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Historical	Code	InnovaCon	

In	the	early	days	of	green	building	the	focus	w
as	

on	alternaCve	building	technologies	and	passive	
solar	and	venClaCon	system

s.		





Em
ergence	of	Third-Party	Standards	

Follow
ing	the	introducCon	of	LEED	in	1998,	a	

num
ber	of	ciCes	started	to	create	local	green	

building	standards.		
	These	program

s	w
ere	typically	adopted	as	part	

of	the	planning/zoning	code.		
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State	Green	Code	
• CalGreen	w

as	first	state	green	building	code.	
• Provided	a	standard	plaWorm

	for	addressing	
fundam

ental	green	building	strategies.	
• Required	coordinaCon	am

ong	the	usual	
suspects	(BSC,	HCD,	DSA,	and	O

SHPD)	and	
CalEPA,	CEC,	W

ater	Resources	Board.	
• Tiers	created	to	advance	innovaCon.	



Em
erging	Codes	and	Standards	

• ASHRAE	Standard	189	
• LEED	Version	4	
• Title	24,	Part	6	–	PV	Credit	and	Com

m
issioning	

• Passive	House		
• N

et	Zero	Energy	
• Living	Building	Challenge	
• Energy	Star	PorWolio	M

anager/Benchm
arking	



Em
erging	Code	Issues	

• IntegraCng	PV	w
ith	ba`ery	storage	

• O
n-Site	W

ater	M
anagem

ent	
• O

n-site	w
ater	m

anagem
ent	(LID,	on-site	treatm

ent)	
• W

ater	neutrality	
• M

icrogrids		
• EcoDistricts	
• ExisCng	buildings		



N
et	Zero	Energy	





N
aConal	M

odel	Codes	–		
ASHRAE	90.1	and	IECC		

	
• ASHRAE’s	Board	of	Directors	approved	energy	use	targets	
that	achieve	ZN

E	in	2031.	

• The	InternaConal	Energy	ConservaCon	Code	(IECC)	is	tracking	
a	path	to	ZN

E	by	2050.		

• How
ever,	there	are	no	m

andates	that	these	ZN
E	goals	be	

achieved	in	m
odel	codes.	

• The	State	of	California	w
as	the	first	m

ajor	jurisdicCon	in	the	
U
.S.	to	set	policy	goals	favoring	ZN

E,	w
ith	ZN

E	low
-rise	

residenCal	slated	for	2020	and	non-residenCal	by	2030.	

• 		



M
ission	Zero	House,	Ann	Arbor,	M

I	

The	M
ission	Zero	House,	a	1901	historic	preservaCon	in	Ann	Arbor,	M

ichigan,	is	a	1,500	square	foot	
single	fam

ily	hom
e	in	a	clim

ate	w
ith	four	disCnct	seasons	(tem

peratures	ranging	from
	95°F	to	-20°F	

[35°C	to	-28°C]).		



zHom
e	w

as	launched	in	2006	as	a	m
arket	catalyst	for	deeply	sustainable,	clim

ate	neutral	hom
es	for	

the	everyday	person.	The	project	is	a	ten	unit	tow
nhom

e	project	designed	to	achieve	zero	net	energy,	
as	w

ell	as	a	num
ber	of	other	environm

ental	benchm
arks.	O

ne	of	the	ten	units	is	being	used	as	a	long	
term

	educaCon	center,	and	w
ill	becom

e	an	affordable	housing	unit	in	2016.	

zHom
e,	Issaquah,	W

A	



N
et	Zero	Energy	

• Typically	results	in	all-electric	buildings	
• M

ay	require	upgraded	electrical	service	
• Roof	area	usually	suffi

cient	for	single-fam
ily.	

• Can	be	challenging	to	achieve	for	buildings	
over	tw

o	stories.	



Passive	House	Standard	
1. 

Space	HeaCng	Energy	Dem
and	is	not	to	exceed	15	kW

h	per	square	m
eter	of	net	

living	space	(treated	floor	area)	per	year	or	10	W
	per	square	m

eter	peak	dem
and.	In	

clim
ates	w

here	acCve	cooling	is	needed,	the	Space	Cooling	Energy	Dem
and	

requirem
ent	roughly	m

atches	the	heat	dem
and	requirem

ents	above,	w
ith	an	

addiConal	allow
ance	for	dehum

idificaCon.	

2. 
The	Renew

able	Renew
able	Prim

ary	Energy	Dem
and,	the	total	energy	to	be	used	for	

all	dom
esCc	applicaCons	(heaCng,	hot	w

ater	and	dom
esCc	electricity)	m

ust	not	
exceed	60	kW

h	per	square	m
eter	of	treated	floor	area	per	year.	

3. 
A	m

axim
um

	of	0.6	air	changes	per	hour	at	50	Pascals	pressure	(ACH50).	

4. 
Therm

al	com
fort	m

ust	be	m
et	for	all	living	areas	during	w

inter	as	w
ell	as	in	sum

m
er,	

w
ith	not	m

ore	than	10	%
	of	the	hours	in	a	given	year	over	25	°C.	



Passive	House,	M
onterey,	CA	



O
n-Site	W

ater	M
anagem

ent	
• RelaCvely	com

m
on	for	single-fam

ily	through	
sepCc	or	package	system

s.		
• U

se	of	recycled	w
ater	for	toilet	flushing	in	

com
m
ercial	builds	fairly	com

m
on.	

