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Energy	code	update	
Interna'onal	Energy	Conserva'on	Code,	2015	Edi'on	
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Federal	Register	
June	11,	2015	
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States	must	cerBfy	whether	
their	residenBal	energy	code	
complies	with	IECC	2015	levels	

by	June	12,	2017.	
	
This	typically	causes	states	to	
update	their	Energy	Code	

Status	of	states’	adop9ons	
hSp://www.nrca.net/Technical/EnergyCodes	
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IECC	2015:	
Commercial	buildings:	
•  All	except	“ResidenBal	
Buildings”	

ResidenBal	buildings:	
•  One-	and	two-family	
dwellings,	mulBple	
single-family	dwellings	
and	Group	R-2,	R-3	and	
R-4	buildings	three	
stories	or	less	

	
	

7	

Format	of	IECC	2015	
Commercial	(CE):	
•  Ch.	1-Scope	
•  Ch.	2-DefiniBons	
•  Ch.	3-General	requirements	
•  Ch.	4-Commercial	energy	

efficiency	
•  Ch.	5-ExisBng	buildings	
•  Ch.	6-Reference	standards	

Residen9al	(RE):	
•  Ch.	1-Scope	
•  Ch.	2-DefiniBons	
•  Ch.	3-General	requirements	
•  Ch.	4-ResidenBal	energy	

efficiency	
•  Ch.	5-ExisBng	buildings	
•  Ch.	6-Reference	standards	
•  Appendix	RA-Atmospheric	

venBng	
•  Appendix	RB-Solar-ready	

provisions	

8	

Residen8al	provisions	are	not	addressed	in	this	presenta8on	
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IECC	2015	–	Commercial	(CE)	
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IECC	2015,	Fig.	C301.1-Climate	zones	
Fig.	R301.1	(residenBal	climate	zones)	is	similar	
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Ch.	4[CE]-Commercial	energy	efficiency	

C401.2	Applica9on.	Commercial	buildings	shall	comply	with	one	
of	the	following:	
1.	The	requirements	of	ANSI/ASHRAE/IESNA	90.1.	
2.	The	requirements	of	SecBons	C402	through	C405.	In	addiBon,	
commercial	buildings	shall	comply	with	SecBon	C406	and	
tenant	spaces	shall	comply	with	SecBon	C406.1.1.	

3.	The	requirements	of	SecBons	C402.5,	C403.2,	C404,	C405.2,	
C405.3,	C405.4,	C405.6	and	C407.	The	building	energy	cost	
shall	be	equal	to	or	less	than	85	percent	of	the	standard	
reference	design	building.	

11	

Ch.	4[CE]-Commercial	energy	efficiency	

C402.1.1	Low-energy	buildings.	The	following	low	energy	
buildings,	or	porBons	thereof	separated	from	the	remainder	
of	the	building	by	building	thermal	envelope	assemblies	
complying	with	this	secBon,	shall	be	exempt	from	the	
building	thermal	envelope	provisions	of	SecBon	C402.	
1.	Those	with	a	peak	design	rate	of	energy	usage	less	than	
3.4	Btu/h	·	g2	(10.7	W/m2)	or	1.0	waS	per	square	foot	
(10.7	W/m2)	of	floor	area	for	space	condiBoning	purposes.	

2.	Those	that	do	not	contain	condiBoned	space.	
3.	Greenhouses.	

12	
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Ch.	4[CE]-Commercial	energy	efficiency	

C402.2.2	Roof	assembly.	The	minimum	thermal	resistance	
(R-value)	of	the	insulaBng	material	installed	either	between	
the	roof	framing	or	conBnuously	on	the	roof	assembly	shall	
be	as	specified	in	Table	C402.1.3,	based	on	construcBon	
materials	used	in	the	roof	assembly.	Skylight	curbs	shall	be	
insulated	to	the	level	of	roofs	with	insulaBon	enBrely	above	
deck	or	R-5,	whichever	is	less.	
Excep9ons:	[next	slide]	
InsulaBon	installed	on	a	suspended	ceiling	with	removable	
ceiling	Bles	shall	not	be	considered	part	of	the	minimum	
thermal	resistance	of	the	roof	insulaBon.	

