
AGENDA - COUNCIL MEETING - TUESDAY - SEPTEMBER 29, 2009 - 1:30 P. M. 
COUNCIL CHAMBER - SECOND FLOOR - CITY HALL  

901 BAGBY - HOUSTON, TEXAS 
 
 
 

PRAYER AND PLEDGE OF ALLEGIANCE - Council Member Green  
 
 
 
1:30 P. M. - ROLL CALL 
 
 
 
ADOPT MINUTES OF PREVIOUS MEETING 
 
 
 
2:00 P. M. - PUBLIC SPEAKERS - Pursuant to City Council Rule 8, City Council will hear from 
members of the public; the names and subject matters of persons who had requested to speak at the 
time of posting of this Agenda are attached; the names and subject matters of persons who 
subsequently request to speak may be obtained in the City Secretary’s Office 
 
 

 
5:00 P. M. - RECESS 

 
RECONVENE 

 
 

WEDNESDAY - SEPTEMBER 30, 2009 - 9:00 A. M. 
 

 
DESCRIPTIONS OR CAPTIONS OF AGENDA ITEMS WILL BE READ BY THE 

CITY SECRETARY PRIOR TO COMMENCEMENT 
 
 
 
 
9:00 A.M. - REPORT FROM CITY CONTROLLER AND THE CITY ADMINISTRATION REGARDING  

THE CURRENT FINANCIAL STATUS OF THE CITY including but not limited to, a 
revenue, expenditure and encumbrance report for the General Fund, all special revenue 
funds and all enterprise funds, and a report on the status of bond funds  

 
 
MAYOR’S REPORT - Combined Utility System 
 
 
 
 

CONSENT AGENDA NUMBERS 1 through 39 
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MISCELLANEOUS - NUMBERS 1 through 6 
 
1. REQUEST from Mayor for confirmation of the appointment of MR. LUIS ELIZONDO-THOMSON 

to Position Seven of the HOUSTON CONVENTION CENTER HOTEL CORPORATION, for a 
term to expire December 31, 2010 

 
2. REQUEST from Mayor for confirmation of the appointment of MS. CAROLE A. PINKETT to 

Position Two on the CIVIL SERVICE COMMISSION FOR MUNICIPAL EMPLOYEES OF THE 
CITY OF HOUSTON and on the FIREFIGHTERS’ and POLICE OFFICERS’ CIVIL SERVICE 
COMMISSION, for a term to expire June 14, 2012 

 
3. RECOMMENDATION from Director Convention & Entertainment Facilities Department for 

approval of supplemental budgets submitted by the Greater Houston Convention and Visitors 
Bureau - $1,652,550.00 - Enterprise Fund 

 
4. RECOMMENDATION from Director Convention & Entertainment Facilities Department for 

approval of supplemental budgets submitted by the Houston Arts Alliance - $1,386,705.00  
Enterprise Fund 

 
5. RECOMMENDATION from Mayor’s Office of Health & Environmental Policy for approval of 

transfer of Budget funds from the Health & Human Services Department to Administration & 
Regulatory Affairs - $4,823,318.00 - General Fund 

 
6. RECOMMENDATION from Director Solid Waste Management Department for additional funding 

for contract with WASTE MANAGEMENT, INC for Solid Waste Disposal for Solid Waste 
Management Department - $500,000.00 - General Fund 

 
ACCEPT WORK - NUMBERS 7 through 9 
 
7. RECOMMENDATION from Director General Services Department for approval of final contract 

amount of $3,774,658.00 and acceptance of work on contract with TIMES CONSTRUCTION, INC 
for Southwest Environmental Service Center - 4.04% over the original contract amount  
DISTRICT C - CLUTTERBUCK 

 
8. RECOMMENDATION from Director Department of Public Works & Engineering for approval of 

final contract amount of $835,988.54 and acceptance of work on contract with CAAN 
CONSTRUCTION SERVICES, INC for Safe Sidewalk Program H3 Work Authorization Project  
5.90% under the original contract amount - DISTRICTS A - LAWRENCE and F - KHAN 

 
9. RECOMMENDATION from Director Department of Public Works & Engineering for approval of 

final contract amount of $2,980,548.92 and acceptance of work on contract with D. L. ELLIOTT 
ENTERPRISES, INC for Water Line Replacement in Oak Estate - 2.41% over the original contract 
amount - DISTRICT G - HOLM 

 
PROPERTY - NUMBER 10     
 

 

10. RECOMMENDATION from Director Department of Public Works & Engineering to purchase 
Parcel AY8-119A, located at 8213 Homestead Road, owned by Pandel, Inc., Jang Cho, 
President, for the HOMESTEAD ROAD GRADE SEPARATION PROJECT from Ley Road to 
Firnat Street - $327,451.00 - Street & Bridge Consolidated Construction Fund - DISTRICT 
B - JOHNSON 
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PURCHASING AND TABULATION OF BIDS - NUMBERS 11 through 13   
 
