IEES

ENERGY SYSTEMS LABORATORY

TEXAS A&M ENGINEERING EXPERIMENT STATION

Energy Efficiency and Renewable Energy
Impacts on Emission Reductions

Jeff Haberl, Ph.D.
Bahman Yazdani, P.E.

.z | | 2 O 1 5 December 1-3, 2015
)

Clean Air Through Energy Efficiency Conference Galveston JEuis



ENERGY SYSTEMS LABORATORY 2 0l
5 TEXAS A&M ENGINEERING EXPERIMENT STATION ‘1‘ Clean Air Through Energy Efficiency Conference

ACKNOWLEDGEMENTS

Faculty/Staff: Jeff Haberl, Bahman Yazdani, Juan-Carlos Baltazar, Gali Zilbershtein, Vic Reid,

Shirley Ellis, Jaya Mukhopadhyay, Sung Lok Do, Tammy Persky, Larry Degelman,
Ed Dryden, Tom Fitzpatrick,

Patrick Parker, Roberto Tovar
Students: Chunliu Mao, Sukjoon Oh, Minjae Shin, Qinbo Li

TCEQ: Vince Meiller, Bob Gifford

PUCT: Katie Rich, Therese Harris

SECO: Dub Taylor, Stephen Ross

ERCOT: Paul Wattles, Kevin Hanson, Warren Lasher
USEPA: James Yarborough, Art Diem, Julie Rosenberg




ENERGY SYSTEMS LABORATORY

5 TEXAS A&M ENGINEERING EXPERIMENT STATION

2 Ol

Clean Air Through Energy Efficiency Conference

ok

LEGISLATIVE RESPONSE

Legislation to reduce energy/emissions 2001 to Present

Senate Bill 5 (77th Legislature, 2001)

Ch. 386. Texas Emissions Reduction Plan
Sec. 386.205. Evaluation Of State Energy Efficiency Programs (with PUC)

Ch. 388. Texas Building Energy Performance Standards
Sec. 388.003. Adoption Of Building Energy Efficiency Performance Standards.
Sec. 388.004. Enforcement Of Energy Standards Outside Of Municipality.
Sec. 388.007. Distribution Of Information And Technical Assistance.
Sec. 388.008. Development Of Home Energy Ratings.

TERP Amended (78th Legislature, 2003)

Ch. 388. Texas Building Energy Performance Standards
(HB 1365) Sec. 388.004. Enforcement Of Energy Standards Outside Of Municipality.
(HB 1365) Sec. 388.009. Energy-Efficient Building Program.

Ch. 388. Texas Building Energy Performance Standards
(HB 3235) Sec. 388.009. Certification of Municipal Inspectors.

TERP Amended (79th Legislature, 2005)

Ch. 382. Health and Safety Code
(HB 2129) Sec. 386.056 Development of Creditable Statewide emissions from wind and other
renewables.
(HB 965) Sec. 382.0275 Commission Action Relating to Water Heaters

TERP Amended (80th Legislature, 2007)

Ch. 382. Health and Safety Code
(HB 3693) Sec. 388.003 added subsection (b-1), (b-2), (b-3) that allows SECO to adopt new
editions of the IECC based on written recommendations from the Laboratory.
(HB 3693) Sec. 388.008 Development of Standardized report formats for newly constructed
residences.

Ch. 386.252 Health and and Safety Code
(SB 12) Section 388.03 added subsection (b-1), (b-2) allows SECO to adopt new editions of the
IECC based on written recommendations from the Laboratory.

TERP Amended (81%t Legislature, 2009)
Ch. 382. Health and Safety Code

(HB 1796) Section 23 amends Sec. 386.252 (a) and (b) extends date of TERP to 2019 and
requires Commission to contract with Laboratory for creditable EE/RE emissions reductions.

TERP Amended (829 Legislature, 2011)
Ch. 477.004 Health and Safety Code

HB 51 Section 2, b-2, establishes advisory committee, which including the
Laboratory

Section 3 & 4 amends review of municipal’'s amendments.

Ch. 388.003e & 388.007c,d Health and Safety Code
HB 51 Section 3 & 4 amends review of municipal’s amendments.

Ch. 388.006 Health and Safety Code
SB 898 Section 2, requires the Laboratory to calculate energy savings and
emissions reductions for political subdivisions reporting to SECO.

Ch. 39.9051 Utilities Code
SB 924 Section 1g,h and Section 2c,d requires the Laboratory to calculate energy
savings and emissions reductions for political subdivisions reporting to SECO.

NO new amendments were passed (83 Legislature, 2013)

TERP Amended (84t Legislature, 2015)

Section 388.003, Health and Safety Code
HB 1736 Section 1 Establishes the 2015 energy codes as the TBEPS effective Sept
1, 2016. The state may adopt new codes no sooner than every 6 years. The section
also adds Energy Rating Index as a voluntary compliance alternative.
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EPA CRITERIA FOR SIP CREDITS (2004)

Quantifiable: The emission reductions generated by measures to reduce
emissions must be quantifiable and include procedures to evaluate and verify over

time the level of emission reductions actually achieved.

Surplus: Emission reductions are surplus as long as they are not otherwise
relied on to meet air quality attainment requirements in air quality programs related to

your SIP.

Enforceability: Measures that reduce emissions from
electricity generation may be: (1) Enforceable directly against
a source; (2) Enforceable against another party responsible
for the energy efficiency or renewable energy activity; or
(3) Included under our voluntary measures policy.

Record Keeping: The measure should be permanent
throughout the term for which the credit is granted unless it is
replaced by another measure or the State demonstrates in a
SIP revision that the emission reductions from the measure
are no longer needed to meet applicable requirements.
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ENERGY SAVINGS & NOx EMISSIONS REDUCTION

ESL Calculates NOx Emissions Reductions for:

1. Code-Compliant Construction: Energy savings from new constructions
oESL Single-family construction
oESL Multi-family construction
oESL Commercial construction

2. Green Power Production: Wind and other renewables

3. PUC SB7: Energy efficiency programs implemented by electric utilities
under the Public Utility Regulatory Act § 39.905

4. SECO: Energy-efficiency programs towards school districts, government
agencies, city and county governments, private industries and residential
energy consumers

5. A/C Retrofits: Installation of SEER 13/14 replacement air conditioners in
existing residences

International
BN CODE
W N COMPLIANCE
MWW CALCULATOR

" SECO

State Energy Conservation Office
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3E8: 103y 3144 Current 2009 Version

B N CALCULATOR

IC3 Version 4.0 is outl This new version supports IECC 2015 single family residential projects only. If you need to enter a 2009 or 2012 project, then remain on this site. Otherwise, click
here: 1C3 version 4.0

SECO —User Login éﬂHE..cmf

State Enengy Consenvation Office

Welcomel! This is publicly accessible energy code compliance software based on the Texas Building
Energy Performance Standards. You must register a username and password in order to continue. You
may then access your records using your user name and password.

- I-r\ Ill\.l

Email Address: atd

RESNET

Setting tn Stardards for Qenlity

Login ﬁ
L

i W0 ENERGY SYSTEMS
Register Forgot Password AL,

Login Screen
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3E8: 103y 3144 Current 2009 Version

B N CALCULATOR

single Family House
Passing Single-Family Project
Project information Eloors Windows Insulation / Mechanical HVAC / DHW Roof Horizontal Projections Status

— Eneray Code

Choose Your Energy Code:
IECC 2009 v

— Site Address

NOTE: All fields en this page (except notes) must be completed to print a certificate.

Project Name:

Passing Single-Family

Builder Name:
Ross Morel Please select the orientation of the house
from the drop-down menu. The front of the
houss is the diraction ths front doer faces.
Builder Phone The right sids of the houss s to tha right of
832-028.5121 the houss vhen facing it.

Site Street Address.
100 First Street A a

City

College Station

o
g

BRAZOS v

Zip Code

=
]
2

Inspection and Plan Review Notes (Limit 255 characters):
[This is atest

— Orientation

Front of House Faces:
south v

B Next

Energy Code/Site Address/Project Details
I
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

Ic3rte:act:>):|laumcs IC3V 3144 Current 2009 VerSIOn

B N CALCULATOR

single Family House

single Family House
Passing Single-Family Project
Preigct Information Eloors Windows Ingulation / Mechanical HWAC / DHWY Boeot Herizental Proigctions Slatus

~ 15t Floor ., )
11 ém&
! ‘-‘H Blf=
Conditioned Floor Area (sq ft) r

3 2 1

0
ElH

Perimeter of Conditioned Area ()
250

|

lanaa salect the number of floors the house
Average Ceiling Height (ft i rieiei

10

1

— 2na Floor

Conditioned Floor Area (sq 1)

:

Perimeter of Conditioned Area (ff)

0
8

Average Ceiling Height (1t

Floor Area O Space (safly

1I'—)I
H

1
@

Mumber of Bedrooms.

I

~ Structural

Foundation Type.
Slab On Grade v

Remove Slab Insulation

on R-Value:

| Mot recammended for use in areas with a high likelihood of termite infestation. Please refer to your
local bullding code office If you are unsure whether your project requires slas insulation

B Next

Floors/BedRooms/Foundation
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

B N CALCULATOR

Ic3rte:act:>):|laumcs IC3V 3144 Current 2009 VerSIOn

single Family House
single Family House
Single Family House
Passing Single-Family Project

Project Information | Eloors | Windows  lnsulation/Mechanical = HVAC/DHW = Hoef = Horizontal Projections = Status

— Glazing Prop

Solar Heat Gain Coefficient:
0.25

U-factor.
0.25

— 1stFloor Windows

Frant (sq ft)
10

Right (sq ft)
50

Back (sq ft):
50

Left (sq fi)
50

— 2nd Floor Windows

Front (sq i
30

Right (sq ft)
25

Back (sq ft):
20

| Left (sq ft)
25

L}
B Next

Windows

Please enter the Solar Heat Gain Coefficient
(SHGC) for the fenestrations (e.g., windovs
2nd doors). (This information should be
provided on the construction documents to
be verified at the time of inspection.)
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:E8e  1c3v.3.14.4 Current 2009 Version

Single Family House
Passing Single-Family Project
Frojectinformation | Floors | Windows | sulation/ Mechanical ~HVAC/DHW | Roof | Horizontal Projections | Status

Nechanical in condifioned space?:

<
@
@

Measurements for Blower Door.
Tested v

Blower Door (in ACHS0)

=

Measurements for Duct Tightness
Tested v

Duct Tightness (In CFM25, Post-Construction Test)
125

— Insulation

Wall Cavity Insulation R-Value:
45\

[

Insulated Wall Sheathing R-Value:

o=
%m
)
il
@

Brick v

Total Roof/Ceiling Insulation R-Value:
50

1pply Duct Insulation R-Value:

i;j

Return Duct Insulation R-Value!

B Next

Mechanical System/Insulation
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

Internanonal C 2 O O 9 V =
I‘ 3- ICOMPLIANCE |C3 3 14 4 urrent erSIOn
B N CALCULATOR V. . .
single Family House
single Family House
Single Family House
Single Family House
Single Family House

Passing Single-Family Project
Project Information Floors = Windows  Insulation /Mechanical HVAC/DHW  Roof  Horizontal Projections Status

— Heating

Heating Type
Electric Resistance | v

- Cooling

AIC Efficiency (SEER):
14

AIC Sizeftons):

Pleass slact the hesting typs for the houss
(2.9., heat pump, natural gas).

