐
bility	
s	and	



Page	15				

Table	3.		E
certified.	C
currently	
	
	

Produc
cation	
	

General	
room,	gla
and	upho

Hard	sur
and	indu
institutio

Institutio
industria

	
Finally,	3
majority
likely	un
these	Hi
currently
rating,	 m
human	h

	
Figure	4:	

																										

Eleven	produc
Consideration
in	use	for	sim

ct	Classifi
Category

purpose,	ba
ass,	and	car
olstery	care

rface	cleane
ustrial	and	
onal	floor	ca

onal	and	
al	hand	clea

38	(27.9%)
y	of	these	ca
nless	promp
gh	Priority	
y	in	use)	an
making	 it	 d
health	(Figu

Distribution	o

																										

cts	in	three	pr
n	should	be	giv
ilar	purposes.

i‐
y	

	

Gre
Pro

ath‐
rpet	
e	

Sodiu
Tena
Buck
Buck
Supr
Digic

ers	

are	

Buck
Top	

Strid
(S.C.	

aners	
Symm
Hand
Gree
(Hilly

	products	a
arry	an	HM
pt	action	is	t
for	Transiti
nd	six	addit
difficult	 to	 a
ure	4).		

of	High	Priorit

																								 	

roduct	classifi
ven	as	to	whe
.		

een	Seal	o
oduct	Curr

um	Salt‐ Pho
acity‐Buckey
keye	Eco	Glas
keye	Eco	Hyd
rox	(Hillyard	
clean E	Foam
keye	Eco	Floo
Clean	(Hillya

de	Citrus	Neu
	Johnson)	
metry	Green
dwash	
en	Select	Foa
yard	Industr

are	classifie
MIS	health	ra
taken	and	m
ion	product
ional	produ
assess	 the	

ty	for	Transiti

									Approve

cation	categor
ether	these	pr

or	UL	Cert
rently	in	

osphoric	Acid
ye
ss	Cleaner	HD
drogen	Perox
Industries)

m	Hand	Soap	
or	Cleaner
ard	Industrie

utral	Cleaner	

n	Certified	Fo

ming	Hand	W
ries)	

ed	as	High	P
ating	of	3,	w
medical	treat
ts	are	disinf
ucts	were	so
product’s	 p

	

on	Products	b

ed	and	Adopte

ries	(see	Tabl
roducts	can	re

tified	
Use	

d

D
xide	Cleaner

(Ecolab)

es)

r	Concentrate

oaming	

Wash 	

Priority	 for	
which	 indic
tment”	(HM
fectants	(a	t
o	classified	
potential	 im

based	on	HMIS

ed	April	2014,	

e	2)	are	alread
eplace	more	h

	

Depa

School	
School	
School	
School	
College
College
School	
College
College

e	 College

School	

College

	Transition
cates	that	“M
MIS	Ratings	2
total	of	15	d
because	th

mpact	 on	 en

S	ratings	alone

Updated	May

dy	Green	Seal
hazardous	pro

rtment	

Housekeepin
Housekeepin
Housekeepin
Housekeepin
e	Housekeepi
e	Dining	Serv
Housekeepin
e	Housekeepi
e	Flex	
e	Housekeepi

Housekeepin

e	Housekeepi

n	(Figure	3)
Major	 injury
2013).	Elev
disinfectant
ey	lack	an	H
nvironment

e.			

y	2015	

	or	UL	
oducts	

ng
ng
ng
ng
ing
vices
ng
ing

ing

ng

ing

.	The	
y	[is]	
ven	of	
ts	are	
HMIS	
t	 and	

	



Page	16																																																																																											Approved	and	Adopted	April	2014,	Updated	May	2015	

In	 summary,	 among	 the	High	 Priority	 for	 Transition	 products	 are	 27	 (19.8%)	non‐disin‐
fectant	products	(Table	4).	 	These	are	high	hazard	materials	that	have	Green	Seal	and/or	
UL	alternatives	and	should	be	replaced	as	a	matter	of	priority.	We	note	that	Principia	uses	
multiple	oven	cleaners,	stain	removers	and	gum	removers.	Eliminating	redundancy	will	re‐
duce	the	number	of	high	hazard	chemicals	in	use	and	likely	result	in	significant	cost	saving.	
	
Table	4.	 Non‐disinfectant,	 high	 hazard	 “High	 Priority	 for	 Transition”	 products	 (n=27)	 currently	 in	 use	 for	
which	Green	Seal	and/or	UL	certified	alternatives	are	available.		(*)	indicates	a	product	with	no	HMIS	Rating,	
making	it	difficult	to	assess	the	product’s	potential	impact	on	environment	and	human	health.	
	
	

Product	Classifi‐
cation	Category	
	

	

Product	Name	
	

Department	

General	purpose,	bath‐
room,	glass,	and	carpet	
and	upholstery	care	

Easy‐Off	Oven	Cleaner College	Housekeeping
Pledge	Furniture	Polish	(*) College	Housekeeping
Stainless	Steel	Cleaner	(HP	Products) College	Housekeeping
Dry	Max	(Clean	Craft) College	Flex	
Oxalic	Acid	(Univar	USA) College	Flex	
Procyon	Spot	&	Stain	Remover	(*) College	Flex	
Delime	(PureForce) College	Dining	Services
Carpet	Spotting	Kit	Brown‐Ex	Tannin	 School	Housekeeping
Champion	Chewing	Gum/Wax	Remover School	Housekeeping
Chewing	Gum	Remover	(Claire) School	Housekeeping
Delible	Ink	Stain	Remover School	Housekeeping
Goof‐Off	Cleaner School	Housekeeping
Goof‐Off	Heavy	Duty School	Housekeeping
Heavy	Duty	Foaming	Oven	Cleaner School	Housekeeping
P‐O‐W	Plus	Aerosol School	Housekeeping
P&G	Pro	Line	Chewing	Gum	Remover School	Housekeeping
Porter’s	Friend	Metal	Polishing	Cream (*) School	Housekeeping
Proforce	Oven	Grill	&	Fryer	Cleaner School	Housekeeping
Shout	Advanced	Laundry	Stain	Remover School	Housekeeping
Soakit	(*) School	Housekeeping

Degreasing	agents	 Taski	Profi	(Johnson	Diversay	Inc.)		(*) College	Flex	
Greasestrip	Plus	(EcoLab) College	Dining	Services

Hard	surface	cleaners	
and	industrial	and	
institutional	floor	care	

Tile	and	Grout	Seal	(Hillyard) College	Flex	
Buckeye	Juggernaut School	Housekeeping
	

Odor	control	additives	
and	digestive	additives	

Aerosol	Air	Refresher (*) School	Housekeeping
Airwick	Freshmatic	Ultra School	Housekeeping
Fresh	Linen	Air	Freshener	&	Deodorizer School	Housekeeping

	
Regarding	 disinfectants,	 the	 EPA	 prohibits	 products	 registered	 as	 antimicrobials	 to	 be	
certified	or	marked	as	sustainable	or	environmentally	preferable	(Quinn	et	al.	2015).	The	
EPA	is	currently	sponsoring	a	pilot	program	in	an	attempt	to	develop	an	appropriate	green	
standard	 for	 this	 category	of	 cleaning	products,	but	 it	has	not	yet	 led	 to	widely	available	
certified	products	 (EPA	2015).	As	 a	 result,	 Principia	will	 be	unable	 to	 replace	 these	pro‐
ducts	with	Green	Seal	or	UL	ECOLOGO	certified	alternatives	at	the	present	time.	However,	
the	recommendation	is	that	disinfectants	currently	in	use	be	replaced	with	less	hazardous	
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disinfectants	(i.e.,	prioritizing	disinfectants	with	hydrogen	peroxide	or	thymol	as	the	active	
ingredient)	and	that	the	institution	monitor	EPA’s	Design	for	the	Environment	(DfE)	Anti‐
microbial	Pesticide	Pilot	Project	 for	registered	disinfectants	as	 time	goes	on.	 	See	Section	
IV:	The	Special	Case	of	Disinfectants	and	Appendix	H	for	additional	detail.	
	
