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Refresher 
 

What is Senate Bill 668? 
 

Purpose is to promote energy and 

water savings in state owned and 

state supported buildings. 
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SB 668 – JUDGMENT DAY 

The official title of Senate Bill 668 is  
 

Performance Standards for Sustainable, 

Energy-Efficient Public Buildings. 
 

The legislation can be found under NCGS 

143-135.35 through 143-135.40. 
 

(Chapter 143 – Article 8C) 
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New projects require: 
 

 30% less energy usage than a building 

complying with ASHRAE 90.1-2004 
 

 20% less indoor water usage than a 

building complying with the 2006 NC 

Plumbing Code 
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Renovation projects require: 
 

 20% less energy usage than a building 

complying with ASHRAE 90.1-2004 
 

 20% less indoor water usage than a 

building complying with the 2006 NC 

Plumbing Code 
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EUI 
 EUI or Energy Use Intensity 

 EUI is a measure of building energy use 

 Units are KBTU/GSF/YR 

 Low EUI = low energy consumption 

 Similar to MPG for a car 
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EPISODE I EPISODE II 
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Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings   

  kBtu 

Baseline       3,467  59 

Proposed       1,993  34  43         1,474  

Meter ’11       4,479 76 -29         -1,012 

Meter ‘12       4,896         83 -41         -1,429 

Meter ’13       4,691 80 -35         -1,224 

Cone Residence Hall  
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Student Health Services Center 
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Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline  2,746  111 

Proposed 1,547  63 44  1,199  

Meter ’12 5,810        88 -112 -3,064 

Meter ’13 9,165 139 -234 -6,419 

Student Health Services Center 



 

Addition and 

Partial Renov 

Meter w/o 

Steam 

Meter w/ 

Steam 
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Prospector Hall Partial Renovation 
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Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline  2,082   92 

Proposed 1,477   65 29    605  

Meter ‘12 2,815        124 -35   -733 

Meter ’13 4,908 216 -136 -2,826 

Prospector Hall Partial Renovation 
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Partial 

Renovation 

Entire 

Building 

Entire 

Building 

w/all utilities 
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SCO Conference 2014 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline  38,283   221 

Proposed 32,882   190 14    5,401  

Meter ‘12 10,327          60 73  27,956 

Meter ’13 10,764  62 72 27,519 

Miltimore Residence Hall 
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EPIC  

(Energy Production & Infrastructure Center) 
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SCO Conference 2014 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline  30,495   152 

Proposed 18,911   94 38   11,584  

Meter ’13 16,526  83 46   13,969 

EPIC  

(Energy Production & Infrastructure Center) 
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Chidley North Residence Hall 
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Chidley North Residence Hall 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       16,482  149 

Proposed       10,635  96 35% 5,847 

Meter ’12 

+Model 
       5,347 

+118+2,757          

48 

74 50% 8,260 

Meter ’13 

+Model 
       4,972 

      +2,757        

37 

58 53% 8,753 
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Gilchrist Education & 

Psychology Building 
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Gilchrist Education & Psychology Building 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       3,078  64 

Proposed       1,625  34 47% 1,453 

Meter ‘13        1,986 41 35% 1,092 
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Viking Tower Residence Hall 
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Viking Tower Residence Hall 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       9,118  169 

Proposed       6,399  119 30% 2,719 

Meter ‘13        1,923 36 79% 7,195 
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Quad Residence Hall Renovations 

COIT COTTON 
GRAY 

JAMISON BAILEY HINSHAW 
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Quad Residence Hall Renovations 

Energy Consumption (2013) 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       4,056  132 

Proposed       3,076  100 24% 980 

Bailey       3,459 113 15% 597 

Coit      3,872 126 5% 184 

Cotton      4,156 135 -2% -100 

Gray      3,497 114 14%  559 

Hinshaw      4,168 136 -3% -112 

Jamison      2,309 75 43% 1,747 

Shaw      9,787 178 -141% -5,731 



 

SCO Conference 2014 



  

 

SB 668 – JUDGMENT DAY 

SCO Conference 2014 



Russell Classroom Building 
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Russell Classroom Building 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       3,018  60 

