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Myth-Busting 
Deep Energy Retrofits 

May 8, 2011 
11:15 - 12:30 PM 



“Deep energy retrofits 
are too complex and too 

expensive for my 
buildings.” 

Myth: BUSTED 
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Overview and Agenda 

 Deep Energy Retrofits: Mythbusting Secrets 
1. Pursue the right steps in the right order 
2. Deep Triggers 
3. Focused analysis: Technical Potential and Bundle measures 
4. Define business-as-usual expenditures 
5. Quantify the value beyond energy cost savings 

 One Affordable Multi-Family Building: Castle Square 
 Castle Square has utilized the most advanced building science to guide the 

renovation of a 500-unit, affordable-housing complex in one of Boston's premier 
neighborhoods.  

 Walmart’s Portfolio Approach 
 Assemble a diverse group of Subject Matter Experts (SMEs), explain the 

objectives, outline the limits & boundaries, provide them the tools they 
need…and let them go. 

 Question & Answer 
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Today’s Presenters 
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Name Organization 

Mike Bendewald Rocky Mountain Institute 

Darien Crimmin 
WinnCompanies 

Energy savings goal = 65% over 174,000 sf.  

Jim McClendon 
Walmart Stores, Inc. 

Reduce the kWh/sf 20% by 2020 
 



Michael Bendewald 
Senior Associate 
Rocky Mountain Institute 
 



Not incremental, but a new class of product 



Trade Secrets for Cost Effective Deep 
Retrofits 

1. Pursue the right steps in the right order 
2. Deep Triggers 
3. Focused analysis: Technical Potential and 

Bundle measures 
4. Define business-as-usual expenditures 
5. Quantify the value beyond energy cost savings 



#1: Pursue the Right Steps in the Right 
Order 

(1) Set Quantifiable Goals 

(2) Define End-User Needs 

(3) Understand Existing Conditions 

(4) Reduce Loads 

(5) Select Appropriate & Efficient Technology 

(6) Find Synergies 

(7) Optimize Controls 

(8) Incorporate Renewables 

(9) Realize the Intended Design 

Most people start 
here! 



#2: Deep Triggers 

1.  Planned capital improvement 

2.  Major system replacement  

3.  Code upgrades 

4.  New owner / refinancing 

5.  New use / occupancy type 

6.  Building greening 

7.  Large utility incentives 

8.  Mitigating an “energy hog” 



#3a: Technical Potential 

Maximum level of savings possible given 
today’s technology 

 
 

WHY DO WE CARE? 
•Challenges conventional 
thinking 

•Not limited by industry 
benchmarks/norms 

•Leads to more aggressive 
design targets 

•Explicitly determines where 
ground has been lost 



Lighting 

Envelope 

Plug Loads 
/ Occupant 
Behavior 

HVAC 

Controls 
CAPITALIZE 

ON 
SYNERGIES 

• Downsizing or eliminating 
mechanical and other 
systems - and therefore 
avoiding capital costs 

• Adding square footage due 
to reduced mechanical 
space 

• Allowing for more cost-
effective measures to 
“finance” measures that that 
provide value beyond energy 
cost savings (VBECS) 

#3b: Bundle measures 



#4: Estimate the Cost of Business as 
Usual 

• Utility bills 

• Maintenance/operation costs 

• Replacements 

• Incremental upgrades 

• Code requirements  

• Energy/carbon pricing 

• Interruption 
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Electricity Profile 



#5: Include the Values Beyond Energy 
Cost Savings 



#5 The Value Framework 

Value This value is created through… 

Reduction in Costs 
 Lower costs to maintain & replace equip. 
 Lower health cost (absenteeism, health care) 
 Lower employee recruiting and churn costs 

Revenue Growth 
 Higher occupancy and rent rates 
 Increased employee productivity 
 Improved marketing & sales 

Improved Reputation 
and Leadership 

 Recruiting best employees or tenants 
 Employee/tenant satisfaction and retention 
 Public relations/brand management 

Compliance with 
Internal & External 
Initiatives 

 Meeting the needs of Corporate Social Responsibility, Carbon Disclosure 
Project, etc 

 Meeting responsible investment fund requirements 

Reduced Risk to 
Future Earnings 

 Reduced risk to reputation 
 Limit exposure to energy/water price volatility 
 Reduced legal risks – sick building syndrome, mold claims, etc 



http://newbuildings.org/meta-report-search-deep-energy-savings 

Results from 50 Deep Retrofits 







Strategic Energy 
Analysis Bundling Parallel Paths 

“We can do some of the measures in all of the buildings, and we can do all of 
the measures in some of the buildings.” – Blake Herrschaft, Engineer 