Analysis	of	Use	Volume		
	
In	the	previous	section,	based	on	researched	“Priority	for	Transition”	rank,	the	recommen‐
dation	was	made	that	Medium	Priority	for	Transition	products	and	non‐disinfectant	High	
Priority	 for	Transition	products	be	prioritized	 for	 transition	to	Green	Seal	or	UL	certified	
alternatives	“as	a	matter	of	priority”	(see	Table	4).		Moreover,	it	was	noted	that	Green	Seal	
and/or	UL	alternatives	to	Low	Priority	for	Transition	products	should	also	be	considered	
since,	regardless	of	the	expected	risk	levels,	“reducing	the	intrinsic	hazard	of	a	product	is	a	
desirable	pollution	prevention	objective”	(EPA	2010).			
	
Those	recommendations	still	stand,	but	we	also	recognize	that	in	order	to	make	the	most	
significant	contribution	to	our	green	cleaning	purchasing	landscape,	Priority	for	Transition	
Ranking	 should	 not	 be	 the	 only	 criterion	 –	 a	 product’s	 rank	 should	 be	 cross‐referenced	
with	 its	 use	 volume.	 To	 this	 end,	 24	 products	 were	 analyzed	 with	 respect	 to	 purchase	
volume	 and	 corresponding	 spending.10	Of	 these,	 Household	 Bleach	 Disinfectant	 (5.25%)	
was	purchased	 in	greatest	volume	over	the	past	six	months	(July	2014	to	April	2015).	 In	
total,	 240	 gallons11	were	purchased,	 nearly	 three	 times	more	 (measured	 in	 gallons)	 than	
the	next	highest	volume	purchase	(Suprox‐D).	Other	high	volume	purchases	are	 found	 in	
Table	5.		
	
Table	5.	 A	 sample	 (n=24,	 18%	 of	 the	 product	 landscape)	 of	 Principia’s	 highest	 volume	 cleaning	 product	
purchases	(July	2014	to	April	2015),	along	with	each	product’s	Priority	for	Transition	Ranking.	
	

	

Product	Name	
	

	

Total	
Volume	
(gallons)	

	

	

Total	Cost	
($)	

	

Priority	for	Transition	
Ranking	

Household	Bleach	
Disinfectant	(5.25%)	

	
			240.0		

			
			534.80	

	
Low	Priority	for	Transition	

	

Suprox‐D	 					90.0		 2,531.39	 High	Priority	for	Transition	
	

HP	Lime	Off	Cleaner	 					66.0	 1,561.12	 Medium	Priority	for	Transition	
	

Navigator	 					60.0	 1,620.91	 Low	Priority	for	Transition	
	

Citrus‐Scrub	 					55.5	 2,014.12	 Medium	Priority	for	Transition	
	

Windo‐Clean	 					52.0	 1,187.28	 Low	Priority	for	Transition	

																																																								
10 Data provided by Bruce Alioto (Contracts Officer) and Lori Young (Facilities Department). 
11 Apparently this is a remarkably high number for an institution of our size and for a product designed to be used on ‘touch points’ and not as a 
general cleaner. Dr. Alicia Culver (Responsible Purchasing Network) suggests that we carefully examine our housekeeping protocols to ensure 
that disinfectants are not being used on floors or as general use surface cleaners. 
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Recommendations	Based	on	“Priority	for	Transition”	Rank	and	Use	Volume	
	
Prioritizing	products	to	be	transitioned	based	not	only	on	hazard	ranking	but	also	on	pur‐
chase	volume	–	and	then	making	an	effort	to	consolidate/streamline	inventory	–	will	have	
the	greatest	effect	on	the	institution’s	budget,	and	therefore	its	commitment	to	sustainabil‐
ity	as	an	earth‐	and	people‐friendly	business	model.		It’s	noteworthy	that	peer	institutions	
have	documented	significant	savings	when	products	were	first	evaluated	for	redundancy,	
and	then	fewer	products	were	purchased	in	bulk	concentrates	(e.g.,	Heninger	2011).			
	
A	more	complete	purchasing	history	should	be	reviewed	to	 further	evaluate	high	volume	
purchases;	however,	based	on	the	sample	product	history	provided,	our	first	recommenda‐
tion	 is	 that	Principia	 transition	 from	high	volume,	 “High”	and	 “Medium”	hazard	products	
(Suprox‐D,	HP	Lime	Off	Cleaner,	Citrus‐Scrub)	to	alternatives	that	are	safer	for	humans	and	
the	 environment.	Household	Bleach	Disinfectant,	 used	 in	 the	 highest	 volume	 of	 any	pur‐
chased	product,	should	also	be	replaced	with	a	safer	alternative.			
	
Our	 highest	 volume	 purchases	 (Household	 Bleach	 Disinfectant,	 Suprox‐D)	 are	 both	 non‐
food	surface	disinfectants.	Suprox‐D,	in	particular,	is	highly	toxic	to	humans	and	to	the	en‐
vironment,	has	a	long	(10	min)	dwell	time,	is	expensive	(nearly	$30/gal),	and	does	not	kill	
all	blood‐borne	pathogens	(e.g.,	it	kills	HIV	but	not	Hepatitis).		
	
Conversations	with	the	Responsible	Purchasing	Network	(Alicia	Culver,	Executive	Director,	
in	 litt.	9	October	2015)	have	recommended	 that	we	 try	Clorox	Hydrogen	Peroxide	Disin‐
fectant12,	 which	 differs	 from	 Suprox‐D	 (a	 concentrate)	 in	 that	 it’s	 pre‐diluted	 in	 a	 spray	
bottle	 for	 use	 on	 touch	 points	 such	 as	 sinks,	 sink	 faucets,	 flush	 handles	 and	 door	 knobs	
only.	(Restroom	floors	should	be	cleaned	with	a	non‐disinfecting	bathroom	cleaner.)	For	a	
concentrated	disinfectant	that	uses	hydrogen	peroxide	as	an	active	ingredient,	Oxivir	Five	
16	dilutes	1:16	for	disinfecting	touch	points	and	1:64	for	disinfecting	larger	surfaces,	has	a	
5	minute	dwell	time,	and	contains	no	quats	[quarternary	ammonium	compounds].13			
	
HP	Lime	Off	Cleaner	(General	Purpose,	Bathroom,	Glass,	Carpet	and	Upholstery	Care)	and	
Citrus‐Scrub	 (Degreaser)	 are	 non‐disinfectants	 for	which	 Green	 Seal	 and/or	 UL	 certified	
products	are	already	available.14	
	
Next	Steps	
	
For	 help	 in	 reducing	 product	 redundancy	 and	 brand	 diversity,	 streamlining	 purchasing,	
and	harmonizing	 (to	 the	 extent	practicable)	 the	product	 inventory	on	 the	 two	 campus,	 a	
number	 of	 industry	 leaders	 (e.g.,	 Staples,	 EcoLab)	 provide	 free	 audit	 and	 consulting	 ser‐
vices	to	colleges	and	universities.	These	services	can	help	Principia	stay	abreast	of	the	best	
available	science	in	cleaning	chemistry,	and	also	help	the	institution	realize	significant	bud‐
get	savings.		

																																																								
12 http://www3.epa.gov/pesticides/chem_search/ppls/067619-00024-20130826.pdf 
13 Oxivir Five 16 EPA Registration label: http://www3.epa.gov/pesticides/chem_search/ppls/070627-00058-20101119.pdf and product sheet: 
http://www.sealedair.com/diversey-care/diversey-care-products/oxivir-five-16-concentrate 
14 To identify Green Seal alternatives to Citrus-Scrub, for example, visit http://www.greenseal.org/FindGreenSealProductsAndServices.aspx  
and where it says “filter by Standard”, select GS-34 Cleaning and Degreasing Agents – the search will list all certified product options 
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cited	“reduced	costs	[as	the]	main	drivers	[for]	sustainability	initiatives”	at	educational	
institutions.	 	This	point	is	equally	valid	outside	of	educational	institutions,	such	as	the	
New	 Jersey	Department	 of	 Environmental	 Protection’s	 conclusion	 that	 “environment‐
ally	preferable	purchasing	(EPP)	not	only	helps	improve	environmental	conditions,	but	
also	 results	 in	 significant	 (but	 not	 always	 immediate)	 savings	 in	 local	 budget	 expen‐
ditures.”	(Reyes	et	al.	2006).	See	also	Streamline	and	Standardize	Purchasing,	below.	
	