— Vater Heater

Water Heater Type:
Electric v

Energy Factor:

Use Detailed DHW Input
Yes® No

Water Heater Size (gal).

Bumner Capacity (KW)
10000

b Next

HVAC/DHW
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:E8e  1c3v.3.14.4 Current 2009 Version

Single Family House
Single Family House

Single Family House
Passing Single-Family Project
- Project Information Floors  MWindows  Insulation / Mechanical HVAC/DHW = Reof  Horizontal Projections Status

— Roof

Roof Covering Material:
Comp Shingle v

Uses Radiant Barrier:
Yes® Mo

— Ceiling Area

Flat Roof Area (sq ft)

AB+CD

=
=4
=

Cathedral Ceiling Area (sq fi): D\e:s: E‘nterltha square footage of the
cathadral cailings.

Atic Floor Area (sq fi)
2500

Area of Wall Adjacent to Unconditioned Atlic Space (sq i)
25

— Ceiling Area Explained

Current Ceiling Area; 3003 =gt

Minimum Ceiling Area: 2550 sq ft

) st Floor 550 sqft
B 2nd Floor: 2000 sq ft

b next

Roof/Celling
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:8 o3y 3144 Current 2009 Version

W CALCULATOR

single Family House
single Family House
Single Family House

Single Family House
Single Family House
Single Family House

Single Family House
Passing Single-Family Project
Project information = Floors = Windows  Insulation / Mechanical = HWAC/DHW = Reof = Horizontal Projections  Stafus

— 1st Floor Horizontal Projection:

Front (faet and inches .6 4-67)
g0

Right: (feetand inches i.e. 4'- §)

Back (feetand inches ie. 4'-67)

Left (feetandinches ie. 4'-&7)

Please enter the distance measured from
the vall to the outer edge of the projection.

= 2nd Floor Horizontal Projection:

Frant: (feet and inches i.e.; 4'- ")
03

| Right: (feefand inches i.e.. 4'- ")
03

Back (feetand inchesie. 4-67)
03

4 Left (feetand inches i.e.4'-87)
J IR

B Next

Shading
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AVINGS FROM CODE COMPLIANT CONSTRUCTION

W CALCULATOR

IC3E8: 103y 3144 Current 2009 Version

single Family House

single Family House

F
Single Family House
Single Family House
F — —
Single Family House
P.
Single Family House
Single Family House
Pi Single Family House
Prolect information | Flgurs dows | Insulation/Mechanical = HVAC/DHW = Res! | Horizonial Prejections
Project Details for: Passing Single-Family Project
— Proiec mation — Project status
——— nauianon/ mechanical
- . - 2008 5.6% Above Code
Energy Gade: \8CC 2008 Mechanical in Conditioned Space. No
Builger Name: Ross Morel N o s
- Builder Phone 832-820-5121 ":smm e nastning e Congratulations! Your project has passed
Site Strest Agaress: 100 FIrst Strast A i h ricn code requirements! Notice: 2012 IECC
city: collegs Station rotal RetCalling I om0 requires 75% of lamps in permanently
Zip: 77840 Blower Daor & Testen Installed lightng fixtures be high-efficiency
coune lamps (IECC 2012 R404.1)
Motes This.le.atest Mechanical Ventiiation Rate: 170 GFM
Floors Mechanical Ventilation Operation: 3
hrasaay
First Fioor i "
e oned Floor Area. 2500 san Mechanieal Venilation Fan Pawer. 120
Perimeter of Conditioned Space. 250 DUCETIoNMNEsS Measuremeant Typs
Totall eakage
Celing Helght lan Duct Tightness: 125 (Tested)
secona Floon ‘ N Fraction Outside 08
Conditianed Floor Area; 2000 san SUPRIY DUStINsUIENaN: 8
Ferimelar of Condiionad Space: 200 et DUt neulation: .
Area of Conditioned Over HVAC/OHW »
Ui " Q ewecsonList
sosan Heating Type Electiic Resistance
- Selling Heiant an AIC EMciency (SEER) 14 SEER L Certificate
arientation South AIC Bize (tons) g
Faundation Type Slab On Grade watar Hester Eneray Factor: 098 £ GEnerov Report wi Signature
Insulation: R-12 ter Heater Size 30
Windovs for Heater Burner Gapaci 10000
oot
Solar Heat Gain Coeficiant 028
| U-factor 025 Roof Covering Matsrial Comp Shingle
First Floor Window Area: Fadiant Bar e
Frar 10san FiatRoof Area s022qn
] Fight 50 sam Gathedral Celling Area 1san
Back 50 san Attic Floar Area 2500591
Laft sosat Wall Aroa Next To Attic: 2ssqn
} Satond Floar window Area Harizontal Projections
Frant s0san
B Fioht: 25 san First Floar Harizontal Projectians:
- Back 20sqn Fiont oo
J Lem: 2ssan B oo
Lem: 00
B Second Floor Horizantal Prajections
Frant 03
- Right 03
Back LIS
Lan o3

Energy Repor
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

1C3:

P:

' Project Details for: Passing

Internanonal

n ICOMPLIANCE
W CALCULATOR

single Family House

single Family House
Single Family House

Single Family House
Single Family House
Single Family House

Single Family House

single Family Hy

Eroiectinformation = Fleers ~ Vindews  InsulafionMechanical = HVAG/DHVY  Reafll

gle-Family Project

Project nation

nauia
Enargy Code: IECC 2008

g Mechanical in Conaitionad
Builasr Hame: Ross Marsl
Bullgar Ehens A3E-RR0:A121 Insulated wall Shaating:
Site Strast Agaress: | 100 First Strast &; 3 Extertor Finieh
are, Selieqe. Station Total Roof/Ceiling Insulatie
2i 77840

P Blawer Daor
Gounty SRAZOS Mechanical Ventilation
MNetes: Thisle.ates Mechanical Ventilation Ratg
Floors
Mechanical Ventiiation Opel

First Flo.

Condtioned Floor Ares: 2500 saft Mechanical Ventilation Fan

Perimeter of Conditioned Space. 250
" it Duct Tightness Measurams

Celling Height 1o

@ Hed Duct Tightnes s

Second Flo Fraction Outsice
Conaiianed Floor Arsa; 2000 2q 1

Supply DuctInsulation:
Perimeter of Conditioned Space. 200

3 i Return DuctInsuiaton;
Area of Conditioned Over o |
Uncanditioned

sozan Healing Type Elect
©2iling Helght an A RNy (R
Grientation South AIC Size dons)
Humber of Badrooms. 4 water Heater Type
Faundation Type Slan on Grade watsr Hester Enaray Factat
Insulation: R-12 ater Heater Size
Windows water Heater Bumner Capag
Solar Heat Gain Coefficient 025
U-factor 02s Root Covering Material
First Floor Window Area: Radiant Barrier
Fror 1osan Flat Roof Area
Right S0=an Gathedral Gelling Area
Back s0san Attic Floar Area
Lert sosan wall Area Next To Aftic
Secena Floor Winoow Ares Hariz|
Frant 30san
Right: 2ssan First Floar Harizontal Projeg
Back 20san et
e 2szam et
Lot

IC3v. 3.14.4

5.6% Above Code

Congratulations! Your project has passed
code requirements! Notice: 2012 IECC
requires 75% of lamps in permanently
installed lightng fixtures be high-efficiency
lamps (IECC 2012 R404.1)

Q Inspection List

gi_ Certificate
Ei_ Energy Report

Eﬂfnergy Report w/ Signature

vy r

Sacond Floor Horlzantal Frajections
o

Front
Right
Back
Lot

Energy Report

o3
o3
o3

Current 2009 Version
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:8 o3y 3144 Current 2009 Version

W CALCULATOR

single Family House
single Family House
Single Family House

Single Family House

Single Family House

P
Single Family House
F
Single Family House
. P: single Family House
r hrewwe n
lc 3 W5 W CODE
_ 5 COMPLIANCE
4 8 CALCULATOR
SinGLE FamiLy House ENErcY REPORT
. . °
Project Details for: 6%
TEST_SF_2012 Ab
- ove Code
Builder: sunglok
Builder Phone: M
Address: address This single family residential project was found to be in
_ é'o‘ky‘;“y Houston compliance with the performance measures described in IECC
Zip: H;Rg; 2012 using the v.3.14 4 calculation tool developed by the Energy
Date Issued: 107202014 Systems Laboratory, a division of the Texas A&M Engineering
Contificate & 892066 Experiment Station.
Emissions Reduction: 11bs
NOx: 0lbs XA N ENGINELRING
| SOx: 496 Ibs
co2:
~ 5
Project Notes:
test
- ‘
b !
) [}
]
b 11 Energy Systems Laboeatory 121 cestifica

Certificate
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

Ic3 Intematlonal
:::22[’&%&'2%‘55 (G344

single Family House
single Family House
Single Family House

Single Family House
Single Family House
Single Family House
Single Family House

P:

single Family House

i-n—-— T = T T T = A R L B S e T - T = T = = T et T e

> enery  RESIDENTIAL ENERGY EFFICIENCY CERTIFICATE =

Window U-Value J_p 40 Cooling Efficiency SEER 13
Window SHGC 0.25 Heating Efficiency Natural Gas Furmace AFUE-0.78
Wall Cavity Insulation Rr-12  Water Heater Efficiency Natural Gas Water Heater EF-0.59
Roof/Ceiling Insulation R-33 Certificate Number 880678
Floor/Foundation Insulation NA Builder Email sunglokdo@tees.tamus.edu
Supply Duct Insulation R-8 Builder Phone
Return Duct Insulation R-g Date Issued 10/20/2014

7

TEaAE N IRCERING
FERERIREAT 4141198

Iotermational
Ic3lll§2'ﬂ:’lﬂmn Builder or Registered Design Professional

P P A AR R = B s M

| SOx: 496 1bs
coz:

Project Notes:
test

} ed Signature

Thlscerhfcatewas ted by IC3 in compl
AL LB s WY G

the DOB-2 building emergy anal
« TEES.

with IECC 2012

s P e AT s B s

A R = TERS = Ea g L S R SN Tl

Iy program. These values & sot contitute 3

Copyright 2011 Energy Systems

=

(8

[TEST_S¢_2012] certficate page 1 of 3

Certificate

Current 2009 Version
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

Ic3l=mema§§:%umce IC3V 3144 Current 2009 VerSIOn

BN CALCULATOR

single Family House
single Family House
Single Family House

Single Family House

Single Family House

P
Single Family House
F
Single Family House
. P Single Famiy House
e =
I C 3 =5 CODE
- | aE COMPLIANCE
W CALCULATOR
SiNnGLE FamiLy House ENERGY REPORT
. . o,
Project Details for: 6%
TEST_SF_2012 Ab
: ove Code
Builder: sunglok
Builder Phone: nnnm
Address: address This single family residential project was found to be in
_ E:Yu;“y_ Houston compliance with the performance measures described in IECC
Zip: H:::"z 2012 using the v.3.14 4 calculation tool developed by the Energy
Date lssued: 10202014 Systems Laboratory, a division of the Texas A&M Engineering
Contificate & 892066 Experiment Station.
Emissions Reduction: 11bs
NOX: 0lbs
| SOx: 496 Ibs
co2:
]
Project Notes:
test
] 1d iy nalys progam. Thess veboe &4
L4
} ed Signature
B Copyright 2011 Energy Systems Laboratory [TEST_SE_2012] certificate page 1 of 3

k- ]

Certificate on Electrical Panel
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:: New 2015 Version

International

NN CODE

N E COMPLIANCE
B W H CALCULATOR

Welcome to IC3 version 4 0. This version calculates the code compliance for single family projects under ITECC 2015 If you need to enter a project under the 2009 or
SECO 2012 [ECC, then vou need to go to version 3.14 IC3 here:

State Energy Conservation Offica User Login

3 version 3.14 WA ENIRY RATPUS DRSAMEATION.