• Leave No Building 
Behind 

• Vaccination  
• Deep Retrofits / 

Disposition 
• Innovation  
• New Construction 
• Renewable Energy 

• Policies 
• Energy Measures 
• Building Projects 
• Financing 

• GET THE DATA! 
• Portfolio Types: 

• Similar 
Buildings 

• Unique 
Buildings 

• Collocated 
buildings 

Crafting a Building Portfolio Efficiency 
Strategy 



Castle Square Apartments 

Affordable Housing Deep Energy Retrofit 
 
Darien Crimmin 
Vice President of Energy & Sustainability 
 





Boston, MA 



Boston, MA 



1960s 



2008 





Vision, goals, and integrated design 

• Resident goals  
 

• Insulation 
 

• Air sealing 
 

• Ventilation 
 

• New 
Equipment 
 

• Efficiency 
 

• Green 
Materials 
 

• LEED Platinum 



Energy Reduction Strategies 
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Energy Reduction Strategies 

1.5 gallon per minute 

Kitchen = 1.5 GPM 
Bath = .5 GPM 

Water 

Electrical 

Ventilation 

• Resident goals  
 

• Insulation 
 

• Air sealing 
 

• Ventilation 
 

• New 
Equipment 
 

• Efficiency 
 

• Green 
Materials 
 

• LEED Platinum 

http://www.sustainlane.com/listingPhotos.do?listing=D434IMZURAYBC8QUVPKWPYXYV9JZ&image=16094


Energy Reduction Strategies 

• Resident goals  
 

• Insulation 
 

• Air sealing 
 

• Ventilation 
 

• New 
Equipment 
 

• Efficiency 
 

• Green 
Materials 
 

• LEED Platinum 























New hot water boilers 













Projected 
Energy Savings 

Walls R-3             R-40 
Roof  R-20           R-40 
Windows R-1.7          R-5 

71 % decrease in natural gas for 
heating  

56% decrease in natural gas for 
hot water  

60% decrease in electric usage 
 

10,791 MMBTU Savings Per Year 
Avoids Emission of 1,506,120  lbs 

of CO2 Per Year 



GAS SAVINGS  PROJECTIONS                                      
REALITY 

Therms MMBTU $

TOTAL Baseline Gas Usage (2008) 126,744                                  12,674                           $193,918
Current Heating Energy Use 
Baseline 78,024                                    7,802                             $119,377

Savings from Enclosure 47,654                                    4,765                             $72,911
Mechanical Savings 8,016                                       802                                $12,264
TOTAL Heating Savings 55,670                                    5,567                             $85,175
TOTAL Heating Savings as a 
Percentage of Baseline 71%

Current Hot Water Use Baseline 48,720                                    4,872                             $74,542
Savings from Water Heating System 
Upgrade 20,061                                    2,006                             $30,693
Solar Thermal Savings 7,164                                       716                                $10,961
Total Hot Water Savings 27,225                                    2,723                             $41,654
Total Hot Water Savings as a 
Percentage of Baseline 56%

$0
TOTAL Gas Savings (Scenario I - 
With Solar Thermal) 82,895                                    8,290                             $126,829

Scenario I: Post Improvement Gas 
Usage (with Solar Thermal) 43,849                                    $67,089

Total Heat and Hot Water Savings 65%

 (192 units) 
     MIDRISE Buildings 

 48% - 62% 

 29% - 45% 

 39% - 59% 



Reduction in Heating and Hot Water Usage - Post Construction
Compared to 2007-2010
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Deep Energy Retrofit Incremental Cost 
Roof insulation $45,000 
Exterior wall insulation (72,000 square feet wall 
area) 

$2,200,000 

Glazing (13,000 square feet of glazing) $74,000 
Apartment Air Sealing $160,000 
Mechanical-Heat/Hot Water $254,000 
Ventilation $132,000 
Solar thermal $600,000 
TOTAL Incremental Cost $3,460,000 

Total cost: $8,100,000 or $42,500 per apartment 

Incremental Costs 





The R-Factor 

Resident behavior 
impacts performance! 
 
The most efficient 
buildings in the world can 
still waste energy if 
people in the buildings 
are not conserving. 