 Improvements	to	Worker	Safety	
Implementation	of	safer	cleaning	chemicals	has	been	shown	to	reduce	sick	leave	and	to	
increase	(by	0.5‐5.0%)	worker	productivity	(Responsible	Purchasing	Network	2010).	

	
 Reduced	Environmental	Threat	
Using	products	with	Green	Seal	and/or	UL	certifications	will,	by	definition,	ensure	that	
dangerous	 chemical	 use	 is	 regulated	 and	 will	 also	 reduce	 chemical	 threats	 posed	 to	
proximal	ecosystems.	

	
Next	Steps	
	

 Inform	Gateway	Suppliers	of	the	Purchasing	Standard	
“Purchasing	not	only	has	a	principal	role	to	play	but	a	duty	to	lead	in	the	green	revolu‐
tion”	(Menard	2012).	In	playing	this	principal	role,	Principia’s	purchasing	agents	should	
communicate	 the	 Green	 Cleaning	 Purchasing	 Standard	 to	 gateway	 vendors	 used	 to	
purchase	 cleaning	 chemicals.	 There	may	be	 a	 need	 to	 assess	 the	 ability	 of	 these	 ven‐
dors	to	source	and	supply	appropriate	Green	Seal	and/or	UL	certified	products	–	and	to	
identify	new	partners	if	current	vendors	are	unable	to	meet	our	sustainability	targets.			

	
 Identify	&	Adopt	Alternatives	for	Highly	Consumed	Products		
Products	should	be	targeted	for	priority	transition	based	on	cross‐referencing	their	risk	
factor	(Priority	for	Transition	Ranking)	with	their	frequency	or	volume	of	use.			

o Identify	 and	pilot	 alternatives	 to	products	 that	 are	both	high	 volume	and	 carry	
“High	 Priority”	 (Suprox‐D)	 or	 “Medium	 Priority”	 (HP	 Lime	 Off	 Cleaner,	 Citrus‐
Scrub)	transition	rankings.	

o Identify	 and	 pilot	 alternatives	 to	 high	 volume,	 lower	 risk	 products,	 such	 as	
Household	Bleach	Disinfectant	(5.25%),	for	which	safer	products	are	known	to	be	
available	(see	The	Special	Case	of	Disinfectants).	

o Clorox	Hydrogen	Peroxide	Disinfectant	and	Oxivir	Five	16	are	recommended	by	
the	Responsible	Purchasing	Network	as	alternatives	to	Suprox‐D	and	bleach.	

	
 Identify	&	Adopt	Alternatives	for	non‐Disinfectant	“High	Priority”	Products	
Non‐disinfectant,	low	volume	products	that	carry	a	“High	Priority	for	Transition”	ranking	
(see	Table	4)	should	be	evaluated	to	see	whether	they	are	needed	at	all	and,	if	so,	Green	
Seal	or	UL	alternatives	should	be	tested	in‐house	and	adopted	based	on	superior	perfor‐
mance	and	budgetary	considerations.	Hillyard	and	Buckeye,	both	trusted	Principia	ven‐
dors,	have	dozens	of	Green	Seal	certified	products15	that	can	be	sourced	through	existing	
purchasing	partners	and	evaluated	for	performance.	

																																																								
15 Visit http://www.greenseal.org/FindGreenSealProductsAndServices.aspx and search by manufacturer. 
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One	 example	 of	 a	 high	 hazard,	 “High	 Priority	 for	 Transition”	 product	 is	 oven	 cleaner.	
Principia	uses	three	different	brands	of	oven	cleaner	–	one	at	the	College	and	two	at	the	
School.	 	 3M	 701	 Scotch‐Brite	 1	 Qt.	 Liquid	 Griddle	 Quick	 Clean	 (a	 Green	 Seal	 certified	
product)	might	be	tested	with	an	eye	to	replace	all	three.		
	 	
 Discontinue	Use	of	Antibacterial	Soaps	
Antibacterial	 hand	 soap	 and	 antibacterial	 dishwashing	 soap,	 both	 classified	 as	 “High	
Priority	for	Transition”,	are	good	examples	of	products	that	can	be	eliminated	entirely	
without	sacrificing	health	or	safety.		
	
According	to	the	U.S.	Food	and	Drug	Administration	(FDA	2013)	and	the	U.S.	Centers	for	
Disease	Control,	there	is	no	evidence	that	over‐the‐counter	antibacterial	soap	products	
are	 any	more	effective	 at	preventing	 illness	 than	washing	with	plain	 soap	and	water.	
Moreover,	 they	 contribute	 to	 antimicrobial	 resistance,	 a	 significant	 threat	 to	 global	
health	 security	 (World	 Health	 Organization	 2015).	 Some	 companies	 (e.g.,	 Johnson	 &	
Johnson,	Kaiser	 Permanente)	 have	 stopped	 making	 antibacterial	 soap	 (Stromberg	
2014).		When	a	simple	sanitizer	is	needed,	the	preferred	alternative	is	a	non‐antibiotic	
product	 like	 Purell®,	 which	kills	 bacteria	 and	 viruses	 with	 alcohol	 (while	 Purell®	 is	
listed	as	a	 “High	Priority	 for	Transition”	product	because	 it	 lacks	an	HMIS	 ranking,	 it	
would	be	preferred	over	an	antibacterial	product).		
	
 Streamline	and	Standardize	Purchasing	for	the	College	and	School	
Currently	there	is	no	single	product	in	use	institution‐wide	(i.e.,	all	College	departments	
and	School	Housekeeping).	 	Efforts	to	standardize	the	purchasing	profile	will	not	only	
better	 reflect	 Principia	 as	 operating	 as	 one	 institution,	 but	 such	 efforts	 will	 also	
encourage	bulk	purchasing.	Bulk	purchasing	generally	 results	 in	more	efficient	 trans‐
port	of	materials,	which	lowers	the	embodied	carbon	footprint	and	saves	money.		When	
the	University	of	Georgia	(with	nearly	35,000	students	and	9,000	faculty/staff)	replaced	
350	cleaning	products	with	just	three	products	(a	disinfectant,	an	all‐purpose	cleaner,	
and	a	window	cleaner),	installed	dilution	control	systems,	and	purchased	bulk	concen‐
trates	 instead	 of	 ready‐to‐use	 products,	 annual	 purchasing	 cost	 declined	 96%	 from	
$1,509,281	to	$60,602	(Heninger	2011).			
	
 Track	and	Quantify	the	Impact	of	the	Purchasing	Standard	
Monetary	 spending	 and	 volume	 of	 green	 certified	 products	 versus	 traditionally	 used	
products	should	be	monitored	 to	quantify	 the	success	of	 the	Green	Cleaning	Purchas‐
ing	Standard	(Shriberg	2002).	Monitoring	and	assessing	the	purchasing	landscape	over	
time	 will	 be	 also	 instrumental	 in	 gaining	 recognition	 for	 Principia’s	 Green	 Cleaning	
Purchasing	Standard	by	AASHE	STARS™,	as	recognition	 is	bestowed	based	on	percent	
spent	on	“green”	alternatives	out	of	total	budget.		
	
 		Increase	Awareness	of	the	Purchasing	Standard	
Develop	and	post	flyers	that	increase	awareness	among	students	and	staff	regarding	the	
importance	of	“green”	purchasing	criteria	(Figure	5).	
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Efficacy of Asthma‐Safe Disinfectants 
Green Schools Initiative and Green Purchasing Institute developed this list of “asthma‐safe” disinfectants based on a review of products that do not contain bleach, quaternary 
ammonium compounds, pine oil, or ortho‐phenylphenol. The product tables are organized by “active ingredient.” This is a list of representative products, not an exhaustive list. 
For a fuller discussion of the health and environmental criteria used to review disinfectants see the Green Schools Buying Guide section on “Cleaners” at www.greenschools.net. 