13	

Ch.	4[CE]-Commercial	energy	efficiency	
Excep9ons:	
1.	ConBnuously	insulated	roof	assemblies	where	the	thickness	
of	insulaBon	varies	1	inch	(25	mm)	or	less	and	where	the	
area-weighted	U-factor	is	equivalent	to	the	same	assembly	
with	the	R-value	specified	in	Table	C402.1.3.	

2.	Where	tapered	insulaBon	is	used	with	insulaBon	enBrely	
above	deck,	the	R-value	where	the	insulaBon	thickness	varies	
1	inch	(25	mm)	or	less	from	the	minimum	thickness	of	
tapered	insulaBon	shall	comply	with	the	R-value	specified	in	
Table	C402.1.3.	

3.	Unit	skylight	curbs	included	as	a	component	of	a	skylight	
listed	and	labeled	in	accordance	with	NFRC	100	shall	not	be	
required	to	be	insulated.	

14	
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Roofing-specific	adapta9on	of	Table	C402.1.3	
Commercial	Buildings	(InsulaBon	component	R-value-based	method)	

Climate	zone	 Assembly	descrip9on	

Insula9on	
en9rely	above	deck	

Metal	buildings	 AXc	and	other	

1	 R-20ci	(all	other)	

R-19	+	R-11	LS	

R-38	
R-25ci	(Group	R)	

2	
R-25ci	

3	

4	

R-30ci	

R-38		
(except	Marine	4)	

5	 R-38	(all	other)	
R-49	(Group	R,	
Marine	4)	

6	 R-25	+	R-11	LS	

R-49	7	
R-35ci	 R-30	+	R-11	LS	

8	

15	
ci	=	ConBnuous	insulaBon;	LS	=	Liner	system	

Ch.	4[CE]-Commercial	energy	efficiency	
C402.3	Roof	solar	reflectance	and	thermal	emiZance.	Low-
sloped	roofs	directly	above	cooled	condiBoned	spaces	in	Climate	
Zones	1,	2	and	3	shall	comply	with	one	or	more	of	the	opBons	in	
Table	C402.3.	
Excep9ons:	[next	slide]	

16	

TABLE	C402.2	
MINIMUM	ROOF	REFLECTANCE	AND	EMITTNCE	OPTIONS	

Three-year	solar	reflectance	of	0.55	and		
3-year	aged	thermal	emiSance	of	0.75	

Three-year-aged	solar	reflectance	index	of	64	
[Footnotes	omiSed	for	clarity]	
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Ch.	4[CE]-Commercial	energy	efficiency	
Excep9ons:	The	following	roofs	and	porBons	of	roofs	are	exempt	
from	the	requirements	of	Table	C402.3:	
1.	PorBons	of	the	roof	that	include	or	are	covered	by	the	following:	
1.1.	Photovoltaic	systems	or	components.	
1.2.	Solar	air	or	water-heaBng	systems	or	components.	
1.3.	Roof	gardens	or	landscaped	roofs.	
1.4.	Above-roof	decks	or	walkways.	
1.5.	Skylights.	
1.6.	HVAC	systems	and	components,	and	other	opaque	objects	

mounted	above	the	roof.	
2.	PorBons	of	the	roof	shaded	during	the	peak	sun	angle	on	the	
summer	solsBce	by	permanent	features	of	the	building	or	by	
permanent	features	of	adjacent	buildings.	[ConBnued…]	

17	

Ch.	4[CE]-Commercial	energy	efficiency	
3.	PorBons	of	roofs	that	are	ballasted	with	a	minimum	stone	
ballast	of	17	pounds	per	square	foot	[74	kg/m2]	or	23	psf	[117	
kg/m2]	pavers.	

4.	Roofs	where	not	less	than	75	percent	of	the	roof	area	complies	
with	one	or	more	of	the	excepBons	to	this	secBon.	

C402.3.1	Aged	roof	solar	reflectance.	Where	an	aged	solar	
reflectance	required	by	SecBon	C402.3	is	not	available,	it	shall	be	
determined	in	accordance	with	EquaBon	4-3.	

Raged		=	[0.2+0.7(Rini'al	-	0.2)] 	 	 		(Equa9on	4-3)	
where:	
Raged		=	The	aged	solar	reflectance.	
Rini'al	=	The	iniBal	solar	reflectance	determined	in	accordance	

with	CRRC-1.	