Thank you 

www.castledeepenergy.com 



Large Scale Energy 
Reductions 
Walmart 2020 Energy Goal 
 
Jim McClendon 
Walmart Design 

Be Supplied by 
100% Renewable 

Energy 

07May2014 
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Formats & Footprint 

Brazil Mexico 

China 

Quick Stats: 
 

>1 Billion SF 
>200 Million Cust/Wk 
>2 Million Associates 
>10,000 Stores/Clubs 

16 Countries 

UK 

US 
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2005 GHG Goal 
‘Reduce the greenhouse gases at our existing store, club and DC base 
around the world by 20% over the next 7 years’  
 
Design and build a new prototype that is 20% more efficient and produces 25% 
fewer greenhouse gases that our 2005 prototype 

Background Goal 



HE.6 Projects 
#2735 Sacramento, CA 
#6622 Sacramento, CA 
#5134 Bakersfield, CA 

 Grand Open 

DEVELOPMENT TIMELINE 

HE.3 Projects 
#1954 Sanford, ME 
#3860 Liberty, OH 
#1151 Kansas City, 

KS 
 Grand Open 

2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 2 0 1 2 

HE.1 Projects  
4553-Kansas City, MO 

#3837 Rockton, IL 
#4240 Highland Village, TX 

Grand Open 

HE.2 Projects GO 
#4531 Romeoville, IL 
#3731 Bernalillo, NM 
#4321 Wichita, KS 
#1800 Garland, TX 

Concept 
Development 

HE Proto 
Pilots  

1st CO2 Refrigeration 
TEST 

Sam’s #8202 Sandfly, GA 

PROTO  
CO2 Refrigeration  

Aurora, CO #5334 
Experimental Project 

Open 

McKinney, TX #206 
Experimental Project 

Open 

Energy Efficiency Projects  8000 Projects 

Red  LED 
signage  
Testing 

Green & White LED 
signage  Testing; Red 

is Proto 

FIRST INSTALL 
McKinney , TX  

Gen-1 LED Case 
Lts 

Green 
signage is  

Proto FIRST SUP TEST 
LED Parking Retrofit#5260 
Rogers, #359 Fayetteville,  

#3828 Longview  

FIRST INSTALL 
#26 Leavenworth SC 

New LED parking  White signage 
is  Proto 

FIRST TEST 
LED Parking Lot Lights 

NHM #3497 detailed Full 

PROTO 
LED Parking  Lot  

PROTO 
LED light for 

produce 

1st Full Store 
LED 

#5990 Wichita 

LED Case 
Lights 
Proto 

1st 100% LED SUP 
So Euclid, OH  

DOE 

DOE 

CBP DOE 

DOE 
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AHU Airflow 
Reduction 

12% 

Refrigeration 
Fan Speed 

Control 
21% 

Replace RTU's 
4% 

Replace AHUs 
9% 

LED Produce  
2% 

LED RR Lights 
1% 

 Reduction 
Perimeter 
Lighting 

25% 

LED Freezer 
Case Lights 

25% 

~ 1,000 projects 
~ 81,000 MT GHG Reduction 

~ 1,700 projects 
~ 191,000 MT GHG Reduction 

~ 300 projects 
~ 35,000 MT GHG Reduction 

~ 700 projects 
~ 110,000 MT GHG Reduction 

~ 200 projects 
~ 2,000 MT GHG Reduction 

~ 100 projects 
~ 1,000 MT GHG Reduction 

~ 2,000 projects 
~ 135,000 MT GHG Reduction 

~ 2,000 projects 
~ 100,000 MT GHG Reduction 

~8,000 Projects Completed (2005 – 2011): 

Replace  old 
Florescent lighting in 
freezer case doors 

with new LED 
technology 

Reduce excessive 
airflow from air 

handling units = fan 
energy savings 

Install new Variable 
Speed Drives on 

refrigeration 
condensers = fan 
energy savings 

Replace  old ‘end-of-
life’ rooftop air 

conditioners with 
new, high efficiency 

ones 

Replace  old Metal 
Halide lighting in 
Produce with new 
LED technology 

Replace  old 
Florescent lighting in 
restrooms with new 

LED technology 

Remove one of the 
two lamps on the 

interior store 
perimeter lighting  

zero cost! 