 
Efficacy Information for Antimicrobial Products Containing Accelerated Hydrogen Peroxide (AHP) 

Product  Bacteria  Viruses Fungi  Kill Rate Dwell Time
Oxivir Tb (RTU, 0.5% AHP)1 
 
This product has the same 
formulation and  efficacy as 
Carpe Diem Tb and Accel Tb. 
 
This product is available as a 
pre‐diluted liquid (EPA Reg. 
No. 70627‐56) and wipes 
(EPA Reg. No. 70627‐56) 

• E. coli 
• Antibiotic‐resistant Enterococcus 
faecalis (VRE) 

• Klebsiella pneumonia 
• Pseudomonas aeruginosa 
• Salmonella enterica 
• Staphyloccocus aureus/MRSA) 

  Sanitizing level 30 seconds

• Acinetobacter baumannii
• Clostridium difficile  
• E. coli 
• Enterococcus faecium/VRE 
• Pseudomonas aeruginosa 
• Salmonella enterica 
• Staphyloccocus aureus/MRSA  
 
 

• Feline Calicivirus 
(surrogate for Norovirus) 

• Hepatitis B/C  
• Herpes Simplex  
• HIV‐1 
• Human Coronavirus 
• Influenza A (flu virus,  
surrogate for H1N1) 

• Poliovirus 
• Rhinovirus  
• Rotavirus 

  Disinfection level 1 minute

• Mycobacterium bovis (TB)    Disinfection level 5 minutes
  • Athletes Foot 

Fungus 
Disinfection level 10 minutes

 
Oxivir Tb is a ready‐to‐use product containing 0.5% accelerated hydrogen peroxide (AHP) as the only active ingredient. This product is registered with CA 
DPR as a disinfectant, bactericide, and virucide. Fungi are also listed as a target pest. It carries a signal word of CAUTION.  
 
The product is dispensed from a trigger spray bottle, which is sold in two sizes – 12 and 32 oz. It also is available as wipes. It is designed to be used on 
hard, non‐porous surfaces such as vinyl, plastic, glazed ceramic, baked enamel, tile and porcelain; chrome, and laminated surfaces including walls, 
ceilings, tables, chairs, counter tops, telephones, fixtures, toilet exteriors, sinks, and shower stalls.  
 
Heavily soiled areas should be pre‐cleaned prior to application. Once sprayed on a surface, the surface should remain wet for 1 minute to kill bacteria 
and viruses, 5 minutes to kill Tb, and 10 minutes to kill fungi. After applications, wet surface areas can be wiped dry or be left to air‐dry; rinsing is not required. This product 
should not be used to sanitize or disinfect food contact surfaces or items such as glassware, utensils, or dishes.2 
 
 

Developed by the Green Purchasing Institute, February 2010  
Based on documents by manufacturers, US EPA and CA Department of Pesticide Regulation 
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Efficacy Information for Antimicrobial Products Containing Accelerated Hydrogen Peroxide (AHP) 
Product  Bacteria  Viruses Fungi Kill Rate Dwell Time
Oxivir Five 163 
Concentrate 
(4.25% AHP, 
diluted 1:16) 
 
EPA Reg. No. 
70627‐58 

• E. coli 
• Enterococcus faecium 
• Klebsiella pneumoniae 
• Listeria monocytogenes 
• Pseudomonas aureginos 
• Salmonella 
• Staphylococcus aureus 

Sanitizing level 
(99.9%) 

3 minutes

• Acinetobacter baumannii 
• E. coli 
• Enterococcus faecium/VRE 
• Klebsiella pneumoniae 
• Listeria monocytogenes 
• Pseudomonas aureginos 
• Salmonella 
• Shingella dysenteriae 
• Staphylococcus 

aureus/MRSA 
• Staphylococcus 

epidermidis/MRSE 
• Streptococcus pygenes 

• Canine parvovirus
• Hepatitis B/C 
• Herpes  
• HIV‐1  
• Human Coronavirus 
• Influenza A  

(flu virus, surrogate for H1N1) 
• Norovirus  
• Para‐influenza 
• Poliovirus  
• Respiratory Syncytial Virus 
• Rotavirus 
• Vaccina virus (smallpox) 

Disinfection level 5 minutes

  • Athletes Foot Fungus 
• Mildew 

Disinfection level 10 minutes

*The following CA‐registered products have the same active ingredients and are expected to have equivalent efficacies: Carpe Diem Five 16 
 

Oxivir Five 16 is a concentrated product that contains 4.25% accelerated hydrogen peroxide (AHP). This product is registered with CA DPR as a disinfectant, 
bactericide, virucide, and fungicide. It is not approved to kill Tuberculosis. It is registered an antimicrobial cleaner, as its tests were conducted in the 
presence of 5% organic matter. It carries a signal word of CAUTION. It has a pH of 1.9 at the 1:16 dilution. 
 
Oxivir Five 16 is available in portable Ready‐to‐Dispense (RTD) containers with hand‐held automatic dilution equipment capable dispensing solutions at 
various concentrations, including 1:16 and 1:64 for two levels of disinfecting, 1:128 for sanitizing non‐food‐contact surfaces, and 1:256 for all‐purpose 
cleaning. It can also be dispensed at the same concentrations through the JohnsonDiversey J‐Fill and SmartDose automatic dilution systems, which are wall‐

mounted units.4 This product is registered for use on hard, non‐porous surfaces such as floors, walls, stainless steel, glazed porcelain, and plastic surfaces in hospitals, nursing 
homes, schools, and commercial facility settings.  
 
This product can be applied using a trigger spray bottle for disinfection and a mop for sanitizing and cleaning. The manufacturer recommends letting a surface remain wet for 5 
minutes after application for disinfection, 3 minutes for sanitizing, and 10 minutes to kill fungi. After letting the surface remain wet for a specified dwell time, the product should 
be rinsed away or can be left to air‐dry.5 
 
 
 
Developed by the Green Purchasing Institute, February 2010  
Based on documents by manufacturers, US EPA and CA Department of Pesticide Regulation 
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Efficacy Information for Antimicrobial Products Containing Accelerated Hydrogen Peroxide (AHP) 
Product  Bacteria  Viruses Fungi  Kill Rate Dwell Time
Alpha HP6 Bathroom Disinfectant 
Concentrate (4.25% AHP, concentrate 
diluted 1:64) 
 
EPA Reg. No. 70627‐54 

• E. coli 
• Klebsiella pneumoniae 
• Pseudomonas aureginosa 
• Enterococcus faecalis (not 

VRE) 
• Salmonella choleraesuis 
• Staphylococcus aureus  

  Sanitizing Level (99.9%) 3 minutes 

• Pseudomonas aureginosa
• Salmonella choleraesuis 
• Staphylococcus aureus 

• HIV‐1
 

None listed Disinfection level 1 minute

  • Herpes simplex
• Influenza A (flu virus, 

surrogate for H1N1) 

  Disinfection level 5 minutes

• Pseudomonas aureginosa
• Salmonella choleraesuis 
• Staphylococcus aureus 

  Disinfection level 10 minutes

Alpha HP7 Bathroom Disinfectant 
Concentrate (4.25% AHP, concentrate 
diluted 1:128) 
 
EPA Reg. No. 70627‐54 

• E. coli 
• Klebsiella pneumoniae 
• Pseudomonas aureginosa 
• Enterococcus faecalis (not 

VRE) 
• Salmonella choleraesuis 
• Staphylococcus aureus 

  Sanitizing Level (99.9%) 3 minutes 

  • Herpes simplex
• Influenza A (flu virus, 

surrogate for H1N1) 

  Disinfection level 5 minutes

  •    HIV‐1 None listed Disinfection level 1 minute

 
Alpha HP Bathroom Disinfectant Cleaner is a concentrated antimicrobial cleaning product containing 4.25% accelerated hydrogen peroxide (AHP). It is registered with CA DPR as 
a disinfectant, bactericide, and virucide. It has efficacy against a limited number of bacteria and viruses that are typically found in restrooms. It is not registered as a fungicide or 
tuberculocide. It carries a signal word of DANGER but is much less hazardous when it is diluted at varying strengths for use as a disinfectant, sanitizer or general purpose cleaner.  
 
