
David	F.	Metzger	
121	N.	Leavitt	Rd.	#313,	Amherst,	OH		44001	

Certified	Radon	Tester	Ohio	License	#:	RS340	&	RC213;	NRPP	ID#:	107699RT		
	

	 1	
	

Contract	#:			per	D.	Boyer/	C.	Fredrichs	for	Radon	Testing	Services	
	

Report	of	Radon	Measurement	Survey	
Date:		November	16,	2018	
Site:			Shaker	Schools,	Shaker	Heights,	Ohio		
												Onaway	Elementary	School	and	Woodbury	Elementary	School	
	
We	are	pleased	to	provide	the	final	report	of	short-term	radon	in-air	testing	at	two	buildings	in	the	Shaker	
Heights	Schools,	conducted	November	7,	2018	through	November	12,	2018.		(Onaway	and	Woodbury	
Elementary	Schools.)	The	radon	measurement	testing	was	performed	using	Extended	Testing	Protocol	in	
accordance	with	ANSI/AARST	MALB	2014,	which	is	in	compliance	with	US	EPA	protocols	and	Ohio	
Department	of	Health	guidelines.	Testing	was	performed	with	E-PERM®	Electret	Ion	Chambers	
	
Radon	is	a	naturally	occurring	radioactive	gas	that	has	been	determined	to	be	the	major	environmental	
cause	of	lung	cancer.	It	is	created	from	the	natural	breakdown	of	uranium,	which	is	found	in	soil	and	rock	
all	over	the	United	States.	Being	lighter	than	the	soil	and	rock	around	it,	radon	gas	travels	up	through	soil	
and	enters	buildings	through	cracks	and	other	holes	in	the	foundation.	Outdoors,	radon	levels	average	0.4	
pCi/L	(picocuries	per	liter	of	air).	This	level	is	not	believed	to	be	a	significant	health	risk.	However,	indoor	
radon	is	trapped	and	accumulates	to	much	higher	levels.	Nationally,	indoor	levels	average	approximately		
1.4	pCi/L.	The	EPA	recommends	taking	action	to	reduce	indoor	radon	levels	at	or	above	4	pCi/L.	
	
Radon	is	colorless,	odorless	and	tasteless.	Therefore	the	only	way	to	know	whether	an	elevated	level	of	
radon	is	present	in	any	dwelling	or	workplace	is	to	test	for	it.	As	a	result	of	a	nationwide	survey	of	radon	
levels	in	schools,	apartment	buildings	and	commercial	buildings,	it	is	estimated	that	nearly	one	in	five	
residential	and	public	buildings	have	at	least	one	ground	contact	(or	a	room	above	an	unused	crawl	space	
or	garage)	with	short	term	radon	measurements	above	4	pCi/L.	
	
Testing	under	the	Extended	Testing	Protocol	requires	that	one	E-PERM®	device	be	placed	in	each	test	
location	with	re-testing	being	required	where	the	initial	results	are	above	4.0	pCi/L.	(Quality	Control	
devices	are	also	deployed	along	with	the	initial	devices.)	Retesting	should	be	performed	with	another	
short-term	test	as	soon	as	is	reasonably	possible	to	confirm	the	elevated	results	within	the	same	timing	
phase.	Results	of	the	retesting	can	then	be	averaged	with	the	results	of	the	initial	test	to	help	to	make	
decisions	about	taking	steps	to	reduce	radon	levels.	There	were	no	measurement	locations	in	either	school	
that	were	above	the	4.0	pCi/L	Action	Level.	
	
The	following	pages	provide	a	complete	breakdown	of	the	testing	process	and	the	results	of	that	process	
and	recommendations	for	action	going	forward.	
	
Please	feel	free	to	contact	me	if	you	have	any	questions	regarding	this	report.	

Respectfully	submitted,	

	

David	F.	Metzger,	DFM	Consulting	Services,	LLC,	dba	1st	Option	Radon	Measurement;	Duns	#868833778	
ODH	License	#RS340	&	RC213;		NRPP	Certification	#	107699	RT	&	108530	RMT	
121	N.	Leavitt	Rd.	#313,	Amherst,	OH		44001	
440/213-7115			davidmprints@yahoo.com	
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Onaway	and	Woodbury	Schools,	Radon	Testing	Procedures	and	Results	
	
Short	term,	three	to	four	day,	Radon	In-Air	testing	was	performed	at	the	aforementioned	facilities	between	
November	7	and	November	12,	2018.	Testing	was	conducted	with	Short	Term	E-PERM®	Electret	Ion	
Chambers.	The	measurement	devices	were	placed	in	accordance	with	the	EPA	Protocols	(EPA	402-R-92-
004,	July	1992	(revised))	and	ANSI/AARST	MALB	2014	.	
	