This is the publicly accessible energy code compliance software based on the Texas Building Energy Performance Standards. You must register a username and
password in order to continue. If vou are already registered in IC3 version 3_x, vou must register again in the new system.

Username: Please enter a username
Password: Please enter a password R
Lot RESNET
Register New User Forgot Password Satfing the Standands fon Quslity

© 2015 Energy Systems Laboratory, Texas A&M Engineering Experiment Station
Credits Help/ FAQ Manmual IC3+4.0.1

Login Screen
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:: New 2015 Version

Return to Project List Global Parameters
Project Name 000 2015 Qinbo Li .
® Front Side
E s Cod 2015 [ECC 0
nergy Lode hd o Number of Floors 1[v|@ Length of Wall (&) ® 50
Street Address 1000 Balcones Dr 0 B
Number of Bedrooms 2 BH@ o : Window Area (sq ) @ 21
County AUSTIN V@ Orientation of Unit Front Side | East v|® oor Horizontal Shading @ s
City BELLVILLE V@ Exterior Finish Type Stucco v|@ (in) :
Zip 7777 ® | Window Height of Wall (f) @ 8
Builder Name test test @ SHGC 03 @ Left Side Right Side
Builder Email patrickparker@tees.tamus @ TU-Value 2 @ Length of Wall @ 50 Length of Wall @ 50
ft ft
Builder Phone 123-456-7890 @ Insulation ¢ j ¢ ]
Window Area @ — Window Area @
This is a test. Wall Cavity Insulation R{3z @ (sq f) 0 Conditioned Floor @ |xoo (sqft) 0
. Area (sq ff) .
Wall Continuous Insulation  R-10 @ Horizontal 0 Horizontal 0
Stud Shading (i) Shading (in)
< s Heightof Wall @ 1 Height of Wall @ 1
motes Stud Type 2x4[v|@ ) ()
Ducts Back Side
y Ducts in Conditioned Space Length of Wall (ft) @® 50
7
@ ¥® Window Area (sq ft) ® 1
Testi Roof Foundati i shads
esting 0o oundation Ei;mmtal Shadng ) 7
Heating AIC Water Heater
Height of Wall (f) @ 3
Submit Project
When downloading the energy Report, there are issues with
browser plug-ins converting the pdf to HTML3. See the link for
details. Help/FAQ
© 2015 Energy Systems Laboratory, Texas A&M Engineering Experiment Station
Credits Help FAQ Manual IC3 +4.0.1

Main Page
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

1C3

International
B m CODE
W W COMPLIANCE
BN CALCULATOR

Return to Project List
Project Name
Energy Code
Street Address
County
City
Zip
Builder Name
Builder Email
Builder Phone

Notes:

000 2015 Qinbo Li

2015 IECC [w|@
1000 Balcones Dr @
AUSTIN v @

BELLVILLE v|®@

77777 @
test test @
patrickparker@tees.tamus @
123-456-7890 @

This is a test.

New 2015 Version

Energy Code/Site Address/Project Detalls




ENERGY SYSTEMS LABORATORY . 2 0l
5 TEXAS A&M ENGINEERING EXPERIMENT STATION ‘1‘ Clean Air Through Energy Efficiency Conference

SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC3:: New 2015 Version

Front Side
Length of Wall () @ 50
_ Window Area (sqft) @ 21
oor| 1|v
Honzont;al Shading ® 0.8
(in)
Height of Wall () @ 8
Left Side Right Side
Length of Wall Length of Wall
@) @ 50 @) @ 50
Window Area @ 0 Contionod Fl Window Area 0
(saf) ondtioned Hloor @ [0 (saf)
Horizontal 0 Area (sq ) Horizontal 0
Shading (in) Shading (in)
Height of Wall g 5 Height of Wall g 5
(f) (f)
Back Side
Lengthof Wall @) @ 50
Window Area (sq ft) @ "
Hoﬁzontal Shading ® 0.8
(in)
Height of Wall (/) @ 8

Floors/BedRooms/Foundation
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International

1IC3:: New 2015 Version

Global Parameters
Number of Floors 1w |@
Number of Bedrooms 2 2@
Orientation of Unit Front Side East v |®
Exterior Finish Tvpe Stucco v|®
Window

SHGC 03 @

U-Value 02 @
Insulation

Wall Cavity Insulation R35 @

Wall Continuous Insulation R0 1@
Studs

Stud Twpe 2x4 v |@
Ducts
® Ducts in Conditioned Space &

Global Parameters
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IC 3. New 2015 Version

BN CALCULATOR

Testing Roof

Testing Roof

Mechanical Ventilation Type Balanced Roof Covering Material Waood Shingles
Ventilation Rate (CFM) 100 @ Radiant Barrier [ @

Ventilation Operation (hrs/day) 12 @ Sealed Attic ¥ @
@ Roof Insulation:

Ceiling Area
Attic Floor Area (sq ft)
Flat Roof Area (sq ft)
Cathedral Ceiling Area (sq ft)
Arca of Wall Adjacent to Unconditioned Attic Space (sq ft)
The total entered roof area in 2500 sq ft. The total floor area is 2500 sq ft

Ventilation Fan Power(Watts) 12
Blower Door Test (ACHS0)
Blower Door Test Tested v @

Blower Door Test Value 5 @

Close

Close
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

IC 3. New 2015 Version

BN CALCULATOR

Foundation AlIC

Foundation
Type of Foundation Slab on Grade [v|@®

Foundation Insulation R{o2z @

Close

Heating Water Heater

Heating Water Heater

Heating Type: Heat Pump v Type of Water Heater Heat Pump [+| @
Heating Efficiency (HSPF): 98 ® Energy Factor 2.1 (©)]

Use detailed DHW input

Close

Close
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1IC3:i New 2015 Version

International
B mE CODE
B = COMPLIANCE
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Single Family House Energy Report

Project Details 1%
Project Name: 0002015 Qinbo Li Above Code
Builder Name: test test
Builder Phone: 123-456-7890
Builder Email: atrickparker@tees.tamus
Address: P P @ | This single family residential project was found to be in compliance with the
) . 1000 Balcones Dr performance measures described in the 2015 IECC as calculated by the Energy
City: BELLVILLE Systems Laboratory, a division of the Texas A&M Engineering Experiment Station
County: AUSTIN using IC3 version 4.0.1
Zip: 77777
Certificate #: 1001252 ENERGY SYSTEMS LABORATORY
Date Issued: 11/19/2015 5 TEXAS A&M ENGINEERING EXPERIMENT STATION

Notes: This is a test.

The values produced are generated by the DOE-2 building energy analysis program. These values do not constitute a
guarantea of actual energy usage by ESL or TEES.

Emissions Reduction

NOx: 0 lbs.
SOx: 0 lbs. Autherized Signature
Coz: 181 lbs.
EERoDe
IC3EE s version 401 Copyright 2015 Energy Systems Laboratory 0002015 Qinboli  Page1of3

Certificate
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1IC3:i New 2015 Version

Residential Energy Efficiency Certificate m ‘ ENERGY SYSTEMS LABORATORY
Window U-Value U- 0.2 Duct Tightness (in CFM25) 0

Window SHGC 03 Cooling Efficiency SEER 18

Wall Cavity Insulation R-35 Heating Efficiency Heat Pump HSPF-9.80
Roof/Ceiling Insulation R-25 Water Heater Efficiency  Heat Pump EF-2.10
Floor/Foundation Insulation R-0 Builder Email patrickparker@tees.tamus.edu
Supply Duct Insulation R-0 Builder Phone 123-456-7890

Return Duct Insulation R-0 Date Issued 11/19/2015

Blower Door (in ACH50) 5 Certificate Number 1,001,252

Innernamnal
l I l I COMPLIQNCE
EEE CALCULATOR

Builder or Registered Design Professional

This certificate was generated by IC3 in compliance with 2015 IECC

.
~3

Certificate on Electrical Panel
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E
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Certificate on Electrical Pa
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IC3 REGISTRY

International User Login

M E CODE | r e
13 (\vseco HERG

M W W CALCULATOR

s Welcome! This is publicly accessible energy code compliance ﬁ

software based on the Texas Building Energy Performance
Standards. You must register a username and passwaord in order
to continue. You may then access your records using your user

IcC]
name and password. %

[

e e
il — RESNET
Sefling e Standdareds for Quility

ENERGY SYSTEMS
LABORATORY

Certificates
Jan. 2015 to Date: 23,728
Total to Date: 116,763

Register Forgot Password

_ Average SEER Across Counties
TOp 10 Counties for 2009 to 2015 Average A/C SEER across Counties for 2015

Overall data Statistics derived from a subset of Counties having house count > 10

Average Standard Deviation
Top 10 Counties generating IC3 Certificates from From 10/1/2009 to 11/16/2015 Single Family 14.68 1.09
Multi Family 14.92 1.25
20000 . .
Single Family
16170 A/C SEER Distribution
1591 35
Brazoria
Avg A/C SEER Value
15000 - Fort bend 1877 3 13.11 - 13.67
1575 16 13.67 - 14.3
11130 Kendall T e 14.23 - 14.79
Galvest - B 14.79 - 15.35 i
_ 10732 WaHves on T a B 15.35- 1591 - N
c liamson ¥ I*
§ 10000 | Haris 1637 778 @J H
_— 16.36 306 I \
Bexar 16.33 727 il T P A
16.32 159 \ F S
Nueces i
5000 . x "
San patricio 15.30 33 * A X
1195 Wichita 15.22 18 I |
Vedina 14.93 14 (=
0 Comal 149 109
COLLIN DALLAS BEXAR KAUFMAN JOHNSON Jahnson 14.88 335
TARRANT DENTON HARRIS ROCKWALL ELLIS Denton 14.84 2189
Dallas 14.78 1941
County Elis 14.60 70
Callin 14.55 3103
I Certificate Count Parker 14.41 219
Hunt 14.40 45
Hood 14.39 38
Tarrant 14 36 3998
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IC3 REGISTRY

Certificates

Jan. 2015 to Date: 23,728
Total to Date: 116,763

Top 10 Counties for 2009 to 2015

Top 10 Counties generating IC3 Certificates from From 10/1/2009 to 11/16/2015

20000
16170
15000
11130 10732
3 10000
Q
5000
1268 1195
0
COLLIN DALLAS BEXAR KAUFMAN JOHNSON
TARRANT DENTON HARRIS ROCKWALL ELLIS

County

I Certificate Count

~User Login.