This product is available in portable Ready‐to‐Dispense (RTD) containers with hand‐held automatic dilution equipment capable creating solutions of various concentrations, 
including 1:64 for disinfecting, 1:128 for sanitizing non‐food‐contact surfaces, and 1:256 for all‐purpose cleaning.8 The manufacturer recommends using it on hard, non‐porous 
surfaces such as mirrors, glass, sinks, faucets, tubs, glazed tiles/ceramic/porcelain, chrome and stainless steel in bathrooms, nursing homes, and hospital settings.  It can be 
applied using trigger spray bottles for disinfection at a 1:64 dilution. At a 1:128 dilution, it can be applied using a trigger spray bottle or dispensed into a bucket and applied with 
a mop for sanitizing larger surfaces such as restroom floors. This product has dwell times ranging from 3 minutes for basic bacterial sanitizing to 5‐10 minutes for disinfecting 
against a broader range of bacteria and viruses. This product can be wiped off or left to air‐dry after application and should not be used on surfaces with food contact.9 



Efficacy Information for Antimicrobial Products Containing Hydrogen Peroxide 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
Envirox 
Concentrate 
11810 (3.95% 
Hydrogen 
Peroxide 
diluted 10 oz 
per gallon or 
1:12.8) 
 
EPA Reg. No. 
69268‐2 

• E. coli 
• Klebsiella pneumoniae 
Salmonella choleraesuis 

• Staphylococcus aureus (not 
MRSA) 

• Streptococcus faecalis 

• Hepatitis B
• Herpes  
• HIV‐1 
• Influenza A (flu virus) 
  

None listed  99.99% (of bacteria) 
 
99.9% (of viruses) 

5 minutes

 
Envirox Concentrate 118 is a concentrated product containing 3.95% hydrogen peroxide that is designed to be diluted 10 ounces per gallon (1:12.8). It is 
registered with CA DPR as a disinfectant, but not as a fungicide or virucide. Bacteria and viruses are listed as target pests on its EPA label. It carries a signal word 
of CAUTION.  

Developed by the Green Purchasing Institute, February 2010  
Based on documents by manufacturers, US EPA and CA Department of Pesticide Regulation 
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This concentrated product is designed to be automatically diluted using the Envirox Eco‐Blend Wall Mount Dispenser and Eco‐Blend Hand‐held Dispenser. 
However, because it is sold in an open container, it can be poured directly into a mop bucket or spray bottle, which may result in misuse. For manual dilution, 
Envirox supplies a Bucket Buddy tool that can be used on trigger spray bottles, mop buckets, and gallon containers to measure the correct amount of product. 

The product label recommends using this product on hard, non‐porous surfaces such as: walls, stalls, floors, sinks, fixtures, counters, toilets, and carpet for spot treatment and 
cleaning. According to its label, this product can be used as a bacterial sanitizer and virucide by applying to pre‐cleaned surfaces with a mop, sponge or cloth. The surface should 
remain wet with the solution for 5 minutes and then either wiped away to remove excess liquid or left to air‐dry.11  
 

Efficacy Information for Antimicrobial Products Containing Hydrogen Peroxide 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
H2Orange2 120 
One12  
(RTU, 1% 
Hydrogen 
Peroxide) 
 
EPA Reg. No. 
69268‐3 

• E. coli  
• Klebsiella pneumoniae 
• Pseudomonas aeruginosa 
• Salmonella choleraesuis 
• Staphylococcus aureus (not 
MRSA) 

• Streptococcus faecalis 

• HIV‐1
• Influenza A (flu virus) 

• Athletes Foot Fungus* 99.9% (of bacteria)
 
99.99% (of Influenza A 
virus) 

5 minutes

 
H2Orange2 One is a ready‐to‐use product containing 1% hydrogen peroxide. It is registered with CA DPR as a bacterial disinfectant and virucide. Its DPR label also 
includes fungi as a target pest. It carries a CAUTION signal word. H2Orange2 One is sold in trigger spray bottles. The manufacturer recommends using it on hard, 
non‐porous surfaces including: sinks, faucets, counters, toilets, wall, stalls, and floors in bathroom and institutional settings.  For bacterial sanitizing and killing 
viruses and fungi, the product label recommends spraying pre‐cleaned surfaces and allowing it to remain wet for 5 minutes before wiping away excess liquid. 
After application, the surface can be left to air‐dry; rinsing is not required.13  
 



 

Efficacy Information for Antimicrobial Products Containing Thymol 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
Benefect Broad 
Spectrum 
Disinfectant 
(RTU, 0.23% 
Thymol)14 
 
EPA Reg. 84683‐
3 (liquid) and 
84683‐4 (wipes) 

• E. coli  
• Pseudomonas aeruginosa 
Salmonella enterica 

• Staphylococcus aureus (not 
MRSA) 

• HIV‐1
• Influenza A  
(flu virus, surrogate for H1N1)15 

• Athletes Foot Fungus 99.99% 10 minutes

Mycobacterium (TB)  99.99% 5 minutes

 
Benefect is an EcoLogo‐certified, broad‐spectrum disinfectant that lists 0.23% thymol as its only active ingredient. It is registered by the CA DPR as a bactericide, 
virucide and fungicide. It can kill both Athletes Foot Fungus and TB. However, it does not have demonstrated efficacy against antibiotic‐resistant bacteria (such as 
MRSA or VRE) and has only limited efficacy against viruses. This product is available as a liquid and wipes; it must be left on surfaces for at least 10 minutes to kill most 
organisms. However, according to the manufacturer of this product, it does not need to be rinsed or wiped off after being applied. It is marketed for use on 
countertops, sinks, toilet seats, diaper pails and changing areas, toys, sports equipment and carpeting in schools, daycare centers, nurseries, fitness gyms, hospitals, 
nursing homes, hotels and restaurants. The manufacturer also claims that it can be used in food preparation areas because it is a botanical product.16 

 

Efficacy Information for Antimicrobial Products Containing Thymol 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
Cleanwell Daily/ 
Weekly/ 
Monthly 
Cleaner (RTU, 
0.05% 
Thymol)*17 
 
EPA Reg. No. 
84683‐3‐86066 

• E. coli  
• Pseudomonas aeruginosa 
• Salmonella choleraesuis 
• Staphylococcus aureus (not 
MRSA) 

• HIV‐1
• Influenza A  
(flu virus, surrogate for H1N1) 

• Rhinovirus 37 

None listed.  99.99% 10 minutes

*This is the same formulation as Seventh Generation’s Disinfecting Bathroom Cleaner. 
 
Cleanwell Daily Cleaners are ready‐to‐use solutions that are marketed to the consumer and institutional marketplaces. They registered as 
bactericides and virucides by the CA DPR but are not registered against fungi or Tb.  
 
According to the product label for Seventh Generation Disinfecting Multi‐Surface Cleaner, it “cleans, disinfects, and deodorizes” and is 
“suitable for use on all hard, nonporous surfaces where bacteria or unpleasant odors are a concern including: children’s toys, garbage 
cans, appliances, countertops, high chairs and changing tables…. To disinfect: (1) Wet the surface with the spray; (2) Leave for 10 minutes. Allow to air‐dry. No rinsing or wiping 
is required, except on direct food contact surfaces which require a potable water rinse after treatment. For heavily soiled or greasy areas, pre‐cleaning is required.” 
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Efficacy Information for Antimicrobial Products Containing Thymol and Citric Acid 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
  • E. coli  

• Staphylococcus aureus (not 
MRSA) 

99.9% 1 minute

Sol‐U‐Guard 2X 
Botanical 
Disinfectant* 
(concentrate; 
0.092% Thymol 
+ 4% Citric 
acid)18  
 
EPA Reg. No. 
66251‐2 

• Pseudomonas aeruginosa 
• Salmonella enterica 
• Streptococcus pyogenes (Strep) 
 

• Influenza A 
(flu virus, surrogate for H1N1) 

• Poliovirus 1 
• Rhinovirus 37 

None listed.  99.9% 10 minutes

*This product is also called SBT 2 to 1 Concentrate. 
 