As	specified	in	the	protocol,	measurement	devices	(E-PERMs)	were	placed	in	100%	of	the	ground	contact	
rooms	that	are	or	may	be	regularly	occupied	and	on	at	least	one	room	on	each	floor	of	each	building	
(ensuring	that	at	least	10%	of	all	rooms	above	the	ground	floor	were	tested).	Large	rooms	such	as	the	gym	
were	tested	at	a	rate	of	one	device	for	at	least	every	2,000	square	feet	of	floor	space.	
	
The	Radon	Electret	Calculation	Log	that	follows	(pages	6-8)	provides	a	room	by	room	breakdown	by	
building	of	the	testing	results.	
	
Closed	Building	Conditions	and	Weather	
Closed	Building	Conditions	(CBC)	were	in	place	for	more	than	12	hours	prior	to	testing	and	were,	for	the	
most	part,	maintained	during	the	testing	period.	Heating	and	air	conditioning	of	the	facility	operated	as	
normal	during	the	entire	testing	period.	An	effort	was	made	to	ensure	that	doors	were	opened	only	as	
needed.		
	
Weather	conditions	during	the	test	were	not	remarkable.	Seasonal	fall	weather	prevailed.	There	were	no	
significant	weather	events	that	occurred	during	the	testing	period	that	would	have	had	an	effect	on	the	
results.		
		
Quality	Control	Measures	
Duplicates	
Duplicate	measurements	provide	a	check	on	the	quality	of	measurement	result	and	allow	the	technician	to	
make	estimates	of	the	relative	precision	of	the	devices	measurements.	Duplicates	devices	are	placed	in	at	
least	10%	of	the	device	locations	as	defined	by	the	aforementioned	protocol.	All	produced	duplicate	results	
within	the	tolerable	range.	See	Quality	Control	Duplicate	entries	on	the	Radon	Electret	Calculation	Log	
(pages	6-8).	
	
	
Blanks	
Blanks	are	unexposed	devices	used	as	a	laboratory	analysis	tool	to	ensure	that	background	measurements	
and	corrections	are	within	tolerance.	Sealed	blank	devices	were	placed	in	6%	of	the	locations	and	all	tested	
below	the	lower	limit	of	detection	of	the	device,	indicating	no	background	radiation	effect.	Blanks	are	noted	
on	the	Radon	Electret	Log	on	pages	6-8	of	this	report.	
	
Spikes	
Spike	Testing	is	done	to	ensure	proper	calibration	of	both	devices	and	laboratory	measurements.	Licensed	
and	certified	Radon	Testers	are	required	to	perform	spike	tests	at	a	rate	of	3%	of	the	number	of	radon	tests	
performed	(or	a	maximum	of	6/mo.).	Spike	testing	at	Rad	Elec,	Inc.	produced	Relative	Percent	Error		(RPE)	
that	were	well	below	the	maximum	threshold	specified	by	the	USEPA.		Spike	testing	results	can	be	found	on	
page	8	of	this	report.	
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Device	Placement	
Devices	were	placed	in	accordance	with	aforementioned	protocol.	Photos	of	typical	placements	are	shown	
below.	Photos	indicating	placement	in	most	rooms	are	part	of	the	testers	records	and	will	be	made	
available	upon	request.	

										 	

E-PERM®	device	was	deployed	inside	a	breathable	Tyvek	envelope.	Room	locations	and		
deployment	data	are	indicated	on	each	envelope.	
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Follow-up	
The	procedures	of	Extended	Testing	Protocol	call	for	follow-up	testing	at	locations	where	initial	results	
were	above	4.0	pCi/L.	Recommended	testing	may	be	another	short	term	test	or	a	long	term	(91	to	365	
days)	test	depending	on	the	recorded	radon	concentration.		Although	follow-up	testing	will	not	be	
necessary	because	there	were	no	elevated	measurements	detected	in	the	initial	survey,	1st	Option	will	
continue	to	be	available	to	provide	any	short	or	long	term	follow-up	testing	required	with	either	E-PERM®	
radon	detection	device	or	Alpha	Track	devices.	
	
IRE	(Individual	Relative	Error)	
Calculation	of	Individual	Relative	Error	for	all	duplicates	was	within	acceptable	tolerances.	All	measured	
less	than	the	Lower	Limit	of	Detection	ability	of	the	measurement	device.	
	
This	report	includes	the	following	documentation:	
	
Deployment	Data	Form	and	Tamper	Resistant	Method		
Tyvek	envelopes	were	used	to	hold	the	E-PERM®	radon	detection	device.	These	envelopes	contained	Closed	
Building	Condition	Instructions.	Data	regarding	placement	of	the	devices	was	documented	on	the	envelope	
and	tracked	via	computer	input.	(As	indicated	above)	The	envelope	was	then	sealed	with	a	wire	tie	
ensuring	that	the	device	was	not	tampered	with.	The	envelopes	were	then	hung	with	Wire	ties	or	placed	
with	tamper	tape	to	ensure	that	they	were	not	moved.	
		