HERL

Welcome! This is publicly accessible energy code compliance
software based on the Texas Building Energy Performance
Standards. You must register a username and passwaord in order

to continue. You may then access your records using your user
name and password.

A
wCl

o "
CO0E COUNGEE

Balidiey 0200 | RESN ET

Sefling e Standdareds for Quility

: ENERGY SYSTEMS
Register Forgot Password LABORATORY

Average SEER Across Counties
Average A/C SEER across Counties for 2015

Overall data Statistics derived from a subset of Counties having house count > 10

Average Standard Deviation
Single Family 14.68 1.09
Multi Family 14.92 1.25
Multi Family
A/C SEER Distribution
Travis 16.00 41
Avg A/C SEER Value
Dallas 15.03 109 A
Tarrant 14.03 62 14.43 - 1482
14,82 - 15.21
I 15.21 - 15.61
I 1561 - 16.00
[
A
| Average I
Single Family 14.68

Multi Family 14.92
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1C3

International
BO N CODE
B2 N COMPLIANCE
BN CALCULATOR

Has an analysis been performed to determine actual
measured energy savings (I.e., real utility bills)?
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1C3

International
BN CODE
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BN CALCULATOR

Verification of Energy Savings from the
Implementation of the Residential Building
Codes in Texas

Juan-Carlos Baltazar, PhD, PE Chunliu Mac Jeff Haberl, PhD, PE
Member ASHRAE Student Member ASHRAE Fellow ASHRAE
ABSTRACT

Yes!

INTRODUCTION

The sizeif
mentioned in ma

e that the enecgy codes implementation has hrought to the cednced ensryr use in sesdences has been
de adoptians have provided. Texas,
1, net st wih he

35 in mar othes = bas paticipated in the spplication of i

-, but also to enconrage the rednction of N 3 T P ne to the

objective of the energr efficie:
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st 2 methodology that

Thas papes ps o savings from the impact of the implementation

Juan-Carios Baltazar s a Research Engineer of the Energy Systems Laboratory of the Texas AR M University and Member ASHRAE. Chunliu
Mac s a Ph.D. student and Student Member ASHRAE. Jail Haberl, is professar of Department of Architeciure at Texas ABM Unversty and
Associate Director of Energy Systems Laboratory, and a Fellow ASHRAE.
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SAVINGS FROM CODE COMPLIANT CONSTRUCTION

1C3

The Laboratory has analyzed actual utility

International
BN CODE
B2 N COMPLIANCE
BN CALCULATOR

bills from 2003 — 2009 in College Station for Verifcaton of Energy Savings rom the
the same builder in the same subdivision Codes in Texas

using the Princeton Scorekeeping method e e e
and a three parameter analysis*.

INTRODUCTION

5F- the enecer savings fom the inpact of the implementation

i a Research Engineer of the Energy Systems Labaratory of the Texas A& M University and Member ASHRAE. Chunliu
udent and Student Member ASHRAE. Jeff Haber, is professor of Depariment of Architeciure at Texas ABM University and
o fory, as &l

*Results published in the 2014 ASHRAE
Transactions.
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(G) | =——Average «sesme Average-StdDev ====Avarage-+StdDav

International
BN CODE
B2 N COMPLIANCE
BN CALCULATOR

W
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&

Verification of Energy Savings from the
Implementation of the Residential Building
Codes in Texas
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Juan-Carios Baltazar s a Research Engineer of the Energy Systems Laboratory of the Texas AR M University and Member ASHRAE. Chunliu
Mac s a Ph.D. student and Student Member ASHRAE. Jail Haberl, is professar of Department of Architeciure at Texas ABM Unversty and
Associate Director of Energy Systems Laboratory, and a Fellow ASHRAE.
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This analysis looked at
houses built:

 pefore 2001

e after the 2001 IECC
and

o after the 2006 IECC
(SEER 13)
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(Poiod: 12008 12112008 The results showed:

o electricity savings from the
the 2000/2001 IECC and the
2006 IECC were 20% and
19%, respectively when
compared to houses built
prior to the code.

International
BN CODE
B2 N COMPLIANCE
BN CALCULATOR

a
(]

B~
o

o After 2001 IECC
A After 2006

I~
o

[98)
a
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Median Average Use [Wh/day-sq.ft]
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—_
o

The results showed:
electricity savings from the
the 2000/2001 IECC and the
2006 IECC were 20% and
19%, respectively when
compared to houses built
prior to the code.

NAC (KWh/ft2-Yr)
o —_ [\*] (] E= w [e2] ~ [o2] w

wwwwwwww

s >
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Period Starting Date
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==e=NAC BEFORE IECC 2000/2001 =meNAC AFTER IECC 2000/2001 =p==NAC AFTER IECC 2006

10 These results match
simulations performed with

e IC3 simulations.
| 6.130 T e e s S B o o

International
BN CODE
B2 N COMPLIANCE
BN CALCULATOR
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:‘.' - 5.721 —User Login
€5 | i i SECO
= . e Welcomel This is publicly accessible energy code compliance
x4 | software based on the Texas Building Energy Performance
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‘ZI 3 A name and password.
1
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I C 3 IC3 Web:
http://ic3-2015.tamu.edu

Benefits from API:

Single screen allowing access to the same DOE-2 model used by the IC3 webpage
Tablet/iPad/iPhone friendly

XML input/output

Easily integrated into existing third party software
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STATEWIDE SAVINGS FROM CODE COMPLIANCE (2000 — 2014)

How much electricity has been saved from residential code compliance for all
single-family housing 2000-20147
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STATEWIDE SAVINGS FROM CODE COMPLIANCE (2000 — 2014)

How much electricity has been saved from residential code compliance for all

Number of New
Single-Family Houses

single-family housing 2000-20147
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STATEWIDE SAVINGS FROM CODE COMPLIANCE

2000 — 2014 (ESTIMATED)

Savings (2002 to 2014)

$3,500

$3,250 Capacity Savings Elec. Savings === Cost

$3,000

$2,750

$2,500

$2,250

$2,000

$1,750

B 0 T e B R P~ oo e e
$1,250 =

1000 |-rrrrr e
$750 E__.—._—-I—--l”.’

$500 M
$250 . i |

i =
—

Million $

$0 |80 2501 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Capacity Savings| - - |'$111 | $232 | $387 | $558 | $717 | $854 | $949 [$1,044/$1,151$1,248/$1,400($1,574/$1,736
Elec. Savings - - | $16 | $48 | $97 | $175 | $304 | $451 | $615 | $776 | $930 |$1,082/$1,236/$1,403/$1,564
—=—Cost - - | $64 | $136 | $218 | $321 | $422 | $536 | $610 | $669 | $729 | $788 | $914 [$1,060/$1,179
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STATEWIDE SAVINGS FROM CODE COMPLIANCE

2000 — 2014 (ESTIMATED)

Savings (2002 to 2014)
Electricity - $1,564 million

$3,500

$3,250 Capacity Savings Elec. Savings  =8=Cost

$3,000

$2,750

$2,500

$2,250

$2,000

$1,750

T T s s S e

$1,250

$1,000 ’.,,..r"]
$750 __‘___,g___r :
$500 : |ﬁCiL”: $1,564 mi
$250 B - !

—

Million $

lion
otrl

$0 |80 2501 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Capacity Savings| - - |'$111 | $232 | $387 | $558 | $717 | $854 | $949 [$1,044/$1,151$1,248/$1,400($1,574/$1,736
Elec. Savings - - | $16 | $48 | $97 | $175 | $304 | $451 | $615 | $776 | $930 |$1,082/$1,236/$1,403/$1,564
—=—Cost - - | $64 | $136 | $218 | $321 | $422 | $536 | $610 | $669 | $729 | $788 | $914 [$1,060/$1,179
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2000 — 2014 (ESTIMATED)

Savings (2002 to 2014)
Electricity - $1,564 million
Demand - $1,736 million

$3,500
$3,250 Capacity Savings
$3,000
$2,750
$2,500
$2,250
$2,000
$1,750
$1,500
$1,250
$1,000
$750

Million $

Elec. Savings

=== Cost

Demand: $1;736 million

ok

2 Ol

Clean Air Through Energy Efficiency Conference

STATEWIDE SAVINGS FROM CODE COMPLIANCE

$500 Mq—-
$250 ; ; g

i =
—
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2000 — 2014 (ESTIMATED)

Savings (2002 to 2014)
Electricity - $1,564 million
Demand - $1,736 million
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STATEWIDE SAVINGS FROM CODE COMPLIANCE

2000 — 2014 (ESTIMATED)

Savings (2002 to 2014)
Electricity - $1,564 million
Demand - $1,736 million
Total - $3,300 million

Increased Costs (2002 to 2014)
Costs - $ 1,179 million
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STATEWIDE SAVINGS FROM CODE COMPLIANCE

2000 — 2014 (ESTIMATED)

Savings (2002 to 2014) Demand Reduction in 2014
Electricity - $1,564 million 1,265.8 MW
Demand - $1,736 million More than one power plant
Total - $3,300 million
Increased Costs (2002 to 2014)
Costs - $ 1,179 million
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STATEWIDE SAVINGS FROM CODE COMPLIANCE

2000 — 2014 (ESTIMATED)

Savings (2002 to 2014) Demand Reduction in 2014
Electricity - $1,564 million 1,265.8 MW
Demand - $1,736 million More than one power plant
Uaiel - 2200 pilhon Emissions Reduction in 2014
Increased Costs (2002 to 2014) 190 tons-NOxl/year,
Costs - $ 1,179 million (About 20,742 cars)
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Elec. Savings - - | $16 | $48 | $97 | $175 | $304 | $451 | $615 | $776 | $930 |$1,082/$1,236/$1,403/$1,564
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savmgs from SF (Code Compllance)
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savings from SF (Code Compliance)
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savings from SF (Code Compliance)
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savings from SF (Code Compliance)
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savings from SF (Code Compliance)

Annual Electric Savings (MWh/yr)
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Conversion Factors: 430 gal/MWh
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STATEWIDE WATER SAVINGS AT POWER PLANTS 2002~2014

Electricity/Water Savings from SF (Code Compliance)
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SAVINGS FROM RENEWABLES

IEES

420 Panel Solar PV Array In Waco, TX Army Residence Community, San Antonio Dam at Elephant Butte, El Paso, TX

| WY

T

Solar P

2.5 Miles Southwest of Woodville, TX Ground Source Heat Pump
' ul.il

Biomass Landfill Gas
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SAVINGS FROM RENEWABLES

Biomass o | Landfill Gas Geothermal
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WIND PROJECTS IN TEXAS (2014)

Completed, Announced, and Retired Wind Projects in Texas, as of Dec. 2014

Wind Farms in ERCOT

Wind Farms in WSCC

Wind Farms in SPP
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WIND PROJECTS IN TEXAS (2014)

Completed, Announced, and Retired Wind Projects in Texas, as of Dec. 2014

Wind Farms in ERCOT
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WIND PROJECTS IN TEXAS (2014)

Completed, Announced, and Retired Wind Projects in Texas, as of Dec. 2014

Wind Farms in ERCOT

Wind Farms in WSCC

Wind Farms in SPP
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WIND PROJECTS IN TEXAS (2014)
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy
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WIND PROJECTS IN TEXAS (2014)
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WIND PROJECTS IN TEXAS (2014)
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy
Total capacity: 14,327 MW in Texas
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy
Total capacity: 14,327 MW in Texas
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy
Total capacity: 14,327 MW in Texas & 13,001 MW in ERCOT
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy
Total capacity: 14,327 MW in Texas & 13,001 MW in ERCOT
New peak wind power generation in 2014: 3,932 GWH/month
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy

Total capacity: 14,327 MW in Texas & 13,001 MW in ERCOT

New peak wind power generation in 2014: 3,932 GWH/month

Total wind power generation in 2014: 34,301 GWH/yr (9.9% of ERCOT)
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WIND PROJECTS IN TEXAS (2014)
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Substantial increases in measured electricity from wind energy

Total capacity: 14,327 MW in Texas & 13,001 MW in ERCOT

New peak wind power generation in 2014: 3,932 GWH/month

Total wind power generation in 2014: 34,301 GWH/yr (9.9% of ERCOT)
Average Ozone Season Period (OSP) power generation increasing
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TRACKING WIND POWER GENERATION (2014)

Example: Forest Creek (124.2 MW Capacity)
Is There Degradation?

