
The Path to Zero Net Energy 
- finding the story line

Pauline Souza
Partner, Director of Sustainability  
WRNS Studio
psouza@wrnsstudio.com

mailto:psouza@wrnsstudio.com


WRNS STUDIO

big shed 

San Francisco, Honolulu and New York



WRNS STUDIO



Who We Are

diverse  
WRNS STUDIO



257 projects 

10+ years 

old  



Turning down the global thermostat





The AIA 2030 Commitment is a growing national initiative that provides a 

consistent, national framework with simple metrics and a standardized 

reporting format to help firms evaluate the impact design decisions have on an 

individual project's energy performance. 
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measure
Launched in 2009

We signed in 2011

We reported in 2013



WRNS Studio
Overall Progress

Report card



The Act requires 
the California Air 
Resources Board 
(CARB) to develop 
regulations and 
market 
mechanisms that 
will cut the state’s 
GHG emissions to 
1990 levels by 
2020—a 25% 
reduction 
statewide. 



Why is it 

taking so 

long  



it costs too much

the client doesn’t want it 

the schedule doesn’t allow it

I don’t have the fee

- us



it costs too much

Its too complicated 

We don’t have time/talent 

We have never done 

that before 
- clients



Lab

Civic

RenovationCampus 

Library 

Office

Education Education 



$$

$$

$$

$

$$

$$$



16,000 sf

38,000 sf

35,000 sf2 acres

6,300 sf

643,600 sf

21,000 sf

24,000 sf





What worked 
before… 



zero is not necessarily 

inspiring
Not always the place to start



Finding the Story

Listening for the cues



Watsonville Recycled Water Facility

16,000 sf lab and offices
Public Agency

Medium construction budget
LOW - Moderate fees-

Medium interest in driving sustainability through – LEED Silver
CM at Risk model

LEED Platinum
Net Zero Energy

To educate the community about the value of water





SITE & CONSIDERATION

Warmest month – September

Average max temp 78 F

Coldest month December 

Average min temp 38 F

Night and day variations – 19 – 22 deg



WATER
Visible flow of rainwater off roof 

onto cobble stone swales and 

rain chains

Annual precipitation – 23.25 inches

Winter months tend to be wetter than summer

Wettest month of the year – December

Growing season Feb – Oct

Average rainfall – app 12,645 cu ft



WATER
Flow into cobble swales

And dry ponds at interpretation 

garden

Cobble and grassy swales around 

perimeter of project

Treatment by grassy swales and ponds

Two extended vegetated dry ponds = 

app. 16,000 square feet surface area



WATER
Through to dry ponds and 

detention basin

Through to waste water facility 



No gutters



Rain screen siding 



Wood came from 7 minutes away



INTERPERTATION 

GARDEN

PARKING

LEVEE

DETENTION 

BASIN

MAIN

ENTRY

PATIO

OFFICES

PUBLIC 

ACCESS 

LAB

PLANNING STRATEGY
Use all your assets: 

Recycled water used for 

everything except sinks and 

showers

DETENTION 

BASIN



INTERPRETATION 

GARDEN

PATIO FOR 

CLASSES

RIGHT SIZING
Native plants that can 

flourish with recycled water

Consistency vs Educational

Water feature struggle

WATER 

FEATURE



LOCKERS/

SHOWERS

EXERCISE 

ROOM

RIGHT SIZING
Low flow faucets – pv

integrated  

Separate hw tanks

Waterless urinals   



LAB

LAB

PARKING
RIGHT SIZING

Ventilation – cfm vs ach

Lab has operable windows and 

radiant floors

LAB

ENTRY

LAB 

OFFICES





OFFICES & CONTROL COMMAND

CONF. 

ROOM
CONF. 