11. DELL MARKETING, LP. for Purchase of Storage Processor and Drive Array Enclosures through 

the City’s Master Agreement with the Texas Department of Information Resources for the 
Houston Airport System - $142,769.53 - Enterprise Fund  

 
12. ORDINANCE appropriating $903,000.00 out of Water & Sewer System Consolidated Construction 

Fund for Stormwater Pump Replacement and Temporary Pumping Services at the East Water 
Purification Plant for the Public Works & Engineering Department; providing funding for project 
management and construction oversight services and contingencies relating to construction of 
facilities financed by the Water & Sewer System Consolidated Construction Fund  

 
a. WESTERN SUMMIT CONSTRUCTORS, INC for Stormwater Pump Replacement and Temporary 

Pumping Services at the East Water Purification Plant for the Public Works & Engineering 
Department - $785,000.00 and contingencies in an amount not to exceed $118,000.00 

 
13. MCKINSEY & COMPANY, INC for Consulting Services for Evaluation of Process Improvement, 

Implementing Process Improvements and Developing Best Practices for Various Processes for 
the Combined Utility System - $1,084,000.00 - Enterprise Fund 

 
RESOLUTIONS AND ORDINANCES - NUMBERS 14 through 39    
 
14. ORDINANCE extending the provisions of SECTION 28-203 OF THE CODE OF ORDINANCES, 

HOUSTON, TEXAS, to various single-family residential properties within CANDLELIGHT PLAZA 
SUBDIVISION, SECS. 1 & 2, to prohibit the parking of vehicles in the front or side yards of such 
residences - DISTRICT A - LAWRENCE 

 
15. ORDINANCE extending the provisions of SECTION 28-203 OF THE CODE OF ORDINANCES, 

HOUSTON, TEXAS, to various single-family residential properties within SPRING BRANCH 
OAKS SUBDIVISION, SECS. 1-4 and SADDLE SPUR SUBDIVISION, to prohibit the parking of 
vehicles in the front or side yards of such residences - DISTRICT A - LAWRENCE 

 
16. ORDINANCE AMENDING THE CITY OF HOUSTON COMMERCIAL ENERGY 

CONSERVATION CODE, the CITY OF HOUSTON RESIDENTIAL ENERGY CONSERVATION 
CODE and the CITY OF HOUSTON RESIDENTIAL CODE relating to energy efficiency  

 
17. ORDINANCE finding and determining that public convenience and necessity no longer require the 

continued use of a 10-foot-wide utility easement (Parcel SY9-018A), and an 8-foot-wide utility 
easement (Parcel SY9-018B) from the east line of Former Redwood Street to Garland Drive 
within the Pecan Park replat and extension, in the Jacob Thomas Survey, A-74, Houston, Harris 
County, Texas; vacating and abandoning said easements to Houston Community College 
System, the abutting owner, in consideration of its payment of $10,810.00, other consideration to 
the City - DISTRICT I - RODRIGUEZ 

 
18. ORDINANCE authorizing the sale of 20-foot-wide, subsurface pipeline easement within an 

existing CenterPoint Energy Transmission easement within the Battaglia Tract (Q45-001), out of 
the Reels & Trobough Survey, A-59, Houston, Harris County, Texas (Parcel SY9-069), to 
Magellan Pipeline Company, L.P., in consideration of its payment of $2,677.00 and other 
consideration to the City; authorizing money received from this transaction to be deposited into 
the Battaglia Fund - DISTRICT I - RODRIGUEZ 

 
19. ORDINANCE providing for the assessment, levying and collection of ad valorem taxes for the City 

of Houston, Texas for the Year 2009 
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ORDINANCES - continued     
 
20. ORDINANCE approving and authorizing first amendment to Loan Agreement between the City of 

Houston and HOUSTON AREA COMMUNITY DEVELOPMENT CORPORATION to extend the  
project completion date of a single room occupancy housing facility located at 6311 Gulf Freeway, 
Houston, Texas - DISTRICT I - RODRIGUEZ 

 
21. ORDINANCE approving and authorizing submission of an application for 2009 Funding Grant 

Assistance from the Texas Coastal Management Program to fund the Buffalo Bayou Hidalgo 
Greenway Project in the City of Houston; declaring the City’s eligibility for such grant; authorizing 
the Mayor to act as the City’s representative in the application process; authorizing the Director of 
the Houston Parks & Recreation Department to accept such grant funds, if awarded, and to apply 
for and accept all subsequent awards, if any, pertaining to the program - DISTRICT 
I - RODRIGUEZ 

 
22. ORDINANCE approving and authorizing contract between the City of Houston and HARRIS 

COUNTY relating to the General Election to be held on November 3, 2009; providing a maximum 
contract amount - $800,500.00 - General Fund 