 
Sol‐U‐Guard is a concentrated disinfectant that contains both thymol and citric acid. It is registered as a disinfectant but does not have demonstrated efficacy 
against antibiotic‐resistant bacteria such as MRSA or VRE. It also is not registered to kill fungi (such as Athletes Foot Fungus), Tb, or Hepatitis viruses. 
This product has a dwell time of 10 minutes for most organisms. According to the marketing material for this product, “The Sol‐U‐Guard Botanical 2x formula is 
the first EPA approved disinfectant to combine thymol and citric acid as active ingredients. Together these proven botanical disinfectants kill over 99.9%* of 
common household germs on hard, nonporous surfaces, some in as little as 1 minute.”19 

 

Efficacy Information for Antimicrobial Products Containing Citric Acid 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
Clean‐Cide20 
[0.6%, RTU 
liquid] 
 
EPA Reg. No. 
34810‐35 

• E. coli 
• Enterococcus faecalis 
Vancomycin/VRE  

• Listeria monocytogenes 
• Pseudomonas aeruginosa 
• Salmonella choleraesuis 
Staphylococcus aureus/MRSA  

• Staphylococcus 
epidermis/MRSE 

 
• Mycobacterium bovis (TB) 

• Adenovirus
• Feline Calicivirus (surrogate for 
Norovirus) 

• Herpes 
• HIV‐1 
• Influenza A  (flu virus) 
• Respiratory Syncytial virus 
• Rotavirus 
• Vaccina virus 

Disinfectant level 5 minutes

• Acinetobacter baumannii  • Canine Parvovirus
• Hepatitis B  
• Poliovirus 

• Athletes Foot Fungus Disinfectant level 10 minutes
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Clean‐Cide Ready to Use Germicidal Detergent is a ready‐to‐use disinfecting cleaner with 0.6% citric acid. Citric acid is the only active ingredient reported by CA DPR for this 
product, and there are no hazardous ingredients listed on its MSDS.21 It is registered with CA DPR as a bactericide, virucide and fungicide, and according to US EPA, it is effective 
against a broad range of bacteria (including antibiotic‐resistant strains such as MRSA and VRE), TB, and viruses, except Hepatitis C.22 A technical information sheet for Clean‐cide 

states that it is formulated to clean and disinfect, meets OSHA Requirements for Bloodborne Pathogens, and is effective against both gram‐negative and gram‐
positive bacteria.23 It is not approve for use on food‐contact surfaces. 
 
Clean‐Cide is available as a liquid and wipes. According to the product label instructions, the liquid must be applied at full strength to previously cleaned, hard, 
non‐porous surfaces with a cloth, mop or brush, or by immersing equipment to be disinfected.24 “The surface must remain wet with Clean‐Cide for at least 10 
minutes. Wipe or let air dry.”25  
 

This product is approved for use in California generally on non‐porous surfaces and specifically in veterinary hospitals, nursing homes, food processing/handling facilities (only on 
non‐food contact surfaces), and household sickrooms as well as on hospital critical/semi‐critical items.26 
 
 

Efficacy Information for Antimicrobial Products Containing Citric Acid + Silver Ions 
Product   Bacteria   Viruses Fungi Kill Rate Dwell Time
Envirox Critical 
Care* (RTU, 
4.84% citric acid 
+ 0.003% silver 
ions)  
 
Various 
products have 
different EPA 
registration 
numbers 

• Listeria monocytogenes 
• Pseudomonas aeruginosa 
• Salmonella choleraesuis 
• Staphylococcus aureus 

• HIV‐1 Disinfectant level 30 seconds

  • Herpes  Disinfectant level 1 minute
• MRSA 
• VRE 

Disinfectant level 2 minutes

  • Influenza A
• Rhinovirus 
• Polio Type 2 

• Athletes Foot Fungus Disinfectant level 10 minutes

*The following CA‐registered products have the same active ingredients and are expected to have equivalent efficacies: Clean Kill 30, Duraclean, Germ Control 24 – Silver 
Formula, One Shot Plus, PureGreen24, Spectrum 24, Staph Attack and Staph Control. 
 
RECOMMENDED FOR LIMITED USE. Silver ions stabilized with citric acid are found in antimicrobial surface cleaning products used as broad spectrum 
disinfectants and non‐food contact sanitizers. These products are capable of killing bacteria, viruses and fungi on hard, nonporous surfaces. They are 
approved for use in hospitals, schools and office buildings as well as other commercial and residential settings. They are also EPA‐registered for use on 
toys. 
 
As of September 2009, there were nine products containing silver ions and citric acid as active ingredients registered for use in California by the CA DPR. 
They are all ready‐to‐use products that contain 0.003% silver (ionic or metallic) and 4.84% citric acid, and can be applied by spraying, washing, soaking or 
dipping. 
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Although it can kill some pathogens (such as HIV and “Staph” bacteria) in as little as 30 seconds, the typical citric acid‐stabilized silver ion surface disinfectant needs to be left on 
surfaces (dwell) for 10 minutes to kill other viruses (such as Rhinovirus and Influenza A, which can cause colds and flu) and fungi (such as the fungus that causes Athlete’s Foot). 
None of these products are found on EPA’s lists of antimicrobial products capable of killing Tuberculosis (TB)27 or Hepatitis28.  
 
One of the primary benefits of silver is that because metals are inherently persistent, the antimicrobial effects of silver ions can last long after they have been applied. The CDC 
cited a “comparative evaluation of six disinfectant formulations for residual antimicrobial activity [that] demonstrated that only the silver disinfectant demonstrated significant 
residual activity against S. aureus and P. aeruginosa.”29 According to manufacturers, SDC‐containing products have "24 hour residual effectiveness" and a shelf life of several 
years. Disinfectants containing silver ions may also be useful in case of a MRSA outbreak because of its short, 2‐minute dwell time against antibiotic‐resistant bacteria. However, 
because this product is only available in a ready‐to‐use formulation that are typically packaged in spray bottles, it would be most practical and cost‐effective for use on small 
“touch‐point” surfaces such as sinks, restroom door handles, etc. 
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EPA Registered Hard Surface Disinfectants Comparison Chart  
 

Active 
Ingredient  
in 
Institutional 
Disinfectant 
Products 

Bleach- Sodium  
Hypochlorite  
5.25% (bleach 
concentrate) 
 

Phenols 
 

Quaternary 
Ammonium 
Compounds 
 

Accelerated 
Hydrogen Peroxide 
(hydrogen peroxide 
/anionic 
surfactants) 
 

Botanicals 
Example- 
Benefect – Thymol 
 

Silver Dihydrogen 
Citrate 
Example -
PureGreen 24 

Product 
Description 

• EPA registered 
chlorine bleach 
at a 5.25% 
dilution. (Use 
only EPA 
registered 
products for 
disinfecting 
purposes.) 

• Ready-to-use. 
• Usually an 

aerosol 
product. 

• Warning – not 
intended for 
use as an air 
freshener. 

• Range of 
products that 
use “quats” as 
the active 
ingredients. 

• Hydrogen 
peroxide in 
synergy with a 
blend of 
commonly used 
ingredients. 

• Plant based 
products with 
natural 
disinfecting 
characteristics. 

• Combination 
of citric acid 
and a minute 
amount of 
silver ions. 

CDC 
Disinfection 
Level   

• Intermediate 
Level 
Disinfectant 

 

• Some are 
intermediate 
some are low 
level - noted 
on label. 

 

• Low Level 
Disinfectant 

 

• Product Specific 
• Low or 

Intermediate 
Level          
Disinfectant 

 

• Intermediate 
Level 
Disinfectant 

 

• Low Level 
Disinfectant 

 

EPA Toxicity 
Category 
See Chart 
Below 

• Category I  
 

• Category I or 
II 

• Category III • Category III or 
IV, product 
specific. 

• Category IV • Category IV 
 

Pre-cleaning 
Needed 

• Surfaces must 
be pre-cleaned.1 

• Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting. 

• Surfaces must 
be pre-
cleaned.2 

• Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting. 

 

• Product 
specific. Some 
products 
registered as 
one-step 
disinfectant 
cleaners.  

•  Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting. 

• Registered as 
one-step 
disinfectant 
cleaners.  

•  Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting.  

 

• Surfaces must be 
pre-cleaned 
according to label 
instructions. 

• Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting.  

 

• Surfaces must 
be pre-cleaned 
according to 
label 
instructions. 