• N
ot	com

m
on	for	m

ulC-fam
ily.	

• Challenge	is	24-hour	restricCon	on	w
ater	storage	

and	lack	of	rem
ote	m

onitoring	system
s.	



A	greyw
ater	treatm

ent	and	reuse	system
	designed	to	collect	greyw

ater	from
	the	building	

lavatory	sinks,	show
ers,	and	laundry	m

achines	and	treat	it	to	m
eet	100%

	of	the	non-potable	
dem

and	for	in-building	toilet	flushing	and	site	irrigaCon.	The	system
	consists	of	a	texCle	filter,	

follow
ed	by	m

icrofiltraCon	and	disinfecCon.	The	use	of	the	system
	is	projected	to	save	605,000	

gallons	of	potable	w
ater	annually,	or	about	12.1	m

illion	gallons	over	a	20	year	period.	Cedar	
Springs	has	earned	LEED	for	Hom

es	PlaCnum
	CerCficaCon.	-	Biohabitats	

Cedar	Springs,	La	Verne	



Bullet	Center	
BulliG

	Center,	SeaG
le,	W

A	

A	50,000	com
m
ercial	offi

ce	building,	the	Bulli`	Center	uses	a	variety	of	m
ethods	to	conserve	and	m

anage	
w
ater,	including	the	follow

ing:	rainw
ater	harvesCng;	a	green	roof	and	a	biosw

ale	to	treat	grayw
ater;	and	

com
posCng	toilets.	Challenges	related	to	perm

io
ng	the	w

ater	treatm
ent	system

	are	requiring	the	use	of	
chlorine.	



Living	Buildings	





M
icrogrids	

• 
Sm

all	netw
ork	of	electricity	users	w

ith	a	local	source	of	supply	that	
is	usually	a`ached	to	a	centralized	naConal	grid	but	is	able	to	
funcCon	independently.	

• 
Com

bines	generaCon,	usually	w
ith	solar	photovoltaic,	and	ba`ery	

storage.	
• 

Designed	to	operate	autonom
ous	to	the	m

ain	electrical	grid.	
• 

Requires	space	and	venClaCon	for	ba`ery	storage.	
• 

Cross	the	boundary	betw
een	building	system

s	and	infrastructure.	
• 

Codes	for	ba`ery	storage	not	fully	developed.	
• 

Perm
io

ng	for	shared	system
s	is	a	challenge	–	w

ho	is	responsible?	





EcoDistricts	
• HolisCc	approach	to	a	neighborhood	or	
district.	

• Encourages	m
ulC-funcConal	and	shared	

system
s.	

• Requires	innovaCon	in	design	standards,	
governance,	and	m

aintenance	responsibility.	



Seaholm
	EcoDistrict,	AusIn,	TX	



ExisCng	Buildings	
• Benchm

arking	ordinances	are	becom
ing	

increasingly	com
m
on	–	m

andated	for	com
m
ercial	

buildings	by	AB	802.	
• U

se	Energy	Star	PorWolio	M
anager	as	the	

plaWorm
.	

• Require	various	levels	of	audits	and	upgrades.	
• Results	in	Building	Departm

ents	needing	to	
engage	m

ore	deeply	w
ith	exisCng	building	stock.	



Issues	w
ith	Code	Advancem

ent	
• Pushing	the	envelope	of	green	m

eans	using	
system

s	and	m
aterials	that	are	not	Cm

e-
tested.		

• W
hat	is	the	level	of	tolerable	system

	failure?	
• W

ho	should	take	the	risk	in	code	innovaCon?	
– U

pside	risk	is	low
	(it	w

orks	and	is	safe)	
– Dow

nside	risk	is	high	(it	breaks	and	creates	harm
)	



• Green	projects	and	standards	are	oqen	the	
drivers	of	design	innovaCon.	

• Stakeholder	groups,	trade	organizaCons,	are	
oqen	the	drivers	of	code	innovaCon.	

• State	agencies	develop	the	code.	

Issues	w
ith	Code	Advancem

ent	



W
ho	Connects	the	Designers	w

ith	the	
Code	Developers?	



Code	InnovaIon	-	ConnecIng	the	Dots		
	• Portals	are	needed	for	code	innovaCon	and	
advancem

ent.	
• CalGreen	Tiers	w

ere	supposed	to	be	tesCng	
grounds	but	evolved	into	opConal	codes.	

• Em
erging	issues	require	m

ore	collaboraCon.	



CollaboraIve	Skills	
	EffecCve	Listening	
EffecCve	Speaking	
FacilitaCon	
Conflict	M

anagem
ent	

ConCnuous	EvaluaCon	

CollaboraIve	Behaviors	
	W
illingness	

O
penness	

ValidaCon	
Respect	
Hum

ility	
M
utuality	



Define 
the 

Dillem
a

Com
m
it	to	

Collaborate	
and	the	
Process	

Build	Trust	
and	

Consensus	

Define	the	
O
pportunity	

PrioriCze	
and	

Im
plem

ent	

The	CollaboraIve	Process	



Thank	You!	
	

Q
uesCons	or	Com

m
ents?	