18	
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Ch.	4[CE]-Commercial	energy	efficiency	
C402.5	Air	leakage—thermal	envelope	(Mandatory).	The	thermal	
envelope	of	buildings	shall	comply	with	SecBons	C402.5.1	through	
C402.5.8,	or	the	building	thermal	envelope	shall	be	tested	in	
accordance	with	ASTM	E	779	at	a	pressure	differenBal	of	0.3	inch	
water	gauge	(75	Pa)	or	an	equivalent	method	approved	by	the	
code	official	and	deemed	to	comply	with	the	provisions	of	this	
secBon	when	the	tested	air	leakage	rate	of	the	building	thermal	
envelope	is	not	greater	than	0.40	cfm/g2	(0.2	L/s	·	m2).	Where	
compliance	is	based	on	such	tesBng,	the	building	shall	also	comply	
with	SecBons	C402.5.5,	C402.5.6	and	C402.5.7.	

19	

Ch.	4[CE]-Commercial	energy	efficiency	
C402.5.1	Air	barriers.	A	conBnuous	air	barrier	shall	be	provided	
throughout	the	building	thermal	envelope.	The	air	barriers	shall	be	
permiSed	to	be	located	on	the	inside	or	outside	of	the	building	
envelope,	located	within	the	assemblies	composing	the	envelope,	
or	any	combinaBon	thereof.	The	air	barrier	shall	comply	with	
SecBons	C402.5.1.1	and	C402.5.1.2.	

Excep9on:	Air	barriers	are	not	required	in	buildings	
located	in	Climate	Zone	2B.	

20	
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Ch.	4[CE]-Commercial	energy	efficiency	
C402.5.1.2	Air	barrier	compliance	op9ons.	A	conBnuous	air	
barrier	for	the	opaque	building	envelope	shall	comply	with	SecBon	
C402.5.1.2.1	or	C402.5.1.2.2.	
C402.5.1.2.1	Materials.	Materials	with	an	air	permeability	
not	greater	than	0.004	cfm/g2	(0.02	L/s	·	m2)	under	a	pressure	
differenBal	of	0.3	inch	water	gauge	(75	Pa)	when	tested	in	
accordance	with	ASTM	E	2178	shall	comply	with	this	secBon.	
Materials	in	Items	1	through	16	shall	be	deemed	to	comply	with	
this	secBon,	provided	joints	are	sealed	and	materials	are	
installed	as	air	barriers	in	accordance	with	the	manufacturer’s	
instrucBons.	
[ConBnued…]	

21	

Ch.	4[CE]-Commercial	energy	efficiency	
1.-4. 	…	
5.  Closed-cell	spray	foam	a	minimum	density	of	1.5	pcf	

(2.4	kg/m3)	having	a	thickness	of	not	less	than	1½	
inches	(38	mm)	

6.-8. 	…	
9.	 	Built-up	roofing	membrane.	
10.  Modified	bituminous	roof	membrane.	
11.  Fully	adhered	single-ply	roof	membrane.	
12.-16. 	…	
	

22	
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Ch.	4[CE]-Commercial	energy	efficiency	
C402.5.1.2.2	Assemblies.	Assemblies	of	materials	and	components	
with	an	average	air	leakage	not	greater	than	0.04	cfm/g2	(0.2	L/s	·	
m2)	under	a	pressure	differenBal	of	0.3	inch	of	water	gauge	(w.g.)
(75	Pa)	when	tested	in	accordance	with	ASTM	E	2357,	ASTM	E	
1677	or	ASTM	E	283	shall	comply	with	this	secBon.	Assemblies	
listed	in	Items	1	through	3	shall	be	deemed	to	comply,	provided	
joints	are	sealed	and	the	requirements	of	SecBon	C402.5.1.1	are	
met.	
1.	Concrete	masonry	walls	coated	with	either	one	applicaBon	of	
block	filler	or	two	applicaBons	of	a	paint	or	sealer	coaBng.	

2.	Masonry	walls	constructed	of	clay	or	shale	masonry	units	with	a	
nominal	width	of	4	inches	(102	mm)	or	more.	

3.	A	Portland	cement/sand	parge,	stucco	or	plaster		not	less	than	
1/2	inch	(12.7	mm)	in	thickness.	

23	

Ch.	5[CE]-Commercial	energy	efficiency	
Sec.	C503-Altera9ons:	
C503.3	Building	envelope.	New	building	envelope	assemblies	that	
are	part	of	the	alteraBon	shall	comply	with	SecBons	C402.1	
through	C402.5.	
C503.3.1	Roof	replacement.	Roof	replacements	shall	comply	
with	Table	C402.1.3	or	C402.1.4	where	the	exisBng	roof	
assembly	is	part	of	the	building	thermal	envelope	and	contains	
insulaBon	enBrely	above	the	roof	deck.	