• Best practices 
advise pre-
cleaning all 
surfaces before 
disinfecting.  
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Active 
Ingredient  
in 
Institutional 
Disinfectant 
Products 

Bleach- Sodium  
Hypochlorite  
5.25% (bleach 
concentrate) 
 

Phenols 
 

Quaternary 
Ammonium 
Compounds 
 

Accelerated 
Hydrogen Peroxide 
(hydrogen peroxide 
/anionic 
surfactants) 
 

Botanicals 
Example- 
Benefect – Thymol 
 

Silver Dihydrogen 
Citrate 
Example -
PureGreen 24 

Storage  • If used for 
disinfecting 
purposes, 
bleach should 
not be stored 
longer than 3 
months. When 
mixed with 
water the 
solution is only 
effective as a 
disinfectant for 
24 hours.3 

• Stable in 
storage. 

• Flammable if 
in aerosol 
form.4 

• Stable in 
storage. 

• Stable in storage. 
2 year shelf life. 

• Stable in storage. 
2 year shelf life. 

• Stable in 
storage. No 
expiration date 
required. 

Effectiveness • Effective 
against most 
bacteria and 
some viruses 
and is registered 
as effective 
against HIV, 
HBV, H1N1 
(Influenza A), 
MRSA and 
TB.5 

• See notes below 

• Read product 
label for 
effectiveness 
against 
specific 
microbes.  

• Generally 
effective against 
a broad 
spectrum of 
microbes 
including 
MRSA and 
H1N1 
(Influenza A), 
but typically not 
proven effective 
against spores. 

• Read product 
label for 
effectiveness 
against TB. 

• Effective against 
a broad spectrum 
of microbes 
including H1N1 
(Influenza A), 
norovirus and 
MRSA. 

• Read product 
label for specific 
claims including 
TB. 

• Effective against 
a broad spectrum 
of microbes 
including H1N1 
(Influenza A). TB 
and MRSA. 

• Read product 
label. 

• Effective 
against a broad 
spectrum of 
microbes 
including 
MRSA, 
norovirus and 
H1N1 
(Influenza A). 

• Read product 
label. 

 

Dwell Time • 5-10 minute 
dwell time.  

• (Read the label 
for specific 

• Generally 10 
minute dwell 
time.  

• (Read the label 

• Generally 10 
minute dwell 
time.  

•  (Read the label 

• 1 - 10 minute 
dwell time.  

• (Read the label 
for specific 

• 10 minute dwell 
time. 

•  (Read the label 
for specific 

• 30 second to 
10 minute 
dwell time. 

• (Read the label 
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Active 
Ingredient  
in 
Institutional 
Disinfectant 
Products 

Bleach- Sodium  
Hypochlorite  
5.25% (bleach 
concentrate) 
 

Phenols 
 

Quaternary 
Ammonium 
Compounds 
 

Accelerated 
Hydrogen Peroxide 
(hydrogen peroxide 
/anionic 
surfactants) 
 

Botanicals 
Example- 
Benefect – Thymol 
 

Silver Dihydrogen 
Citrate 
Example -
PureGreen 24 

recommended 
dwell times.) 

 

for specific 
recommended 
dwell times.) 

for specific 
recommended 
dwell times.) 

 

recommended 
dwell times.) 

 

recommended 
dwell times.)  

 

for specific 
recommended 
dwell times.)  

 
Health Effects • Mixing with 

ammonia, 
ammonium 
quaternary 
compounds and 
other acidic 
products can 
create 
poisonous gas.6 

• Corrosive to 
eyes and skin, 
and a 
respiratory 
irritant.7  

• Suspected 
cardiovascular, 
gastrointestinal 
or liver, kidney, 
central nervous 
system, 
respiratory, and 
skin or sense 
organ toxicant.8 

• Phenols are 
recognized 
carcinogens 
(CA Prop. 65), 
suspected 
cardiovascular, 
developmental 
neurological, 
reproductive, 
respiratory, 
skin and sense 
organ 
toxicant.9 

• Corrosive to 
eyes and 
skin.10 

• Absorbed 
through the 
skin and by 
inhalation.11 

• Can cause 
contact 
dermatitis and 
nasal 
irritation.12 
Ammonium 
quaternary 
compounds 
including 
benzalkonium 
chloride, 
dodecyl-
dimenthyl-
benzyl 
ammonium 
chloride and 
lauryl dimethyl 
benzyl 
ammonium 
chloride are 
respiratory 
sensitizers, and 
are associated 
with asthma.13  

 

• Some products 
using this 
technology have 
been third-party 
certified by 
EcoLogo to meet 
environmental 
and human 
health criteria. 
(EPA does not 
allow eco labels 
on disinfectants.) 

• No warning or 
first aid 
statements are 
required on the 
material safety 
data sheet. 

• The botanical oils 
in the product are 
either F.D.A 
(Food and Drug 
Administration) 
approved as Food 
Additives or on 
the United States 
G.R.A.S. 
(Generally 
Recognized as 
Safe) list.  

• Third-party 
certified by 
EcoLogo to meet 
environmental 
and human health 
criteria. (EPA 
does not allow 
eco labels on 
disinfectants.) 

 

• No warning or 
       first aid state- 
       ments are  
       required on the 
       label.  

Exposure • Personal • Requires   • Requires • No special • No special •  No special 
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Active 
Ingredient  
in 
Institutional 
Disinfectant 
Products 

Bleach- Sodium  
Hypochlorite  
5.25% (bleach 
concentrate) 
 

Phenols 
 

Quaternary 
Ammonium 
Compounds 
 

Accelerated 
Hydrogen Peroxide 
(hydrogen peroxide 
/anionic 
surfactants) 
 

Botanicals 
Example- 
Benefect – Thymol 
 

Silver Dihydrogen 
Citrate 
Example -
PureGreen 24 

Controls protection 
equipment 
and/or increased 
ventilation 
should be 
used.14 

• See notes 
below. 

 
 

personal 
protection 
equipment and 
increased 
ventilation.15 

•  See notes         
below. 

personal 
protection 
equipment and 
proper 
ventilation.  

• See notes 
below. 

requirements.  
• Regular 

ventilation is 
adequate. 

•     See notes below. 

requirements.  
• Regular 

ventilation is 
adequate. 

• See notes below. 

requirements. 
•  Regular 

ventilation is 
adequate. 

•  See notes 
below. 

Environ-
mental Issues 
Pros and 
Cons 

• Toxic to aquatic 
organisms.16  

• Toxic to 
aquatic 
organisms.17 

• Considered a 
persistent bio 
accumulative 
toxin by 
EPA.18 

• Disposal 
restrictions in 
some states.  
Check state 
and local 
regulations. 

 

• Very toxic to 
aquatic life.19 
Also see 
Material Safety 
Data Sheet. 

• Associated with 
antimicrobial 
resistance.20 

• Some products 
using this 
technology have 
been third-party 
certified by 
EcoLogo to meet 
environmental 
and human 
health criteria. 
(EPA does not 
allow eco labels 
on disinfectants.) 

• Third-party 
certified by 
EcoLogo to meet 
environmental 
and human health 
criteria. (EPA 
does not allow 
eco labels on 
disinfectants.) 

• Listed on the 
Grassroots 
Environmental 
Education’s 
ChildSafe 
Products List. 
See 
http://www.the
childsafeschool
.org/pdf/CSGre
v308.pdf  for 
inclusion 
criteria. 

Additional 
Dis-
advantages 

• May damage 
floor finishes, 
carpets, clothing 
and other fibers 
when used in 
higher 
concentrations. 

• Has an 

• Not for use on 
food or food 
utensils.23 

• May damage 
floor finishes 
and other 
surfaces. 

• Caution: Do 

• Thorough 
rinsing required. 
See product 
label for 
specifics. 

• Rinsing is 
required where 
direct skin or 
oral contact can 
occur (children’s 
toys). 

• Not yet widely 
available through 
vendors, may 
need to be 
ordered. 

• Strong odour. 
 