December 2007: 105.2 MW

December 2014: 111.2 MW

No Degradation Observed (22.5% above) e
o

Forest Creek Wind (124.2 MW) - Wind Power Generation of Sliding 12-Month Period (2007-2014)
180 14
105.2 MW 111.2 MW I,

¥ + + e -
+ +
++++++++++"‘+"‘++ M

Average 12-month NOAA Wind Speed (MPH)

Dec-07  May-08 Oct-08 Mar09  Aug-09 Jan-10 Jun-10 Nov-10 Apr-11 Sep-11 Feb-12 Jul-12 Dec-12 May-13 Oct-13 Mar-14  Aug-14

12-Month Period Ending Month

First 12-month - 80th o  Maximum = == 10th Percentile — — — 25th Percentile
T5th Percentile e 0th Percentile wwenesnseeeee §0th Percentile
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A Minimum E e LGEL Total Capacity * Mean Wind Speed- NOAA-ABI
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B Maximum Measured MW in the whole period

O Maximum Measured MW in 2014

H Design Capacity

Imum

Wind Farms

d Measured Max
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Are Wind farms operating to the design capacity?

Design and Hourly Measured Maximum Capacity for Wind Farms
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B Maximum Measured MW in the whole period

O Maximum Measured MW in 2014
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Wind Farms

Design and Measured Maximum Capacity

Are Wind farms operating to the design capacity?

@ Full Capacity (20 Sites) (100%)

Design and Hourly Measured Maximum Capacity for Wind Farms
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B Maximum Measured MW in the whole period

O Maximum Measured MW in 2014
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Wind Farms

Design and Measured Maximum Capacity

Are Wind farms operating to the design capacity?

Design and Hourly Measured Maximum Capacity for Wind Farms

' Very Close to Design Capacity (20 Sites) (95-99.9%)

@ Full Capacity (20 Sites) (100%)
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B Maximum Measured MW in the whole period

O Maximum Measured MW in 2014

H Design Capacity

Wind Farms

Design and Measured Maximum Capacity

Are Wind farms operating to the design capacity?
Design and Hourly Measured Maximum Capacity for Wind Farms
‘ Close to Design Capacity (24 Sites)(Less than 95%)

' Very Close to Design Capacity (20 Sites) (95-99.9%)

@ Full Capacity (20 Sites) (100%)
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B Maximum Measured MW in the whole period

O Maximum Measured MW in 2014

H Design Capacity

Wind Farms

Design and Measured Maximum Capacity

Well Below Design Capacity (5 Sites)

Are Wind farms operating to the design capacity?
Design and Hourly Measured Maximum Capacity for Wind Farms
‘ Close to Design Capacity (24 Sites)(Less than 95%)

' Very Close to Design Capacity (20 Sites) (95-99.9%)

@ Full Capacity (20 Sites) (100%)
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Texas
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2008 Calculated from 2014 Measured Annual Power Production
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Texas
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Texas
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5
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(Due to wind normalized weather condition)
2008 Calculated from 2014 Measured Annual Power Production
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Ozone Season Period in Texas
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Ozone Season Period in Texas
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WIND FARMS CAPACITY/PRODUCTION

2008 Annual/OSP Baseline vs. 2014 Annual/OSP Measured

Wind Power Generation in Ozone Season Period in Texas

80,000 / P
70,000
60,000 55,772
é‘ 50,000
= 40,000 - 2014 OSP 2008 OSP
g Measured Estimated
30,000 - MWH/day MWH/day
20,000
10,000 A
2014 OSD Measure d MWh/day
0- 2 3 % = 2008 OSD Baseline MWh/day
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NOx REDUCTIONS USING eGRID

NOx emissions reductions calculation from electricity savings
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NOx REDUCTIONS USING eGRID

NOx emissions reductions calculation from electricity savings
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NOx emissions reductions calculation from electricity savings
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NOx REDUCTIONS USING eGRID

NOx emissions reductions calculation from electricity savings
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NOx emissions reductions calculation from electricity savings
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NOx REDUCTIONS USING eGRID

NOx emissions reductions calculation from electricity savings
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NOx REDUCTIONS USING eGRID

NOx emissions reductions calculation from electricity savings

Energy Savings from

EE/RE Programs X Llle ‘ ﬁ[“ [
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NOx REDUCTIONS USING eGRID