24	

Roof	replacements	shall	comply	to	the	same	IECC	2015	
requirements	as	new	construc8on	
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Ch.	5[CE]-Commercial	energy	efficiency	
SECTION	C504	

REPAIRS	
C504.1	General.	Buildings	and	structures,	and	parts	thereof,	shall	
be	repaired	in	compliance	with	SecBon	C501.3	and	this	secBon.	
Work	on	nondamaged	components	that	is	necessary	for	the	
required	repair	of	damaged	components	shall	be	considered	part	
of	the	repair	and	shall	not	be	subject	to	the	requirements	for	
alteraBons	in	this	chapter.	RouBne	maintenance	required	by	
SecBon	C501.3,	ordinary	repairs	exempt	from	permit	and	
abatement	of	wear	due	to	normal	service	condiBons	shall	not	be	
subject	to	the	requirements	for	repairs	in	this	secBon.	
		Where	a	building	was	constructed	to	comply	with	ANSI/ASHRAE/
IESNA	90.1,	repairs	shall	comply	with	the	standard	
and	need	not	comply	with	SecBons	C402,	C403,	C404	and	C405.	

25	

Ch.	5[CE]-Commercial	energy	efficiency	
C504.2	Applica9on.	For	the	purposes	of	this	code,	the	following	
shall	be	considered	repairs:	
1.	...	
2.	Roof	repairs.	
3.	Air	barriers	shall	not	be	required	for	roof	repair	where	the	
repairs	to	the	building	do	not	include	altera'ons,	renovaBons	or	
repairs	to	the	remainder	of	the	building	envelope.	

4.  …	
5.  …	

26	
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In	summary:	IECC	2015	–	Commercial	(CE)	
•  R-value	
•  Roof	reflecBvity	(Climate	Zones	1-3	only)	
•  Air	retarders	(All	Climates	Zones	except	2B)	
•  Roof	replacement:	

– R-value	requirements	to	IECC	2015	levels	
– Roof	reflecBvity	per	IECC	2015	
– Air	retarder	per	IECC	2105	(whole	building	
envelope	replacement	only)		

27	

		

		

28	

NRCA	“Industry	Issue	Update,”	
November	2014		
Payback	analysis:	
•  100	sq.	single	story	building	
•  Costs	per	R+5	increases		
•  Energy		savings	per	R+5	
increases	

•  Local	energy	costs	
•  Cost	÷	Savings	=	Payback	
•  16	ciBes	in	8	climate	zones	
Payback	results	(Denver,	CO):	
•  R-10	to	R-15:		12.1	yrs.	
•  R-15	to	R-20:		25.1	yrs.	
•  R-20	to	R-25:		40.4	yrs.	
•  R-25	to	R-30:		88.2	yrs.			
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NRCA	code	manuals	
	shop.nrca.net	or	(866)	ASK-NRCA	

		

29	

Consider	joining	ICC	

Membership	categories:	
•  Corporate	member:	$400	(complete	collecBon)	
•  Building	safety	professional	member:	$150	(1	code)	

hSp://www.iccsafe.org/Membership/Pages/join.aspx	
	

	
30	
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		NRCA	“Industry	Issue	
Update,”	August	2013:	
•  Reported	problems	
•  Deck	dryness	tests:	

–  ConvenBonal	dryness	tests	are	
no	longer	reliable	

–  Suggested	using	ASTM	F2170	
•  NRCA	recommendaBons:	

–  Contractors	should	not	
determine	deck	dryness	

–  Don’t	use	lightweight	
structural	concrete	

–  Remedial	repair	suggesBons	

31	

An	up-close	look	

		

32	
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Concrete	Floors	and	Moisture,	2nd	Edi8on	
Howard	M.	Kanare,	CTL	Group	

•  Normal	weight	structural	concrete	
– Less	than	90	days	

•  Lightweight	structural	concrete	
– Almost	6	months		

33 

75% internal RH can be achieved: 

Barrier	One	

“…moisture	vapor	reducBon	
admixture	(water-based	concrete	
admixture).	A	nano	scale,	
chemical	formaBon	of	micro	
calcium	silicate	hydrate	
molecules	that	blocks	moisture	
vapor	transmission	through	the	
capillary	system	of	cemenBBous	
structural	concrete.”	