• Not yet widely 
available 
through 
vendors, may 
need to be 
ordered. 
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Active 
Ingredient  
in 
Institutional 
Disinfectant 
Products 

Bleach- Sodium  
Hypochlorite  
5.25% (bleach 
concentrate) 
 

Phenols 
 

Quaternary 
Ammonium 
Compounds 
 

Accelerated 
Hydrogen Peroxide 
(hydrogen peroxide 
/anionic 
surfactants) 
 

Botanicals 
Example- 
Benefect – Thymol 
 

Silver Dihydrogen 
Citrate 
Example -
PureGreen 24 

unpleasant odor.  
• Must be stored 

separately from 
ammonia and 
flammable 
products.21 

• Rinsing is 
required in 
applications 
where direct 
skin or oral 
contact can 
occur 
(children’s 
toys).22  

 
 

not use around 
babies and 
small 
children.24 

• Generally 
leaves a 
residue so 
rinsing is 
required. 

 

Advantages 
 

• Inexpensive. 
• Easy to 

purchase. 
• The same product
       can be used for  
      routine and  
      special event 
       tasks, by  

changing the         
concentration. 

• Readily 
available. 

• Readily 
available.  

• Readily 
available. 

• Non-corrosive in 
diluted form. 

• No rinsing 
required except 
as above. 

• Some products 
are odourless. 

 
 

• Non-corrosive. 
• No rinsing or 

wiping required. 
• Approved by the 

Canadian Food 
Inspection 
Agency for use in 
Food Processing. 

• Suitable for  use 
on children’s 
toys. 

 

• No rinsing 
required.  

•  Non-
corrosive.  

• Odourless. 
• EPA registered 

for use on toys. 
• 24 hour 

residual 
protection. 

 

 
*Notes: 

1. Pre-Cleaning - Except for disinfectant cleaners that are tested to disinfect in the presence of 5% of organic matter, all other disinfectants require 
pre-cleaning. Best practices recommend cleaning first and then disinfecting for optimal efficiency. 
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2. Dwell Time – is product specific. All disinfectants are tested and labeled for the specific amount of time they must be in contact with the surface 
to kill the microbes. The times listed here are approximate only.   

3. Personal Protective Equipment - may be required for the concentrated form of some products, but not for the Ready to Use (pre-diluted form). 
Check the label and the Material Safety Data Sheet (MSDS). 

4. pH. pH is a measure of how acidic or basic a product is. Look for products with a neutral pH of 7 or as close to this number as possible. 
5. Information is from material safety data sheets, Scorecard at http://www.scorecard.org/chemical-profiles/, Pesticide Action Network’s Pesticide 

Database and product information sheets. 
6. Costs - When comparing costs, life cycle costs must be considered.  Although a product may be less expensive to buy, its negative impact on 

surface materials may require replacing hard surfaces more frequently, may increase worker’s compensation claims and may cause environmental 
damage. 

 
  
CDC Definition of 3 Levels of Disinfection - means the use of a chemical procedure that eliminates virtually all recognized pathogenic 
microorganisms but not necessarily all microbial forms (e.g., bacterial endospores) on inanimate objects:  

1. High-level disinfection - kills all organisms, except high levels of bacterial spores, and is effected with a chemical germicide cleared 
for marketing as a sterilant by FDA. Typically not used for generalized disinfecting. 

2. Intermediate-level disinfection - kills mycobacterium, most viruses, and bacteria with a chemical germicide registered as a 
"tuberculocide" by EPA.  

3. Low-level disinfection - kills some viruses and bacteria with a chemical germicide registered as a hospital disinfectant by the EPA. 
 
EPA Toxicity Categories Require These Warnings: 
 
 

Signal Word Category Oral Lethal Dose 
DANGER, POISON (skull and 
crossbones) I Highly toxic A few drops to a teaspoonful 

WARNING II Moderately toxic Over a teaspoonful to one ounce
CAUTION III Slightly toxic Over one ounce to one pint 
CAUTION IV Relatively non-toxic Over one pint to one pound 
1 Based on a 150-pound person. 

 
 
 
                                                 
1 A. Culver, M. Feinberg et.al. Cleaning for Health Products and Practices for a Safer Indoor Environment. 2002. INFORM Inc. http://informinc.org/cleanforhealth.php. 
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2 See specific product information sheet. 
3 University of Oklahoma Health Sciences Environmental Health and Safety Office Saf-T-Gram.  Letter from the Clorox Company. http://www.ouhsc.edu/ehso/saf-t-
gram/Spring01.pdf. 
4 Material Safety Data Sheet.  http://www.spartanchemical.com/sfa/MSDSRep.nsf/0/ebe0e15bf7c02fc285256ea0005451f3!OpenDocument. 
5 EPA, Selected EPA Registered Disinfectants. http://www.epa.gov/oppad001/chemregindex.htm. 
6 Agency for Toxic Substances & Disease Registry (ATSDR) (2007).  Medical Management Guidelines for Calcium Hypochlorite and Sodium Hypochlorite.  
http://www.atsdr.cdc.gov/MHMI/mmg184.html. 
7 Clorox Bleach Material Safety Data Sheet http://www.thecloroxcompany.com/products/msds/bleach/cloroxregularbleach0505_.pdf. 
Agency for Toxic Substances & Disease Registry (ATSDR) (2007).  Medical Management Guidelines for Calcium Hypochlorite and Sodium Hypochlorite.  
http://www.atsdr.cdc.gov/MHMI/mmg184.html. 
8 Scorecard, Chemical Profiles.  http://www.scorecard.org/chemical-profiles/. 
9 Scorecard, Chemical Profiles.  http://www.scorecard.org/chemical-profiles/. 
10 Material Safety Data Sheets. 
11  Material Safety Data Sheets. 
12 Guidelines for Protecting the Safety and Health of Health Care Workers. http://www.cdc.gov/niosh/docs/88-119/chemical.html. 
13 AOEC List of Asthmagens. http://www.aoecdata.org/ExpCodeLookup.aspx. 
14 Guidelines for Protecting the Safety and Health of Health Care Workers. http://www.cdc.gov/niosh/docs/88-119/chemical.html. 
15 Guidelines for Protecting the Safety and Health of Health Care Workers. http://www.cdc.gov/niosh/docs/88-119/chemical.html
16 Brite Bleach Material Safety Data Sheet. http://www.masseywholesale.com/msds/britebleach.pd. 
17 NIOSH International Chemical Safety Card. Phenol- http://www.cdc.gov/niosh/ipcsneng/neng0070.html. 
18 Ohio EPA Pollution Prevention Fact Sheet. http://www.epa.state.oh.us/ocapp/p2/mercury_pbt/fact99.pdf. 
19 Pesticide Action Network Pesticide Database. http://www.pesticideinfo.org/Detail_Product.jsp?REG_NR=00087500081&DIST_NR=000875. 
20 R.Ventullo, R. Larson  (1986)  Adaptation of Aquatic Microbial Communities to Quaternary Ammonium Compounds.  Applied and Environmental Microbiology.  Vol. 
51, No. 2: 356-361.  Feb 1986. http://aem.asm.org/cgi/content/abstract/51/2/356. 
G. Sundheim , S. Langsrud, E. Heir and A. L. Holck. International Biodeterioration & Biodegradation.  
Volume 41, Issues 3-4, 1998, Pages 235-239. http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VG6-3TN9PP1-
B&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=574a268bded54f8
37ce9cecad2519433. 
21 Brite Bleach Material Safety Data Sheet. http://www.masseywholesale.com/msds/britebleach.pd. 
22 Chlorox Health Center: SARS. Cleaning & Sanitation in Daycare Facilities, Schools and Universities.                      
http://www.cloroxprofessional.com/healthcenter/sars6.shtml.   

23 L. Crawford, Z.Yu, E. Keegan, T. Yu. Infection Control Today. A Comparison of Commonly Used Surface Disinfectants. 
http://www.infectioncontroltoday.com/articles/0b1feat2.html.  
24 Ohio EPA Pollution Prevention Fact Sheet. http://www.epa.state.oh.us/ocapp/p2/mercury_pbt/fact99.pdf. 
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http://www.sciencedirect.com/science/journal/09648305
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236030%231998%23999589996%2319279%23FLP%23&_cdi=6030&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=832a385dfca9311caa264e1435e2825a
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http://www.cloroxprofessional.com/healthcenter/sars6.shtml
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