Congestion Zones

Houston

Houston
Zone

M Zones Total Total
area county x
[ N [ w s bs) (Tons)
Brazora 500 509
L ) e ) ) A ) B ] .00 000
FortBond | 0.0313463] 0,000 0.0000040] __0.0000] 06,0000002] __©6:0000] 0.0002037] __0.0000 o.00 o.00
Houston-  [Gaweston | 0.0226620]  0.0000] 0.0000025] 0.0000] 0.0000001] 0.0000] 0.0002123] 0.0000 0.00 0.00
Galveston Area [Harris 0.1486911] 0.0000| 0.0000189) 0.0000] 0.0000009 0.0000| 0.0013930] 0.0000| 0.00] 0.00
Cberyy 5.0000000] __6.0000] 0.0000000] __0:0000] 6.0000006] __0.0000] 0.0000000] __6.0000] o.00 o.00
5:0000000] __6:0096] ©.0000000] __0:0000] 9.0000006] __5.0000] ©:0000000] __6.0009) .00 .00
jor_m | 0:0000000] __5:0000] 0-Cge00) 5000 0.0 5.0000] 0.00: o.0000[m 0.00 600
oog| pe 03000 oMoood o 000200 0000 | & o) .00 .00}
caumont/ port SRR 2 oo flooofooo |0 oo wn i .00 .00
cgng“ 00 ool o Roool | ool & 600 500
E D oo 00 oMl coNmai® dhooo 0.00 0.00
o0 600
Denion .0001267] 0,000 0.0007770] __0:0000] 0.0000375] __0.0000] 0.0000075] __©:0000) .00 600
Tarrant 6.0004742] 06,0000 0.0029085] _0.0000] 0.0001405] __0.0000] 0.0000257] 6.0000] 0.00 0.00
aie G:0029920] __0:0000| 0.0183544] __0.0000] 0.0008385] __0.0000] 0.0001673| __6.0009) 600 600
Dalias/ Fort  |[Jonnson | ogpo7z5e 00| o.0044512] 00000 0.0002150] __0.0000] _o.oompa54] 0,000 600 600
Worth Area  [iaurman ﬁssns 0.090| ogeo6s. 0.004 58] °. 0.00| 0.00]
Parker fofpocorz[f] o0000) o] o-offo A & A | 000 000
Rockwal Googollocofpooll  fodbo ooflool | Ioolbol K o.00 500
Henderson | o.pooos o Tl ool 3 o.olbo| 0.00 0.00
Hood G.0050771] __0.0000] 0.0811454] 00 015044] __ 0.0000] 0.0003178] __0.0000) .00 000
Fn 5.0088463] 06,0000 0.0047066] __0.0000]. 0.0002273] __0.0000] 0.0652823] __©.0000] 600 o.00
& Paso Area weo 5.0000000] 06,0000 0.0000000] _0.0000] 6.0000006] _0.0000] 0000000 0.00 o 0.00
o PO 0 cogeing coggmall g0 = 000
San Antonio ] R 13 0 | i ] I 8 & = ool N 70 Koo
BYE N CE B offo] Motz Rocooo| oo .0000 |00l oo & o fo | I X
s b OLXE T o.odooo s oodo| Nem® 8ooW B oodl
Basiwop | 0.0033782] 06,0000 000 5:0000] 0.0000130] _0.0000] o.0269798] .00 500 o.00
Cataw el | 0.:0000000] 0.0000] 0.0000000] 0,000 0.0000000] _0.0000] 0.0000006] 00000 0.00 0.00]
Austin Area  [rays 6.0008331] __6:0000| 0.000056] 5000| 0.0000027] __0:0000] 0.0066537] __0.0000 .00 o.00
Travis 5.0051785] 06,0000 0.0003493] o0 o0 PN oo o.00 5.00
Witamson | 0.0000000] __0.0000] 0.0000000]gf _o.ofpo| oofooo] 0000 0.0000 0.00 0.00
Gregs 6.0000000]___6:0006| 0000000 5 o%o| Foofooo] c0gp| q0.00po00| _6.0009) o.00 600
Harnison | 0.0000000] _6.0000] 0.00000 50991%0.0035000 0500] 0,000 o.00 5.00
Nerthemst o 5:0000000] __6:0096] ©.0000000] __0:0000] 9.0000006] __6.0000] ©:0000000] __6.0009) .00 600
Smin 5.0000000]__6:0000| 0.0000000] __0.0000] 5.0000006] __0.0000] 0.0000000] __6.0000) .00 600
Opshur 5.0000000] _6.0000] 0.0000000] __0.0000] 6.0000006] __6.0000] 0.0000000] __6.0000] 5.00 5.00
Corpus et |Nusces | 0.0128578] _ 0.0000] 00008572 __0.0000 0.0000435] __0:0000] 0.1026870] __0.0000] .00 600
San Paiicio | 0.0015100] __0.0000] 0.0001018] 06,0000 0.0000045] __0.0000] 0.0120591] __0.0000 600 600
Victoria Area_[Victoria | 0.0021102] _ 00000] 0.0001429] _0.0000] 0.0000065] __0.0000] 0.0169244] ©6.0000] 0.00 0.00
Andrews | 00000037] __0.0000] 0:0000230] __0:0000] 0.0039003] __0:0000] ©.0000002] __0.0000) 600 600
Angeina | ©:0000000] _ 6.0000] 0.0000000] __0:0000] 0.0000000] __0.0000] 5.0000006] __0.0000 600 600
Bosque | 0.0022204] 0,000 0.0136212] 0.0000] 0.0006575] 00000 0.00013%] 0.0000 0.00 0.00
Brazos 0002408 6:0000| 0.0112305] __0.0000] 0.0005425] __0.0000] 0.00a7625] __©.0009) 000 000
Ganoun | o0009465] __0.0000] 0.0000638] 06,0000 0.0000032] __0.0000] 0.0075598] __0.0000 600 o.00
Gameron | 0.0063536] 0.0000] 0.0004285] _0,0000] 0.0000207] _0.0000] 0.0507425] 00000 0.00 0.00
Gerokee | o0027302] __0.0000] 0.0168033] __0:0000] 0.0008116] __0.0000] 0.000171a] __0.0000) 000 000
oo 5.0000000] __6.0000] 0.0000000] __0.0000] 5.0000006] __0.0000] 0.0000000] __6.0000] 600 5.00
Gotoman | 60000000] _6.0000] 0.0000000] 06,0000 0.0000000] _0.0000] 0.0000000] 00000 0.00 0.00
Grockett | 0:0900000] __0.0000] 0.0000000] __0:000] 0.0000000] __0.0000] 0.0000006] __0.0000) 000 000
Eoor 5.0010215] 06,0000 0.0006604] __0.0000] 0.0913346] _ 0.0000] 0.0146527] _ ©6:0000) o.00 o.00
Fannin 0.0000041] 06,0000 0.0000245] _0.0000] 6.0000012] 0.0000] 0.0000003] _.0000] 0.00 0.00
Fayets o.0051867] __06:0000| 0.0103217] __0.0000] 0.0004985] __0.0000] 0.0283993] __0.0000) 000 000
Froostone | 0.0047643] __ 0.0000] 0.0202268] _ 0.0000] 0.0014117]  ©6.0000] 0.0002082] _ 0.0000 o.00 o.00
Frio 5.0000000] 0.0000] 0.0000000] _0.0000] 6.0000000] _0.0000] 0.0000006] _0.0000] 0.00 0.00
Grimes 5.0000000] __6:0006| 0.0000000] __0.0000] 5.0000006] __0.0000] 0.0000000] __6.0000) .00 600
Harderman | 0.0000000] __0.0000] 0.0000000] __0.0000] 06,0000006] 60000 0.0000000] __0.0000 o.00 o.00
Faskel 5:0000000] __6:0096] ©.0000000] __0:0000] 9.0000006] __©.0000] ©.0000000] __6.0009) .00 .00
Fidaigo o.0053716] __06.0000| 0.0003623] __0.0000] 0.0000175] __0.0000] 0.0428994] __©.0000) .00 600
Woward | 0.0002411]  0.0000] 0.0007641] 0.0000] 0.1283542] _©6:0000] 0.0009490] _ 0.0000 o.00 5.00
Sack G:0030783] __6:0000| 0.0188835] __0.0000] 0.0009121] __©.0000] 0.0001527| __6.0009) .00 600
Sones 5.0000000] __6:0000| 0.0000000] __0.0000] 5.0000006] __0.0000] 0.0000000] __6.0000] .00 600
other ERCOT [ 0010001 00000 02a5385] 0:0000] 00011555 0.0000] 0:0002504] 00000 500 oo
Cimestone | 0.0000000] __0:0000] ©.0000000] __0.0000] 0:0000000] 60000 ©0.0000000] __0:0000 .00 600
Ciano 6.0040314] __6.0000] 0.0002715] __0.0000] 0.0000331] __0.0000] 0.0321966] __©6.0000) 600 600
NoLonnan | 0.0056576] 0,000 0.0347066] __0.0000] 0.0016764] _ ©0:0000] 0.0003541] _ 0.0000 0.00 0.00
Viiam G.0012686] __06:0000] 0.0000856] __0.0000] 0.0000041] __0.0000] 0.0101516] __©6.0009) .00 600
Maicher 5.0000311] _06.0000| 0.0001910] __0.0000] 0.0324260] __0.0000] 0.0000015] __6:0000) 600 600
Notan .0000293] 06,0000 0.0001795] _0.0000] 0.0304745] __0.0000] 0.0000018] _©6.0000] 0.00 0.00
Paio Pric_| o.0036120] __0.0000] 0.0221635] __0.0000] 0:0030705] __©0:0000] 0.0062261] __0:0000 .00 600
Pocos 5.0000020] __6.0000] 0.0000121] __0.0000] 0.0020520] __0.0000] 0.0000001] __©:0000] 600 600
Presiio | 0.0000000] 0,000 0.0000000] 0.0000] 0,0000000] ©:0000] 0.0000000] _0.0000 0.00 0.00
Red rver | 0.0000000] __0.0000] 0.0000000] __0.0000] 0:0000000] 60000 ©0.0000000] __0.0000 .00 000
Robertson | 0.0039506] __0.0000] 0.0055755] __0.0000] 0,0002603] 60000 0.0246170] __0.0000 600 5.00
Tayior 5.0000000] 06,0000 0.0000000] _0.0000] 6.0000006] _0.0000] 0.0000000] _6.0000] 0.00 0.00
s 6.0000000] __6:0090| 0.0000000] __0.0000] 5.0000006] __0.0000] 0:0000000] __6.0009) 000 000
Tom Green | ©0000006] _6.0000] 0.0000000] __06,0006] 0.0060000] __0.0000] 6.0000006] __0.0000 o.00 6.00
Upton 0.0000025] 06,0000 0.0000156] _0.0000] 0.0026454] 0.0000] 0.0000002] _.0000] 0.00 0.00
Ward 6.0001995] __06:0000| 0.0012235] __0.0000] 0.2078335] __0.0000] 0.0000125] __©6.0000) 000 000
Wb 6.0042017] 06,0000 0.0002834] __0.0000] 0.0000137] __0.0000] 0.0335565] __6.0000] o.00 o.00
Wharton | 0.0021095] _0.0000] 0.0001423] _0.0000] 0.0000065] _0.0000] 0.0168474] 0.0000 0.00 0.00
Wichia 6.0000121] __06:0000| 0.0000743] __0.0000] 0.0126390] __0.0000] 0.0000008] __©6.0000) 000 000
Wibarger | 0.0175720]  0.0000] 0.1102430] 06,0000 0.0053245] __0.0000] 0.0011247] _ 0.0000 o.00 5.00
Wise 0.0010202] 0,000 0.0062583] 0.0000] 0.0003023] _0.0000] 0.0000638] _0.0000] 0.00 0.00
oung 6.0071054] __06:0000| 0.0435880] __0.0000] 0.0021054] __0.0000] 0.0004447| __©6.0000) .00 000
Towal .4417501] 06,0000 0.4812863]  0.0000] 0.5345785]  0.0000] 0.6820345]  6.0000) 5.00 5.00
Energy Savings (MWh) o) G o) 9

Electricity Flows between CM Zones in ERCOT
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NOx REDUCTIONS USING eGRID

[T N | w s (bs) (Tons) .
Congestion Zones
Galveston Area [Harris 0.1486911] 0.0000| 0.0000189) 0.0000] 0.0000009 0.0000| 0.0013930] 0.0000| 0.00] 0.00
om0 0.9000 oMbood o o0 5 ogffooo| & o) 0.00] 0.09)
caumont/ Port [ B N % Y 000 | ffo.coffooo [ o offooo wn [ 4 0.00] 0.00]
c‘ng“ 500 coolll o um Foooll K 5.00] 5.00]
E I oo 00! 0.0 00 @ Hooo 6.00] .00}
worth Area  [iaurman o3 5.00; 501 ! e g 000 .00
Parker ol Yooffo| Yooffoo-) Yoo X .00 G.00)
Rockw all ocoffooll oo o | B | X TN | 5.00] 5.00]
Henderson A2 BN L= oolbo| I 6.00] 5.00)
G Paso Area = 5.:0000000] __ 0.0000] 0.0000000] __06.0000| 0.0000000] __6.0000] 0.000000; 0,001 ol 000} Houstun
| [ P e
San Antonio ] o o o0 [ A g I &8 ooioo e 3N | R WA | 5.00]
BYZ G B offe] Aozofl Ro-coool ool ‘00000 [llo. o7 ool & 2 o [ | 0.00]
= 5 o | | S| B o Mool 00 (Mo oo oo ool L 0.00]
Travis 5.0051785] __ 0.0000] 0.0003493] g 0] 50, 577 oooo) 5.00] 5.00]
Witiarmson | 0.0000000] _0.0000] 0.0000000]8/ o.cfo| [oodfiooo 000[ 0,000 000 0.0
Greag 0.:0000000] __0.0000] 0.000000 5 oo L T 5.00fpoco] __ 0.0000 5.00] 5.00]
Mortn gast - [Rr 5.0090000] _0.0000] 0.0000006] _0.0000] 0:0000000] _0.0000] 0:0000000] __0:0000 500 500
Upshur 0.0000000) 0.0000[ 0.0000000] 0.0000[ " 0.0000000)] 0.0000|_0.0000000 0.0000) 0.00) 0.00] Assignment Df Cunsumpti:}n Reduct]nns to GEnErators in Each CM IDHE
Angeina | 0.0000000] _0.0000] 0.0000000] _0.0000] 0.0000000] 0.0000] 0.0000000] 0.0000) 5.00) 5.00) 9%
Brazos 0.0024089 0.0000| 0.0112305] 0.0000] 0.0005425 0.0000| 0.0047829) 0.0000)| 0.00] 0.00 ED%
Gherokes | 0.0027302] __0.0000] 0.0168033] __0.0000] 0.0008136] __0.0000] 00001714 __0.0000] o.00) o.00] 0%
Fannin 50000041 5.0000] 0.0000245] __0.0000| 0.0000012] ___06.0000| 0.0000003] __06.0000 000 000} 50%
Vardeman | 0.0000000] 00000 0.0000000] _0.0000] 0.0000000] _0.0000] 0.0000000] _0.0000] 600 .00 30%
Sones 5.:0000000] __0.0000] 0.0000000] __0.0000] ©0.0000000] __0.0000] ©.0000000] __0.0000] 500 G0 CM 2
e e e Houston North West Sauth
Mitchell 0.0000311] 0.0000| 0.0001910] 0.0000] 0.0324260 0.0000| 0.0000019| 0.0000| 0.00] 0.00) . H ouston ? 1 52% 001% u 0050 06?%
Pecos 6.0000020) ©.0000] 0.0000121] 0.0000] 0.0020520 ©.0000] 0.0000001 5.0000] .00 0.00) MNorth 16.07% 98.60% 4.76% 1.01%
Fod rver | 00000000 0.0000] 0.0000000] __0.0000] 0.0000000] __0.0000] 0.0000000] __0.0000 o.00] G.00) West 0.09% 0.56% 95, 20% 0.01%
Taylor 5.0000000] __©.0000] 0.0000000] __6.0000] 06.0000000] __©.0000] 06.0000000] __©6.0000 500 5.0 M south 12.31% 0.83% 0.04% 98.32%
e e ssignme nt 9] onsum t| on edu Ct| ons to
Wilbarger 0.0179710] 0.0000( 0.1102430] 0.0000| 0.0053249) 0.0000[ 0.0011247 0.0000| 0.00] 0.00) -
T B 3 B 2
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NOx REDUCTIONS USING eGRID

2010 Annual eGrid for NOx Emissions
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NOx REDUCTIONS USING eGRID

2010 OSD eGrid for NOx Emissions
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- >0.01
- >0.05
[T TN
- >05 r'—_:

- >1

c

nit: Tons of NOx/OSD

-

p. 100



ENERGY SYSTEMS LABORATORY pal

TEXAS A&M ENGINEERING EXPERIMENT STATION ‘1; Clean Air Through Energy Efficiency Conference

NOx REDUCTIONS USING eGRID

Calculation of NOx Emissions from Wind Power Using 2010 eGRID

Annual NOx Reductions
2014 Measured (Wind Power only) 2008 Baseline (Wind Power only)

Measured 2014 Annual NOx Reduction From Wind Power {(tons/ur) Estimated 2008 Annual NOx Reduction From Wind Power {(tons/ur)
_—] =0

.—>1 .—>1

.—;10 .—;10

[TTh. [TTh.