ROOM

KIT/BREAK 

ROOM

REC

RIGHT SIZING
Temperature comfort

operable windows and ceiling fans

Using Radiant for heating and cooling 





WATER
As primary heating medium



WATER
As primary cooling medium



Water Side Economizer

Energy and Water Saved by

Free Cooling and Water Source Heat Pump System



41

• 10-20% of municipal 

energy in California used 

for water pumping 

• Potential Energy Savings 

from use of RCW

• Large source of Reclaimed 

Water onsite @ Watsonville 

provides energy saving 

opportunity

• RCW not readily available 

for most projects

The aha moment of WATER & ENERGY



Find the Story

now

Connect the Dots





Linear skylights to wash walls for reflected light

Specific skylights for locker/restroom

Ventilation chimneys

Modeled EUI at 56.9 and actual at 51.4 kBtu/sf 

Roof for PVs- 96 kW on roof

Addition of 254 kW site PVs



Building as a teaching tool



Low VOC wood cabinets





Ventilation stack effect -

chimneys



Ventilation stack effect

Operable interior windows



Daylight as primary source for light



Expandable  rooms



Ceiling Fans for 

ventilation 



METRICS

• Exceeds ASHRAE 90.1 2005 

Standards by 76.1% 

• Drought tolerant and native landscape 

– 100% of irrigation uses recycled 

water

• Potable water consumption reduced 

by 50%

• Site Paving includes pervious paved 

surfaces, and Street Print (to reduce 

heat island effect)

• Lighting power was reduced to .7w/sq 

ft – 30% reduction from 2009 code.  

Has daylight sensors

• All furniture is low VOC – Greenguard

• Primarily a naturally ventilated 

building 

• CO2 monitors assist with ventilation 

needs for good air quality 

• Wood salvaged from city forests



1 Design & Innovation

2 Regional/Community Design

3 Land Use & Site Ecology

4 Bioclimatic Design

5 Light & Air

6 Water Cycle

7 Energy Flows & Energy 

Future

8 Materials & Construction

9 Long Life Loose Fit

10 Collective Wisdom and 

Feedback Loops

AIA COTE:

10 MEASURES

2010 recipient

LEED Platinum
Zero Net Energy 





Unpack the paradigms

What are the impediments



it costs too much

Its too complicated 

We don’t have time/talent 

We have never done 

that before 
- clients



SHS Stevens Library - Sacred Heart Schools

6300 sf library;83,000 sf school; 6 acre site 
Independent School

LOW construction budget  
LOW - Moderate fees (recession)

LOW interest in sustainability and LEED
FAST paced Design + Construction (9 mo. design; 14 mo. build) 

Pursued Net Zero Water
LEED Platinum targeted

NZE Certified through ILFI



SACRED HEART SCHOOLS 

LOWER AND MIDDLE SCHOOL

educate children to 
become exceptional 

leaders



CASE STUDIES – Sacred Heart School, Net-Zero Library

Reduced EUI for all buildings
Theater : 31.7 kbtu/sf yr
Library: 0 kbtu/sf yr
Classrooms: 23.4 kbtu/sf yr
Admin/ Chapel/ Classrooms 25.1 kbtu/sf yr
CBECS for Schools: 69 EUI
Campus Seeking LEED Gold LEED for Schools
Living Building Challenge Petals  at Library 



Performing Arts

Library

Lower School

Administration

Middle School



No green



1



Site water 

management 

63 acres plus – site needed to accommodate flow from the 

overall site

Local code requirements: 

2 year storm

accommodate a 25 year storm for 48 hours 

Permeability of soils – coefficient less than 10-8 cm/sec

Clay Soils – hydraulic soil group “D”



Hancor Perforated 
Pipe system

Inherited approach
Need to capture water from larger campus – 9 acres of stormwater

Local code requirements: 

accommodate a 25 year storm for 48 hours 
Permeability of soils – coefficient less than 10-8 cm/sec

Clay Soils – hydraulic soil group “D”

Tight Construction Budget

First solution was an 80” dia. Pipe
$$$$$$ 



A different way of looking at the same 
problem – multiple discussions –

regulatory education 
Sherwood and BFS

Stormwater cleansed through 

landscape based natural treatment –

meets C3 regulatory requirements 

Stormwater flow rates are reduced 

through maximized pervious paving and

Increased landscape – calculate and 

prove



CASE STUDIES – Sacred Heart School, Net-Zero Library

• With Sherwood, New Strategy 
for Stormwater Management of the 
Site through multiple city agency 
discussions and calculations 

• Capturing the runoff from the 
new campus PLUS the contributing 
9 acre run off from the south part 
of campus in distributed areas

• Make it a Teaching Opportunity 





the story line

educate children to 
become exceptional 

leaders



Bioswales and retention areas



Experience how it changes 



Flow through planters serve as seating



Experience when it rains



CASE STUDIES – Sacred Heart School, Net-Zero Library

STORMWATER, RAINWATER, GREYWATER COMPOSITE DIAGRAM



CASE STUDIES – Sacred Heart School, Net-Zero Library

STORMWATER, RAINWATER, GREYWATER COMPOSITE DIAGRAM









EUI at 16















































the story line grows

educate children to 
become exceptional 

leaders



Atherton Civic Center 

8000 sf library; 22,000 sf city hall and police facility; 10 acre site 
Public project; 5 main user groups