Replace  old ‘end-of-
life’ air handlers with 
new high efficiency 

units 

PLUS: 
 LED Parking Lot Lights 
 Anti-Sweat Heater Controls 
 ECM Motors on Walk-ins 
 GUHs on BAS Control 
 Evaporative Pre-Cooling 
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-40% -30% -20% -10% 0% 10% 20% 30% 40% 50%

#5398 Rockford

#184 Blue Springs

#5260 Rogers

#130 Musgokee

#2587 Cabot

#3777 Frisco

#151 McAlester

#4 Siloam

#2221 Springfield

#41 Bartlesville

#85 Benton

#576 Tulsa

#924 Sterling, CO

#5186 Gilbert, AZ

#3465 Glendale, AZ

#4356 LV-Rnbw, NV

#194 Baytown, TX

#5389 Waco, TX

#2610 Logan(Chlstn), WV

#130 Muskogee, OK

#5092 Lewisville, TX

#1637 Omaha, NE

2006 to 2012 Change in EUI 
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Energy Achievements 
(US Only) 

Growth 

Btu/SF 
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On April 15, 2013 we announced two new corporate energy goals for 2020 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
Commitment 2: accelerate efficiency 

Commitment 1: scale renewables 

Public Goal 
Drive the production or procurement of 7 billion 
kWh of renewable energy globally by 
December 31, 2020—an increase of over 
600% versus 2010 

Public Goal 
By December 31, 2020, reduce the kwh/sq.ft. 
energy intensity required to power our buildings 
around the world by 20% versus 2010 

Walmart is on the path to being supplied by 100% renewable energy. 
 
We will take a two tiered approach by both increasing renewable energy usage and 
increasing energy efficiency with the following commitments: 



66 

#5398 R
ockford

#184 Blue S
prings

#5260 R
ogers

#130 M
usgokee

#2587 C
abot

#3777 Frisco

#151 M
cAlester

#4 Siloam

#2221 Springfield

#41 B
artlesville

#85 B
enton

#576 Tulsa

#924 Sterling, C
O

#5186 G
ilbert, AZ

#3465 G
lendale, AZ

#4356 LV
-R

nbw
, N

V

#194 Baytow
n, TX

#5389 W
aco, TX

#2610 Logan(C
hlstn), W

V

#130 M
uskogee, O

K

#5092 Lew
isville, TX

#1637 O
m

aha, N
E

0.00

10.00

20.00

30.00

40.00

50.00

60.00

2006

2007

2008

2009

2010

2011

2012

2020 Energy Goal    Starting Where We Left Off 



67 

Goal is Based in the Existing Footprint 
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87% 2013 
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Goal is Based in the Existing Footprint 
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Footprint Opportunities 
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Footprint Opportunities 
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~8,000 Projects/7 yrs 

~25,000 Projects/8 yrs 

EE Projects Opportunities Example  2005 Goal vs 2020 Goal 
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APPROACH 
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Walmart Supercenter 
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2020 Energy Goal Strategy 
Large scale, portfolio wide energy efficiency project identification; 
 
 Understand the footprint 

  Monthly Utility data at minimum / submeter data is better 
  All energy forms; electric, gas, other 
  Sort by format, region, operation 

 
 Look for patterns & trends  establish ‘normal’ and identify the outliers 

  Range of deviations 
  Best / worst performers 
  What’s right – what’s wrong 

 
  Initiative Ideation 

 Int/Ext SMEs, Utilities, NGOs, GO’s, Formal/Informal…  
 Sort by;  1) Load Reduction,  2) Free Energy,  3) Efficiency 
  Filter by; 1) OTS-ROTS-NT,  2) Return on Investment,  3) Resources 
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4356, Las Vegas, NV 
Previous Week (kW), 15min interval Reading 

5/21/2014 
W
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4356, Las Vegas, NV 
Previous Year (kWh), 24hr interval reading (bad dehumid reading) 

5/21/2014 
W
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3% 9% 

36% 32% 

20% 

Breakdown by End 
Use 

DEHUMID

HVAC

LIGHTING

REFR

MISC
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Objective : 
 
 Define the Objective;  ‘Reduce the kWh/sf 20% by 2020’ 

 
 Need to ‘Fill the Funnel’…with EE projects that make  
economic sense  FOCUS ON EXISTING BUILDINGS 

 
 Basic Concept; 

•  Assemble a diverse group of Subject Matter Experts 
(SMEs), explain the objectives, outline the limits & 
boundaries, provide them the tools they need…and let 
them go. 
 

  Know your SME’s; 
•  Internal, Consultants, Utilities, DOE, Universities 
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Thank You 
Be Supplied by 

100% Renewable 
Energy 



Questions? 
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