————— |"'-—LL"—\ - s158 |“'-—L
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NOx REDUCTIONS USING eGRID

Calculation of NOx Emissions from Wind Power Using 2010 eGRID

Annual NOx Reductions
Comarisions of 2008 and 2014 Annual NOx Emissions

Comparisions of 2008 and 2014 Annual NOx Emissions Reductions From Wind Power
3000
Non-attainment and Affected Counties Other Counties
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NOx REDUCTIONS USING eGRID

Calculation of NOx Emissions from Wind Power Using 2010 eGRID
OSP NOx Reductions

2014 Measured (Wind Power only) 2008 Baseline (Wind Power only)
Measured 2014 05SP NOx Reduction From Wind Power (tons/day) Estimated 2008 05P NOx Reductions From Wind Power (tons/dauy)
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NOx REDUCTIONS USING eGRID

Calculation of NOx Emissions from Wind Power Using 2010 eGRID

Comarisions of 2008 and 2014 OSP NOx Emissions

Comparisions of 2008 and 2014 OSP NOx Emissions Reductions From Wind Power
6.00
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NOx REDUCTIONS FROM WIND POWER

OSD Power Generation and NOx Emissions Reductions (2008 base year)

OSD Wind Power Generation

60,000 E 56,624 !
: Measured Projected :
50,000 ,.4 ...................................................................................................... ,4 ................................................................................................... ..

42,806

40,000 {;

32560

30,000 :

20,000 |:

10,000 {i
0 _. T T T T T |E T T

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year
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NOx REDUCTIONS FROM WIND POWER

OSD Power Generation and NOx Emissions Reductions (2008 base year)

OSD NOx Emissions Reductions from Wind Power
18

Measured Projected 15.84

16 J. ....................................................................................................... e e o —s

14 4

11.97 |
12 | :

10 4 9.06

Tons/Ozone Season Day

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

p. 106




ENERGY SYSTEMS LABORATORY

TEXAS A&M ENGINEERING EXPERIMENT STATION

IEES

ok

2 Ol

Clean Air Through Energy Efficiency Conference

SAVINGS FROM OTHER RENEWABLES (2001-2014)

Renewables: Biomass, Hydro, Landfill Gas, Solar, Wind

v' Wind energy is the largest portion

Annual Electricity Generated in Texas by Renewable Sources

45,000,000

Wind Solar

40,000,000 -

35,000,000 -

30,000,000 -

25,000,000 -

20,000,000 A

Electricity Generated in MWh

15,000,000 -

10,000,000 -

5,000,000 -

m Landfill gas

Hydro = Biomass

O T T T T
2001 2002 2003 2004

2005 2006 2007 2008 2009 2010 2011

Year

2012 2013 2014

p. 107



ENERGY SYSTEMS LABORATORY . 2 0l
5 TEXAS A&M ENGINEERING EXPERIMENT STATION ‘1‘ Clean Air Through Energy Efficiency Conference

SAVINGS FROM OTHER RENEWABLES (2001-2014)

Renewables: Biomass, Hydro, Landfill Gas, Solar, Wind

v' Wind energy is the largest portion

5.000,000
= a 0
E I W 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
XC Udlllg Ind - A4

For the last 4 years

Annual Electricity Generated in Texas by Renewable Sources

v" Solar has increased 1,600,000
: EBiomass ©Hydro ®Landfill gas m Solar
considerably 1 400,000 |
2
- = 1,200,000 A -
v Landfill has been B 000000 |
steady 5 - -ﬂ
=1
] 800,000 - -B G
z
v _|—|ydro has oo | Hydro ‘
increased/decreased | 2 -
400,000 -+ I B
v" Biomass has 200,000 -
increased/decreased
0 |

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year
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RENEWABLE PROJECTS IN TEXAS (2014)

Solar PV Renewables*:
o ccks roprosontthe. Solar PV (4,647 projects)

county FIPS Number and the
number within brackets
represents the number of
projects in the county.,

* Included renewable projects if their information/data are available
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RENEWABLE PROJECTS IN TEXAS (2014)

Biomass Renewables*:
NOTE: The numbers inside So|ar PV (4’647 projects)

the circles represent the
county FIPS Number and the

number within brackets
represents the number of B I O m a.SS (20 p rOJ eCtS)

projects in the county

1111 Rl

* Included renewable projects if their information/data are available
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RENEWABLE PROJECTS IN TEXAS (2014)

NOTE: The numbers inside

Renewables*:
e epeetne Solar PV (4,647 projects)

number within brackets
represents the number of

projects in the county. BlOmaSS (20 prOJeCtS)
Hydro (27 projects)

] _ir 1%

* Included renewable projects if their information/data are available
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RENEWABLE PROJECTS IN TEXAS (2014)

Landfill Gas

Renewables*:
Solar PV (4,647 projects)

Biomass (20 projects)
[ [ Teon Hydro (27 projects)
B Landfill Gas (34 projects)

N _Jr__[

NOTE: The numbers inside
the circles represent the
county FIPS Number and the
number within brackets
represents the number of
projects in the county

* Included renewable projects if their information/data are available

I3 VR )
i lle gt Y
= v ; it b AR
BT O e e SR i3 s
5.1 = e— —
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RENEWABLE PROJECTS IN TEXAS (2014)

Geothermal

NOTE: The nurnbers inside
the zirzles represent the

niumber within brackets
represents the number of
projects in the county.

caunty FIPS Mumber and the

A

* Included renewable projects if their information/data are available

Renewables*:

Solar PV (4,647 projects)
Biomass (20 projects)
Hydro (27 projects)
Landfill Gas (34 projects)
Geothermal (286 projects)
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ENERGY SAVINGS FROM PUC SB7/

PUC SB7 Savings and Projections

« The Public Utility Commission of Texas (PUC) Senate Bill 7 program includes
their incentive and rebates programs managed by the different Utilities for Texas.

» These include the Residential Energy Efficiency Programs (REEP) as well as the
Commercial & Industrial Standard Offer Programs.

Yearly OSD MWh Savings

1,600

1,400

1,200
1,000

800 -

MWh/OSD
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400

200 A

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
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ENERGY SAVINGS FROM SECO

SECO Savings and Projections

« The Texas State Energy Conservation Office (SECO) funds energy-efficiency [ SECO
programs directed towards school districts, government agencies, city and
county governments, private industries and residential energy consumers.

« The annual electricity savings are obtained from SECQO’s energy conservation
projects reported by political subdivisions for 47 counties.

State Energy Conservation Office

Yearly OSD MWh Savings
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

ESL-Single
Family
(MWh/County)

ESL-Multifamily
(MWh/County)

ESL-Commercial
Buildings
(MWh/County)

PUC-SB7
(MWh/CM)

SECO
(MWh/CM)

Wind-ERCOT
(MWh/CM)

SEER13-Single
Family
(MWh/County)

SEER13-
Multifamily
(MWh/County)

4

A

A

A

A

A

A

A

Y

Y

2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)

y

y

Combined Energy and NOx Savings Summary
(All Programs for the 194 ERCOT Counties)

Base year, Projected year and Adjustment factors

A 4

A4

NOx Emissions
Reduction
by Program

NOx Emissions
Reduction
by County

NOx Emissions
Reduction
by SIP Area

y

4

y

4

NOx Emissions Reduction
For ERCOT Counties excluding
Houston/Galveston Area

NOx Emissions Reduction for
Dallas/Fort Worth and Surrounding
Area within a 200 km Radius
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

Eiﬁ:‘f'e ESL-Muttifamily ESL;SE:?;;”” PUC-SB7 SECO wing-ErcoT | | EE:;}IS;"Q"’ MslﬁtEilem?}'ly
(MWh/County) W aERaToY (MWh/County) R LS AR (MWh/County) (MWh/County)
A A A A A A A A
A
\ 4 A A 4 Y A A4 Y A4

A 4

2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)

)

Combined Energy and NOx Savings Summary
(All Programs for the 194 ERCOT Counties)

)

Base year, Projected year and Adjustment factors

»

A4

A

A

A 4

A

4

A

A

NOx Emissions
Reduction
by Program

Redu

NOx Emissions

by County

ction

NOx Emissions
Reduction
by SIP Area

NOx Emissions Reduction
For ERCOT Counties excluding
Houston/Galveston Area

NOx Emissions Reduction for
Dallas/Fort Worth and Surrounding
Area within a 200 km Radius
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Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

ESFLa's'iFf'e ESL-Muttifamily ESL;SE:?;;CB' PUC-SB7 SECO wing-ErcoT | | EE:;}IS;"Q"’ MslﬁtEilem?}'ly
(MWh/County) W aERaToY (MWh/County) R LS AR (MWh/County) (MWh/County)
A A A A A A A A
A
\ 4 Y A4 A 4 A4 A 4 Y A\
A 4
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
A 4 A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
ﬁ €D ST, /l
— — \)‘;ﬁ 1 ?'6‘\9 'i E:‘j
= = ; : '\
2 o 1 5 | .
% N ’
1”-:{ pmigo‘“ State Energy Conservation Office
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Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: R P B PUC-SB7 SECO O B e L LT
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
(MWh/County) y (MWh/County) (MWh/County) (MWh/County)
A A A A A A A A
A
\ 4 Y A4 A 4 A4 A 4 Y A4
A 4
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Y A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
| b - & '\
2 o 1 5 1 .
: WV S |
b 4
%, & ’
1”-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: R P B PUC-SB7 SECO O B e L LT
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) y (MWh/County) (MWh/County) (MWh/County)
Y 4 A A A A A
A
\ 4 Y A4 A 4 A4 A 4 Y A4
A 4
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Y A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
S | ST, A
= = N « B '\ ~
Nz VSECO
z‘g’cﬂ o; .
1”-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: R P B PUC-SB7 SECO O B e L LT
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) y (MWh/County) (MWh/County) (MWh/County)
P U C Y 4 A A A A
A
\ 4 Y A4 A 4 A4 A 4 Y A4
A 4
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Y A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius

]