34	
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Conclusions	

•  Concrete	roof	decks	–	normal	weight	and	
light-weight	structural	–	present	challenging	
moisture-related	consideraBons.	

•  Further	complicated	by	the	use	of	admixtures	
and	method	of	finishing.		

•  NRCA	does	not	support	the	28-day	drying	
period	or	the	plasBc	sheet	test	

	
35	

Conclusions	-	con9nued	

•  Roofing	contractors	can	only	visually	assess	
the	dryness	of	the	concrete’s	top	surface	

•  Roofing	contractors	cannot	readily	assess	any	
remaining	free	moisture	within	concrete	or	its	
likely	release	
Roofing	contractors	are	not	privy	to	and	may	
not	be	knowledgeable	about	the	informa8on	
necessary	to	make	“…when	to	roof…”	decisions	

36	
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Recommenda9ons	
Normal	weight	structural	concrete	

In	new	construcBon:	
•  Designer	should	specify	“…when	to	roof…”	
criteria	
– Consult	with	CM/GC,	concrete	supplier	and	
placement	contractor,	and	roof	system	
manufacturer	

In	reroofing:	
•  If	evidence	of	moisture-related	problems	

associated	with	the	deck,	treat	the	deck	as	
lightweight	structural	concrete	

37	

Recommenda9ons	–	cont.	
Lightweight	structural	concrete	

In	new	construcBon:	
•  NRCA	recommends	lightweight	structural	
concrete	not	be	used	for	roof	deck	
construcBon.	

•  If	lightweight	structural	concrete	is	used,	the	
Designer	should	specifically	idenBfy	concrete	
drying	parameters/when	to	apply	roofing	

38	
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Recommenda9ons	–	cont.	
ExisBng	concrete	roof	decks	(known	to	be	
lightweight	structural	concrete	or	where	
moisture-related	problems	are	evident):	
•  Above-deck	venBng	design	(e.g.,	venBng	base	
sheet)	

•  Adhered	vapor	retarder	(e.g.,	two-part	epoxy	
12-15	mils)		

	
Adhered	or	loosely-laid,	ballasted	roof	systems	

39	

NRLRC’s	Contract	Provisions,	Vol.	III	
“Roofing	Contractor’s	commencement	of	the	roof	
installaBon	indicates	only	that	the	Roofing	Contractor	
has	visually	inspected	the	surface	of	the	roof	deck	for	
visible	defects	and	has	accepted	the	surface	of	the	roof	
deck.	Roofing	Contractor	is	not	responsible	for	the	
construcBon,	structural	sufficiency,	durability,	
fastening,	moisture	content,	suitability,	or	physical	
properBes	of	the	roof	deck	or	other	trades’	work	or	
design.	Roofing	Contractor	is	not	responsible	to	test	or	
assess	moisture	content	of	the	deck	or	substrate.”	

40	
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Insula9on	R-values	

		

41	

Insula9on	R-values	
Interna'onal	Energy	Conserva'on	Code,	2015	Edi'on	

C303.1.4	Insula9on	product	ra9ng.	The	thermal	resistance	
(R-value)	of	insulaBon	shall	be	determined	in	accordance	
with	the	U.S.	Federal	Trade	Commission	R-value	rule	(CFR	
Title	16,	Part	460)	in	units	of	h	·	g2	·	°F/Btu	at	a	mean	
temperature	of	75°F	(24°C).	

42	
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Long-term	thermal	resistance	(LTTR)	
•  ASTM	C1303	
•  ULC-S	770	

LTTR	is	intended	to	represent	the	R-values	of	
specimens	tested	ager	five	years	of	aging	when	

stored	in	a	controlled	laboratory	environment.	This	
five-year	figure	corresponds	closely	to	a	predicted	

15-year,	Bme	weighted	average	of	R-values.	