Proposed       1,900  38 37% 1,118 

Meter ‘13        4,167 83 -38% -1,149 
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Building 
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Harrill Residence Hall Renovation 
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Harrill Residence Hall Renovation 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       5,122  72 

Proposed       3,189  45 38%  1,933 

Meter ‘13       2,553 36 50%  2,569 
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Health Sciences Building 
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Health Sciences Building 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       7,163  82 

Proposed       4,954  57 31%  2,209 

Meter ‘13       7,568 87 -6%   -405 
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Overlook Residence Hall 
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Overlook Residence Hall 

Energy Consumption 

kBtu 

EUI                  

(kBtu/Sq Ft/Yr) 

%          

Improvement 

Savings    

 kBtu 

Baseline       5,737  63 

Proposed       3,460  38 40%  2,277 

Meter ‘13       4,293 47 25%   1,444 
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SB 668 – JUDGMENT DAY 

We have 19 buildings with 

meter data 
 

Here’s what they look like 

plotted on the same graph: 
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Labs/Dining 

Residence Halls 

Offices/Classrooms 



DOE BPD 
 

US Department of Energy 

  

Buildings 

Performance 

Database 
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https://bpd.lbl.gov/ 

https://bpd.lbl.gov/ 
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US Energy Information Administration 

CBECS 

COMMERCIAL 

BUILDINGS 

ENERGY 

CONSUMPTION 

SURVEY 
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2003 CBECS Data 
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2013 DENR/DEACS/USI 

Annual Report 
 

SB 668 = $1.40 SB 668 = 93,593 

RESULT = - 35% RESULT = - 22% 
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(SCO version of CBECS) 
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109 Projects and counting 



SB 668 Annual Report 
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Search Engine: 

“2013 energy efficient public 

buildings consolidated 

report” 
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Lessons Learned – Design 

 Use full capabilities of the model 

 Right model for systems used 

 No default settings for inputs 

 Lighting W/SF vs lighting schedule 

 Model what will be metered 

 Use correct weather file 

 Input correct set points  
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Lessons Learned – Design 

 Accurately model use or occupancy 

 Input correct schedule with setbacks 

 Verify correct energy rates are used  

 Account for plug and process loads 

 Review model results with similar facilities 

 Too high? 

 Too low? 

 Specified meter accuracy or tolerances 
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Lessons Learned – Construction 

 Value Engineering (VE) changes 

 Automated controls to manual controls 

 Change orders during construction 

 Equipment changes from 

 energy model 

 equipment schedule 

 specification  

 installation  

 operation 
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Lessons Learned – Construction 

 Design changes during construction 

 Submittals 

 Substitutions 

 RFIs 

 Install equipment according to: 

 Manufacturer’s requirements 

 Contract documents 

 Controls calibrated 
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Lessons Learned – Occupancy 

 Meter what has been modeled 

 Meter the utilities 

 Verify operation of meters 

 Verify reporting of meters 

 Compare meter data to the model data 

 Compare meter data to similar facilities 

 Increase in outside air 
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Lessons Learned – Occupancy 

 Steam meter operation difficulties 

 Control component operation & accuracy 

 Occupancy set points = model set points 

 Occupancy schedule = model schedule 

 Plug load accuracy 

 Utility cost accuracy 

 Account for utility rate escalation 
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Lessons Learned – Occupancy 

 Variations in weather 

 Verify correct units when reporting meter 

data: 

 Gallons? 

 Cubic Feet? (CF) 

 Hundred Cubic Feet?  (CCF) 

 Report meter data annually to SCO 
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Lessons Learned – Occupancy 

First year meter data is not accurate: 

 Systems not complete 

 Construction not complete 

 Cx ongoing and not complete 

 Building not fully occupied 

 Utility meters not switched to owner 

 Building has not been sub metered 

 Meters are not read 

 Meters are not reporting 
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Lessons Learned – Occupancy 

§ 143-135.37. Energy and water use standards for public 

major facility construction and renovation projects; 

verification and reporting of energy and water use.  

(e) Separate Utility Meters.  

