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ZEB’s: Lessons Learned 
& Next Steps
Getting To Zero Forum
October 10, 2019

Scott Shell, FAIA

Early EHDD Zero Energy Buildings

IDeAs Z2 Office, 2006 

Packard Foundation, 2010 

Audubon Center, 2001 

Exploratorium, 2011 
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Mark Day School
15,000 SF

ILFI NZE certification pending

EUI: 29, all electric
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PV cost
$165,000

1.7% of construction cost

PPA is lower cost than Utility 

Include PV in project!
Let your team do the work!

It’s just part of MEP system
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Lick Wilmerding 
High School
55,000 SF 

ILFI NZE certification pending

EUI: 21, all electric
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Replace Existing Gas 
Boilers with Heat Pumps

Plan future electrification 
& Campus PV location
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Boulder Commons
100,000 SF mixed-use office

ILFI NZE certification pending

EUI: 24 kBtu, all electric
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What does a Developer Want? 
What’s in it for them……?

• Lease Rates/Sales Price that create a return on 
invested capital (8-10%)

• Predictability with regard to operating costs and 
tenants

• Long-term operating costs lower than 
competitors

• Long-term Value (high occupancy, appreciation, 
etc.)
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Creating a Market Rate Return on 
Solar

• Total Solar Cost-including attachment $2.3M

• Market Rate for Energy (low end) $1.90/foot/year
--$190,000 per year before depreciation/credits

• 8.3% Cash on Cash Return-before 
financing

Plug Load Budget – 7 kBtu/SF/YR

• Printer/copier energy 
save mode

• Laptops
• Energy star appliances
• 1 monitor/person

• Monitoring, continuous 
reporting

• Power strips w/ timer 
or occupancy sensors

• Monitor big loads 
independently
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Nonprofit Insurance 
Alliance of California
26,500 SF

ILFI NZE certification pending

EUI: 27, all electric
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Marin Country 
Day School
12,000 SF

ILFI NZE certification pending

EUI: 27, all electric

1. Excellent insulation

2. Reduce thermal bridges

3. Air-tight Enclosure

4. High Performance windows

5. Heat Recovery Ventilation

Passive House
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$499.00

Thermal Bridging

Air-sealing diagram
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• 65% reduction in heating load (ventilation)

• We can use smaller heat pumps

• Used on all my projects in past 3 years

• 1-2 code cycles until they are mandatory

Energy Recovery Ventilator

https://windows.lbl.gov/triple-glazing-thin-non-structural-center-glass

Lawrence Berkeley Labs Andersen Windows

Thin Triple Glazing

Drop-in replacement 

High performance

Minimal weight 

Single spacer

Same width as double

Low entry cost

Thin-glass triple IGU
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Indoor Temps During Winter Blackout

Standard Performance Bldg High Performance Bldg

Indoor Temps During Summer Blackout
Standard Performance Bldg High Performance Bldg

NOT Zero Energy Buildings…
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Is NZE getting us there fast enough?
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Renewable & Clean Energy Standards
www.dsireusa.org / June 2019

WA: 15% x 2020*
(100% x 2045) 

OR: 50%x 2040* 
(large utilities)

CA: 60% 
x 2030

(100% x 2045)

MT: 15% x 2015

NV: 50% x
2030*

(100% x 2050)
UT: 20% x 

2025*†

AZ: 15% x 
2025*

ND: 10% x 2015

NM: 80%x 2040 
(IOUs)

(100% by 2045 
(IOUs))

HI: 100% x 2045

CO: 30% by 2020 
(IOUs) *†

(100% x 2050)

OK: 15% x 
2015

MN:26.5% 
x 2025 (IOUs)

31.5% x 2020 (Xcel)

MI: 15% x 
2021*†

WI: 10% 
2015

MO:15% x 
2021

IA: 105 MW IN:
10% x 
2025†

IL: 25% 
x 2026

OH: 12.5% 
x 2026

NC: 12.5% x 2021 (IOUs)

VA: 15% 
x 2025†

KS: 20% x 2020

ME: 100% x 2050

29 States + DC have a 
Renewable Portfolio 
Standard, 3 states have a 
Clean Energy Standard
(8 states have renewable 
portfolio goals, 2 states have 
clean energy goals)

Renewable portfolio standard

Renewable portfolio goal

U.S. Territories

DC

TX: 5,880 MW x 2015*

SD: 10% x 2015

SC: 2% 2021

NMI: 20% x 2016

PR: 100% x 2050

Guam: 25% x 2035

USVI: 30% x 2025

NH: 25.2% x 2025

VT: 75% x 2032

MA: 35% x 2030 + 1% each 
year thereafter (new resources) 

6.7% x 2020 (existing resources)

RI: 38.5% x 2035

CT: 40% x 2030

NY:50% x 2030

PA: 18% x 2021†

NJ: 50% x 2030 

DE: 25% x 2026*

MD: 50% x 2030

DC: 100% x 2032

Clean energy standard

Clean energy goal

Ready for 100 Campaign
Cities Committed to 100% Clean Energy
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204 companies have committed to 100% renewables

Utilities with Clean Energy Targets
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Keith Dennis in The Electricity Journal http://dx.doi.org/10.1016/j.tej.2015.09.019

Carbon Intensity of US Electrical Generation
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Building Electrification as Pathway to Zero Carbon

Why All Electric?
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2016 Code Standard
Home (Natural Gas +

Elect)

2019 Code Standard
Home (Nat Gas + Elect)

2019 Code Efficient Home
(Nat Gas + Elect)

2019 Code Standard
Home (Elect Only)

2019 Code Energy
Efficient Home (Elect

Only)

2019 Code Energy
Efficient Home (Elect

Only, SCP EverGreen)

Yearly Per Home Emissions (MT CO2e)

Sonoma County, low rise residential.  Courtesy Rachel Kuykendall, Sonoma Clean Power
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San Luis Obispo
Menlo Park

https://www.greentechmedia.com/articles/read/california-universities-are-transitioning-to-all-electric-buildings#gs.QUr5W_E

“No new UC buildings or 

major renovations after June 

2019, except in special 

circumstances, will use on-

site fossil fuel combustion, 

such as natural gas, for space 

and water heating”
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In the UK:

https://www.ft.com/content/3f50601c‐45a5‐11e9‐b168‐96a37d002cd3

https://utilityweek.co.uk/gas-connections-new-homes-banned-2025/

The Netherlands
Removing gas from 30,000-50,000 existing homes/year thru 2022
Then 200,000 homes/year
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QUESTIONS?

scott.shell@ehdd.com

http://2019.utilityforum.org/Data/Sites/5/media/posters/smud‐induction‐infographic‐poster2.pdf
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http://2019.utilityforum.org/Data/Sites/5/media/posters/smud‐induction‐infographic‐poster2.pdf