43	

NRCA	R-values	tes9ng	
•  Polyisocyanurate	(2009	and	previous)	
•  Expanded	polystyrene	(2010)	
•  Extruded	polystyrene	(2010)	
•  Polyisocyanurate	(2015)	

44	
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NRCA	R-value	tes9ng	
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Polyiso.	(ASTM	C1289)	

Polyiso.	(2015)	

NRCA’s	design,	in-service	R-value	
recommenda9on	
Polyisocyanurate	insulaBon	

1986-2011:	
•  R	=	5.6	per	inch	thickness	
2012-2015:	
•  R	=	5.6	per	inch	thickness	(cooling	climates)	
•  R	=	5.0	per	inch	thickness	(heaBng	climates)	

Beginning	in	2016:	
•  R	=	5.0	per	inch	thickness	

46	
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NRCA	recommenda9on	
In	contract	documents,	idenBfy	insulaBon	
by	its	thickness,	not	its	LTTR	or	R-value.	

High-density	polyiso.	coverboard	
Professional	Roofing,	“Tech	today,”	December	2015	
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Addi9onal	issues…	
High-density	polyiso	coverboards	

•  Facer	sheet	delaminaBon	
•  Boards	being	shipped	wet	

– Manufacturer	recommending	
boards	be	laid-out	to	air	dry	

49	

Proper	wind	design	
•  Determine	wind	loads	

–  IBC	Ch.	16-Structural	Design	
– ASCE	7-10,	“Minimum	Design	Loads	
for	Buildings	and	Other	Structures”	

•  Design	for	resistance	
– FM	4474	
– UL	580	or	UL	1897	

50	

IBC	requires	(Sec.	1603)	design	wind	loads	
to	be	shown	in	the	Contract	Documents	
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Specifying	a	wind	warrantee,	
in	itself,	is	not	proper	wind	design	

51	

Design	wind	load	determina9on	
www.roofwinddesigner.com	
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FM	1-28	has	been	updated	
www.fmglobaldatasheets.com	

53	

•  October	2015	update	
•  Based	upon	ASCE	7-05	
with	enhancements	

•  ReformaSed	
•  Be	cauBous	of	FM-
insured	projects	

•  NRCA	will	review	and	
publish	a	summary	of	
changes	

ASCE	7-16	(public	review	drak)	

•  Revised	basic	wind	speed	map	
•  Changes	(and	new)	pressure	
coefficients	

•  Revised	perimeter	and	corner	zones	

Expect	higher	field,	perimeter	and	corner	
upliM	pressures	
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ASCE	7-10	basic	wind	speed	map	
Fig.	1607A--Vult	for	Risk	Category	II	Buildings	

	

ASCE	7-16	(drak)	basic	wind	speed	map	
Risk	Category	II	Buildings	
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GCp	pressure	coefficients	
h	≤	60	g.,	gable	roofs	≤	7	degrees	

57	

Zone	 ASCE	7-10	 ASCE	7-16	(drak)	

1	(field)	 -1.0	 -1.7	

1’	 --	 -0.9	

2	(perimeter)	 -1.8	 -2.3	

3	(corners)	 -2.8	 -3.2	

Zones	
h	≤	60	g.,	gable	roofs	≤	7	degrees	
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ASCE	7-10	 ASCE	7-16	(drak)	
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Proper	wind	design	is	oMen'mes	avoided…	
and	it	is	geOng	more	complicated		

59	

The	NRCA	Roofing	Manual	
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NRCA	App	

		
• NRCA	App	available	on	the	
Apple	Store	and	Google	Play	
Store	for	tablets	

•  iPhone	App	also	available	
• Register	within	App	as	being	
an	NRCA	member	

• The	NRCA	Roofing	Manual	is	
viewable	to	NRCA	members	

• Favorite	and	send	pages	
features	

Manual	online	
www.nrca.net	

		

• Available	to	all	NRCA	
member	registered	users	
(mulBple	users	per	
member	company)	

• “Members	only”	secBon,	
click	on	“My	account”,	
the	“Electronic	file”	

• View,	download	and	print	
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Mark	S.	Graham	
Vice	President,	Technical	Services	
NaBonal	Roofing	Contractors	AssociaBon	
10255	West	Higgins	Road,	600	
Rosemont,	Illinois		60018-5607	
	
(847)	299-9070	
mgraham@nrca.net	
www.nrca.net	
	
TwiSer: 	@MarkGrahamNRCA	
Personal	website:			www.MarkGrahamNRCA.com	
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