	
Photo	logging	of	deployment	
Photographic	documentation	of	typical	deployment	locations	is	shown	on	page	5	of	this	report.	Additional	
photographs	of	deployments	will	be	made	available	as	needed.		
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Radon	Electret	Log	/	Radon	Calculation	Log	
The	record	of	devices,	their	deployment	locations,	and	details	regarding	deployment	with	indications		
of	offices,	rooms/bays	tested,	details	of	testing,	and	results	is	found	on	pages	7-19	of	this	report.		
	

*		*		*	
	
For	more	information	about	Radon	please	see	A	Citizen’s	Guide	to	Radon	which	can	be	obtained	on	the	
web	at	http://www.epa.gov/radon/pubs/citguide.html	or	the	Ohio	Department	of	Health,	Indoor	Radon	
Program	1-800-523-4439,	or	on	the	web	at	http:www.odh.ohio.gov/odhPrograms/rp/nm_saf/indrad.aspx	.	
or	http://radon.utoledo.edu	,	or	by	contacting	1st	Option	Radon	Measurement	at	davidmprints@yahoo.com.	
	
	
 

For additional information contact 
Ohio Department of Health, Indoor Radon Program 

1-800-523-4439 or on the web at http://www.odh.ohio.gov/odhPrograms/rp/nm_saf/indrad.aspx or 
http//radon.utoledo.edu 
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SUMMARY:	
	
In	summary,	there	were	no	test	locations	where	the	average	radon	concentration	was	measured	at	or	above	
the	EPA	Action	Level.	In	fact,	there	were	no	measurements	above	2.0	pCi/L	in	the	Onaway	building	and	only		
one	test	location	in	Woodbury	measured	above	2.0	pCi/L		(That	was	3.0	in	room	130.)	Keeping	in	mind	that	
the	EPA	Action	Level	is	4.0	pCi/L,	there	is	no	indication	that	steps	to	reduce	radon	levels	in	either	of	these	
two	buildings	would	be	necessary	at	this	time.	The	EPA	guidelines	strongly	recommend	retesting	every	5	
years	to	ensure	that	any	changes	to	the	building	structure,	the	heating	and	cooling	system	and	the	soil	
beneath	the	buildings	have	not	become	altered	to	the	point	where	radon	intrusion	might	increase.		
	
We	recommend	that	a	communication	be	sent	to	all	faculty,	staff	members,	and	parents	to	inform	them	of	
the	fact	that	the	testing	produced	no	measurements	at	or	above	the	EPA	Action	Level.			
	
Unfortunately	we	cannot	assume	that	because	radon	levels	in	these	two	schools	were	below	the	Action	
Level,	the	students,	faculty,	and	staff	other	neighboring	school	buildings	are	also	not	at	risk.	We	suggest	
establishing	a	schedule	of	testing	of	all	of	the	facilities	of	the	Shaker	Heights	School	System	to	ensure	the	
health	and	well	being	of	the	students	and	staff.		
	
We	encourage	you	to	contact	us	if	there	are	any	questions	regarding	the	testing,	the	process	or	the	results	
of	this	radon	screening	measurement	in	your	facilities.			
	
This	is	the	report	of	radon	gas	screening	measurement.	The	measurement	was	performed	using	short	term	
E-PERM®	Electret	Ion	Chambers	(SST),	and	was	performed	in	conformance	with	test	protocols	in	3701-69-
07	Appendix	A	of	the	Ohio	Administrative	Code	and	ANSI/AARST	MALB-(Draft	7/2012)	Protocol	for	
Conducting	Radon	and	Radon	Decay	Product	Measurements	in	Schools	and	Large	Buildings.	While	every	
effort	was	made	to	maintain	optimum	quality	control	and	Ohio	Radon	Measurement	Protocols	during	the	
testing	period,	neither	DFM	Consulting	Services,	LLC,	dba	1st	Option	Radon	Measurement,	nor	David	
Metzger,	Licensed	Radon	Tester,	provides	any	warranty,	expressed	or	implied	for	any	consequences	of	
erroneous	results.	There	can	be	some	uncertainty	with	any	measurement	due	to	statistical	variations,	
extreme	weather	conditions,	building	operations,	and	other	factors.	DFM	Consulting	Services,	LLC,	1st	
Option	Radon	Measurement	and	David	F.	Metzger	shall	not	be	liable	under	any	charge	or	claim	for	loss,	
claims,	charges,	fees,	demands,	expenses,	or	damages	resulting	from	a	radon	test.	

Respectfully	submitted,	

	

	

David	F.	Metzger,	DFM	Consulting	Services,	LLC	dba	1st	Option	Radon	Measurement	
ODH	License	#RS340	&	RC213	
NRPP	ID	#	107699	RT	&	108530	RMT		
NRSB	Certified	#11SS045	
121	N.	Leavitt	Rd.,	Amherst,	OH		44001	
	