EDST4,
o S

||
|

ANOHIAN
¥ agenct *

&
-~
©

\¥'sEco “ERcoOT

State Energy Conservation Office

i
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Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: R P B PUC-SB7 SECO O B e L LT
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) y (MWh/County) (MWh/County) (MWh/County)
Y 4 A A A
- PUC
- SECO 4 v v 4 v v v A4 0
A 4
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Y A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
= = : M 3 '\ ;
WN\v74 VP SECO
% N ’
1”-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: R P B PUC-SB7 SECO wing-ErcoT | | SEERL3Single Ebr
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) y (MWh/County) (MWh/County) (MWh/County)
Y 4 4 A A
- PUC
- SECO 4 v v 4 v v v A4 0
- ERCOT/Wind !
2010 25% Annual NOx eGRID
(Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Y A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
| b - : '\
g n 762 ."i li -
Nz VSECO
z T b |
1;-% ‘ & ;
%41 ppote® State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL-Sl.ngIe ESL-Multifamily ESL-Commercial PUC-SB7 SECO Wind-ERCOT SEER13-Single SEERla’.-
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) y (MWh/County) (MWh/County) (MWh/County)
3 A A A
- PUC
- SECO ] v v L 4 v v v v 0
- ERCOT/Wind !
- SEER 13/14 2010 25% Annual NOX eGRID
Sin g le/Multifami |y (Projection Emissions Reduction till 2020)
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
A 4 A4 A A A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
o\*"‘ B & 4 /"1‘
Y o Y |
= (5] -
WN\v74 VP SECO
o Ly K¢
Z al )
% &
G- e State Energy Conservation Office




ENERGY SYSTEMS LABORATORY

TEXAS A&M ENGINEERING EXPERIMENT STATION

IEES

2 Ol

Clean Air Through Energy Efficiency Conference

ok

INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e EsL-Mutifamily | | =55 C(ig‘mem'a' PUC-SB7 SECO wing-ercot [ | SEEREE IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily
= TEES/ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
A 4 4 A
- PUC
S BB i A4 4 v L 4 Y A4 i
- ERCOT/Wind
A
- SEER 13/14 2010 25% Annual NOx eGRID

Single/Multifamily

Total savings across agencies

(Projection Emissions Reduction till 2020)

)

Base year, Projected year and Adjustment factors

»

Combined Energy and NOx Savings Summary
(All Programs for the 194 ERCOT Counties)

!

A4 A

A 4 A4 Y

NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
SEP STz , /"1‘
& s 1
o - W \
= i
g v g (!’l\lll ‘ E
% .: .
& g
G- e State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e EsL-Mutifamily | | =55 C(ig‘mem'a' PUC-SB7 SECO wing-ercot [ | SEEREE IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily

- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)

A 4 4 A
- PUC
S BB i v 4 v L 4 Y A4 i
- ERCOT/Wind

A

- SEER 13/14 2010 25% Annual NOx eGRID

(Projection Emissions Reduction till 2020)

Single/Multifamily

Total savings across agencies

)

Base year, Projected year and Adjustment factors

»

Combined Energy and NOx Savings Summary
(All Programs for the 194 ERCOT Counties)

!

Annual emissions reductions:

A 4

A 4

A 4

A4

A

NOx Emissions Reduction for

NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
avt EDST4, ‘/‘.1'

41

I"seco

State Energy Conservation Office

ERCOT
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e EsL-Mutifamily | | =55 C(ig‘mem'a' PUC-SB7 SECO wing-ercot [ | SEEREE IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily
- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
A A A A

e el

- SECO ] v v L 4 v v v v 0
- ERCOT/Wind

A

- SEER 13/14 2010 25% Annual NOX eGRID

S| n g | e/M u |tifam i |y (Projection Emissions Reduction till 2020)
Total savings across agencies _ : : :

Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors

(All Programs for the 194 ERCOT Counties)

!

Annual emissions reductions:

- By program
A4 A4 A A Y
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
avt EDST4, 1/‘}{

41

(Wseco

State Energy Conservation Office

ERCOT
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e ESL-Mutiifamily | | B°5 C(ig‘mem'a' PUC-SB7 SECO wind-ercot | | SEERE® IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily
- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
A A A A
- PUC
- SECO ] i v L 4 v L 4 v v 0
- ERCOT/Wind
A
- SEER 13/14 2010 25% Annual NOX eGRID
S| n g | e/M u |tifam i |y (Projection Emissions Reduction till 2020)
Total savings across agencies _ : : :
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "

!

Annual emissions reductions:

- By program
- By county - = — — , —
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
S €D ST, e, " /:.1‘
= n {;2 :;/,l )’{
g ‘u; (!'l Il‘ ‘ SECO
o <
z l 5
% &
1"‘-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e ESL-Mutiifamily | | B°5 C(ig‘mem'a' PUC-SB7 SECO wind-ercot | | SEERE® IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily
- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
A A A A
- PUC
- SECO ] i v L 4 v L 4 v v 0
- ERCOT/Wind
A
- SEER 13/14 2010 25% Annual NOX eGRID
S| n g | e/M u |tifam i |y (Projection Emissions Reduction till 2020)
Total savings across agencies _ : : :
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "

!

Annual emissions reductions:

- By program
- By county Y 1
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
- By SIP area Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius
S €D ST, e, " /:.1‘
= n {;2 :;/,l )’{
g ‘u; (!'l"l‘ ‘ SECO
=] “
Z al )
% &
1"‘-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL'S'.rg'e ESL-Mutiifamily | | B°5 C(ig‘mem'a' PUC-SB7 SECO wind-ercot | | SEERE® IS'”g'e SEIE.le?’.'I
4l (MWh/County) BUdaE (MWh/CM) (MWh/CM) (MWh/CM) EAR; Multamily
- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
A A A A
- PUC
- SECO ] i v L 4 v L 4 v v 0
- ERCOT/Wind
A
- SEER 13/14 2010 25% Annual NOX eGRID
S| n g | e/M u |tifam i |y (Projection Emissions Reduction till 2020)
Total savings across agencies _ : : :
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "

!

Annual emissions reductions:

- By program
- By county - - - m— , ———
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
- By SIP area Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
. by Program by Coun by SIP Area Houston/Galveston Area Area within a 200 km Radius
- By ERCOT counties — Lo -
0‘;\1!?.05?4 e, " /:.1‘
= n o :;/,l )’{
[ @ VIVSECO
o Ly K¢
Z al )
% &
1"‘-:{ pmigo‘“ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUCTION

Integrated Emissions Savings Across Agencies To Report Savings To TCEQ and EPA

State agencies included: ESL-Sl.ngIe ESL-Multifamily ESL-Commercial PUC-SB7 SECO Wind-ERCOT SEER13-Single SEERla’.-
Family (MWh/County) Buildings (MWh/CM) (MWh/CM) (MWh/CM) Family Multifamily
- TEES / ESL (MWh/County) (MWh/County) (MWh/County) (MWh/County)
3 A A A
- PUC
- SECO v v v L 4 v v v 4 i
- ERCOT/Wind
A
- SEER 13/14 2010 25% Annual NOX eGRID
S| n g | e/M u |tifam i |y (Projection Emissions Reduction till 2020)
Total savings across agencies _ : : :
Combined Energy and NOx Savings Summary Base year, Projected year and Adjustment factors
(All Programs for the 194 ERCOT Counties) "
Annual emissions reductions: !
- By program
- By county
NOx Emissions NOx Emissions NOx Emissions NOx Emissions Reduction NOx Emissions Reduction for
- By SIP area Reduction Reduction Reduction For ERCOT Counties excluding Dallas/Fort Worth and Surrounding
by Program by County by SIP Area Houston/Galveston Area Area within a 200 km Radius

- By ERCOT counties

- By City and Surrounding
Area within a 200km Radius

S €D ST, e, " /:3‘
. . 4\
g ® il C
5 v ? Ylll‘ ‘ SE o
] <] %
z < 5
% £
e pﬁmeﬁ‘\ State Energy Conservation Office
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INTEGRATED NOx EMISSIONS REDUTION (2008 Baseyear)

2014 Integrated OSD NOx Emissions Reduction Using new 2010 eGrid
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ACEEE: NATIONAL RECOGNITION FOR CODE CHANGES (2015)

A solid 20 states rose in the State Scorecard rankings.
California, a leading state, is also one of the most
iImproved states this year. Maryland, lllinois, the District
of Columbia, and Texas also deserve recognition for
improvement over the past year. Maryland increased its
commitment to energy efficiency in 2015 by establishing
new, more aggressive energy savings targets for
utilities. lllinois is one of the first states to adopt the
newest building energy codes, and has increased the
amount of energy efficiency available to utilities through
procurement agreements with the lllinois Power Agency.
Like Illinois, Texas has been aggressive in adopting the
latest building energy codes, and has also taken notable
actions to ensure code compliance across the state.
The District of Columbia is among the most improved for
the second year in a row, due to its progress across a
number of policy areas and the ramping up of DC
Sustainable Energy Utility programs.

ACEEE

American Gouncil for an Energy-Efficient Economy

NEWS RELEASE

For Immediate Release
Media Contact: Patrick Kiker
pkiker@aceee. org, 202.507.4043

ACEEE State Scorecard: Massachusetts Edges Out
California As Most Energy-Efficient State, Maryland Among
Most Improved

Top 10 States Ranked in Energy Efficiency Scorecard: MA, CA, VT, Rl OR, CT,
MD, WA, NY .. With MN and IL Tied for 10th; Five Most Improved States: MDD, IL,
DC, CA, and TX; and Five States in Most Need of improvement: MS, LA, SD, WY,

and ND.

WASHINGTON, DC (October 21, 2015): Energy efficiency measures continue to flourish
in states across the country, with several states — including California, Maryland, lllinois,
Texas, and the nation's capital, Washington, DC — taking major steps that improved their
scores in the ninth annual edition of the State Energy Efficiency Scorecard, released today
by the American Council for an Energy-Efficient Economy (ACEEE). The State
Scorecard ranking of the states is issued annually with the support of the US Department
of Energy. This year, DOE Deputy Assistant Secretary for Energy Efficiency Kathleen
Hogan participated in the release of the ACEEE report.

Available online at http://aceee.org/state-policy/scorecard, the
following are key findings of the 2015 State Scorecard:

p. 158


http://r20.rs6.net/tn.jsp?f=001mwPtXKm0EoAKLYwW30N-QWRXe96YLkD9ESyVnjEgslsgn4j6GsYgY8mRMml557WFYyo1PCRmFWvfQ0pmvl1dICArj8vbj-DlyY-sk4wYV_bFPzJ_QMxEv84260eE4Quoi0uJ7mBs9_oQ63nvTpGhH848iPqm-Hn_jE3QZibEzpXQ50V82NDM6eDVEZ4lQKeG&c=AxDXold9XRPW4zBcMv-Gc7S7WdYa3NVsCLtqDOraJSbsZht9ws2k3g==&ch=ARYKsD0ysmwBaKHIXBvmhLbxqEHMgKv_2XTBhs1GWTTNTevLWdy7MA==

ENERGY SYSTEMS LABORATORY 2 Ol

5 TEXAS A&M ENGINEERING EXPERIMENT STATION | Clean Air Through Energy Efficiency Conference

U.S. AIR QUALITY IMPROVEMENT FROM 2005 - 2011

Nitrogen Dioxide Level

LOW HIGH

Source from NASA: http://www.nasa.gov/content/goddard/new-nasa-images-highlight-us-air-quality-improvement/#.U_-CNxzKbxQ
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