Moderate construction budget
LOW - Moderate fees

Mixed interest in driving sustainability through project

Pursuing LEED Platinum on the library
Targeting Net Zero Energy Certified through ILFI



AGENDA – Sustainable Design at neutral cost impact

RESILIENCY – ENERGY AND WATER
CONNECTION TO SITE – HABITAT AND WELL BEING
HEALTH - DAYLIGHT AUTONOMY THERMAL AUTONOMY
CARBON – SYSTEM AND EMBODIED

PASSIVE STRATEGIES – PLANNING AND BUILDING ENVELOPE

SITE
SITE AND LANDSCAPE SYNERGY
WATER 
ENERGY 

SUSTAINABLE BUILDING SYSTEMS / MATERIALS
MECHANICAL
ELECTRICAL
MATERIALS 



APRIL 25, 2017ATHERTON 



APRIL 25, 2017ATHERTON 



ATHERTON CIVIC CENTER 

BASELINE EUI PROPOSED EUI

MONTH DAY, 2017



ATHERTON CIVIC CENTER MONTH DAY, 2017







APRIL 25, 2017ATHERTON 



APRIL 25, 2017ATHERTON 



ATHERTON CIVIC CENTER  



ATHERTON CIVIC CENTER  

CHILLED WATER 

THERMAL STORAGE

PV CARPORTPV CARPORT PV ROOF MOUNT

PV ROOF MOUNT

PV ROOF MOUNT

SITE
• CHILLED WATER THERMAL
• WELL WATER STORAGE
• RAINWATER HARVESTING

POLICE / ADMIN
• ENERGY MONITORING
• MICROGRID
• PHOTOVOLTAICS
• DUAL PLUMBING
• SOLAR THERMAL PLUMBING

LIBRARY
• ENERGY MONITORING
• MICROGRID
• PHOTOVOLTAICS
• DUAL PLUMBING
• GRAYWATER SYSTEM

WELL WATER 

STORAGE
RAINWATER 

HARVESTING

RAINWATER 

HARVESTING



ATHERTON CIVIC CENTER  



Microgrid
Peninsula Advanced Energy Community 

Proposed combined EUI 29.3 kBtu/sf
Baseline 82.2 kBtu/sf



The challeges with 

competing resources –

green roofs and PVs



SOUTH

Sonoma Academy

21,000  Maker and Dining
Independent School
Moderate construction budget  
Moderate fees (recession)
High interest in sustainability and LEED
FAST paced Design + Construction (6 mo. design; 14 mo. 
build) 

LEED Platinum targeted
LBC
Well Education Pilot



….campus spaces…..

SONOMA ACADEMY





STUDENT RUN

CONNECTION TO VIEWS

SENSE OF COMMUNITY 

SHOULD BE A GEM! 

CONNECTION TO NATURE

SUSTAINABILITY

NATURAL LIGHT 

BLENDED SPACES FLEXIBILITY

PLACES TO DISPLAY

What should it have?

PLACES TO BE LOUD AND NOT HEARD

TRANSPARENCY

INDOOR/OUTDOOR

NOOKS

VARIETY OF SPACES

Mass becomes arch… 
Thin,  Orientation, 

SONOMA ACADEMY





……thermal comfort….



SONOMA ACADEMY



…what falls on our site…

SONOMA ACADEMY



SONOMA ACADEMY



…what falls on our site…

SONOMA ACADEMY

Projected 43 kBtu/sf
Baseline 63 kBtu/sf



Bread Breaking Ceremony

161 kW for 15% offset = 8,296 sf
Need to borrow gym roof



Challenges –
plug loads in maker shop spaces
Cooking (16% of load; no gas)

































Excitement with Zero –

• Find the Story before all else
• Unpack the Paradigm – embrace trickle down
• Connect the Dots for the client – synergies
• Plan the Dream – the PVs will come
• Have a Suitcase of examples and case studies
• Stop asking for permission – blaze the trail 



the

TEAM



CODYJOHN

TAMMY MIKE

DAV ID

MEGAN

ANNETTE

MICHAEL ADAM PAULINE

JOEL

EMILY

JEN DIANA

HORMOZ

JACOB

MANUELA

STEVE

RICK

JANET

KITTY

DERICE

AMELIA

TYLER

RALPH STEVE

RAY

ALEX

COURTNEY

MIWA PETER

ADREANE
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Momentum moving forward
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