- If the average energy use or the average water use over the 

initial 12-month period of facility operation exceeds the 

applicable energy-efficiency standard under subsection (b) of 

this section or exceeds the applicable water use standard under 

subsection (c) of this section by fifteen percent (15%) or more, 

the public agency shall investigate the actual energy or water 

use, determine the cause of the discrepancy, and recommend 

corrections or modifications to meet the applicable standard.  
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 EPA Estimate 50 MPG You Get 30 MPG Why? 
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EPA Estimate 100 MPG 
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Why? Metered EUI of 100 Modeled EUI of 45 
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Modeled EUI of 20 



 ASU   

 Plemmons Student Center Addition 

 Cape Fear Community College 

 Union Station 

 ECU   

 School of Dentistry 

 Minges Coliseum Practice Facility 

 FSU 

 Science and Technology Building 

SCO Conference 2014 
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Senate Bill 668 – The Future! 

 Gaston Community College 

 Lena Sue Beam Building Renovation 

 NCDoA 

 Kinston VA Nursing Home 

 NCSU 

 Cherry Building Renovation 

 Hunt Library 

 Wolf Ridge at Centennial (Six residence halls) 

 

 

 
SCO Conference 2014 



Senate Bill 668 – The Future! 

 Randolph Community College 

 Continuing Education & Industrial Center 

Renovation 

 UNCA 

 Rhoades Hall Renovation 

 UNCC 

 Belk Residence Hall 

 Football Complex 

 Hunt Residence Hall 
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Senate Bill 668 – The Future! 

 UNCW 

 Student Recreation Facility Addition 

 MARBIONC 

 WSSU 

 Reaves Student Activities Center 
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Judgment Day 

Model what 

you meter. 
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Judgment Day 

Meter what 

you model. 

SCO Conference 2014 



House Bill 628 
 

What is House Bill 628? 

SCO Conference 2014 

Introducing 



House Bill 628 
 

 Purpose is to require net savings for  

energy and water savings in state owned 

and state supported buildings. 

 

 Promote NC products. 
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The official title of House Bill 628 is  

AN ACT TO REQUIRE NET SAVINGS IN 

ASSOCIATION WITH MAJOR FACILITY  

CONSTRUCTION AND RENOVATION 

PROJECTS AND PROTECT USE OF NORTH  

CAROLINA PRODUCTS IN MAJOR FACILITY 

CONSTRUCTION AND  

RENOVATION PROJECTS UNDER THE 

SUSTAINABLE ENERGY-EFFICIENT  

BUILDINGS PROGRAM.  
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What is House Bill 628? 

Modifies NCGS 143-135.37 

 (SB 668) by adding: 
 

Net Savings Required 
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House Bill 628 
House Bill 628 can be found under 

 NCGS 143-135.35 through 143-135.40. 

OR 

Chapter 143 – Article 8C. 

 

(Same legislation as SB 668) 
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Chapter 143 - Article 8C 
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:(a1)   Net Savings Required: 



Net Savings Required 
There is an anticipated net savings if the 

cost of construction or renovation in 

accordance with the requirements of this 

section plus the estimated operating costs 

for the first 10 years post-construction would 

be less than the cost of construction or 

renovation if the project were not subject to 

the requirements of this section plus the 

estimated operating costs for the first 10 

years post-construction 
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House Bill 628 

 Effective date is for projects started on or 

after October 1, 2013 (Advance Planning 

Phase Contract Date) 
 

 Does not apply to performance contract 

projects 
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HB 628 Compliance Path 

 Submit two LCCA’s with the Advance 

Planning Phase submission 
 

 Each LCCA is for a 10 year period: 

 

 1.  LCCA for a SB 668 building 

 

 2.  LCCA for a non SB 668 building 
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HB 628 Compliance 
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HB 628 Compliance 

 

 Alternate Path:  The using agency 

may voluntarily incorporate the 

performance standards of SB 668. 
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HB 628 Compliance 
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HB 628 Compliance 
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HB 628 Compliance 

 

SCO Conference 2014 



HB 628 Compliance 
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HB 628 Compliance 

 Submit two LCCA’s with the Advance 

Planning Phase submission 

 Each LCCA is for a 10 year period: 

1. LCCA for a SB 668 building 

2. LCCA for a non SB 668 building 

 Building with lowest LCC wins 

OR 

 Voluntary Compliance with SB 668 
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Questions? 
Leonard Thagard, PE 

leonard.thagard@doa.nc.gov 

919-807-4093 

http://www.nc-sco.com/  
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