 
23. ORDINANCE providing for deaccession of two integrated works of art at Market Square Park from 

the City collection - DISTRICT I - RODRIGUEZ 
 
24. ORDINANCE relating to the fiscal affairs of the Southwest Houston Redevelopment Authority on 

behalf of REINVESTMENT ZONE NUMBER TWENTY, CITY OF HOUSTON, TEXAS 
(SOUTHWEST HOUSTON ZONE); approving the Fiscal Year 2010 Operating Budget for the 
Authority and the Fiscal Years 2010-2014 Capital Improvement Budget for the Zone - DISTRICT 
F - KHAN 

 
25. ORDINANCE appropriating $3,050,000.00 out of Reimbursement of Equipment/Project Fund 

(Fund 1850) for payment to the OLD SIXTH WARD REDEVELOPMENT AUTHORITY 
(REINVESTMENT ZONE NUMBER THIRTEEN, CITY OF HOUSTON, TEXAS) - DISTRICT 
H - GONZALEZ 

 
26. ORDINANCE appropriating $1,000,000.00 out of Equipment Acquisition Consolidated Fund and 

awarding contract to ADVANCED PUBLIC SAFETY, INC for Electronic Citation Devices for the 
Municipal Courts-Administration and Houston Police Departments; providing a maximum contract 
amount - 3 Years with two one-year options - $535,349.31 - General and Municipal Court 
Technology Funds 

 
27. ORDINANCE amending Ordinance No. 2005-663 (Passed on May 24, 2005) to increase the 

maximum contract amount; approving and authorizing first amendment to Contract No. C57021 
between the City of Houston and MOTOROLA, INC for Software Technical Support Services for 
the Information Technology Department  - $138,993.75 - Central Service Revolving Fund 

 
28. ORDINANCE approving and authorizing contract between the City of Houston and INNOVATIVE 

INTERFACES, INC for an Integrated Library System for the Houston Public Library; providing a 
maximum contract amount - $1,933,971.00 - HALAN Funds 

 
29. ORDINANCE amending Ordinance No. 2006-0918 which approved contract between the City of 

Houston and BFI WASTE SERVICES OF TEXAS, LP dba ALLIED WASTE SERVICES OF 
HOUSTON for Non-Hazardous Waste collection, transportation and disposal services for Various 
Departments to increase the maximum contract amount - $1,206,748.60 - General, Enterprise, 
Park Special Revenue, Fleet Management, Houston Transtar and Building Inspection Funds 
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ORDINANCES - continued     
 
30. ORDINANCE approving and authorizing License Agreement, for ten (10) years with two (2)  

renewals of five (5) years, between CGS INVESTMENTS, INC, Licensor, and the City of Houston, 
Texas, Licensee, for the Information Technology Department to install equipment in connection 
with a new Public Safety Radio System, located at 1310 Ginger Road, Santa Fe, Texas 

 
31. ORDINANCE approving and authorizing License Agreement, for ten (10) years with two (2) 

renewals of five (5) years, between PINNACLE TOWERS ASSET HOLDING LLC, Licensor, and 
the City of Houston, Texas, Licensee, with a License Fee of $24,000.00 for Fiscal Year 2010 and 
with annual increases as set forth in such agreements with a total cost for the initial base term 
(Fiscal Year 2010 through 2020) of $394,190.04, to allow the Radio Communications Division of 
the Information Technology Department to install equipment on communications towers in 
connection with a new Public Safety Radio System  located at 23007 Tomball Parkway, Tomball, 
Texas 

 
32. ORDINANCE appropriating $4,070,000.00 out of Airports Improvement Fund and approving and 

authorizing agreement between the City of Houston and KELLOGG, BROWN & ROOT 
SERVICES, INC for Job Order Contracting Services for Houston Airport System (Project 
No. 516D); providing funding for the Civic Art Program - $5,000,000.00 - Enterprise Fund  
DISTRICTS B - JOHNSON; E - SULLIVAN and I - RODRIGUEZ 

 
33. ORDINANCE appropriating $787,720.00 out of Reimbursement of Equipment/Projects Fund and 

awarding construction contract to AAR INCORPORATED, for Asbestos/Lead Based Paint 
Abatement and Interior Demolition at 1002 Washington Avenue; setting a deadline for the bidder’s 
execution of the contract and delivery of all bonds, insurance and other required contract 
documents to the City; holding the bidder in default if it fails to meet the deadlines; providing 
funding for project management and construction oversight services and contingencies relating to 
construction of facilities financed by the Reimbursement of Equipment/Projects Fund - DISTRICT 
H - GONZALEZ 

 
34. ORDINANCE relating to alteration or removal of one or more off-premise signs; authorizing 

agreement between the City and CBS OUTDOOR, INC - DISTRICT H - GONZALEZ 
 
35. ORDINANCE approving and authorizing Maintenance Agreement for Right-of-Way Improvements 

between the City of Houston and the SPRING BRANCH MANAGEMENT DISTRICT - DISTRICT 
A - LAWRENCE 

 
36. ORDINANCE approving and authorizing Professional Landscape Architectural Services Contract 

between the City of Houston and CLARK CONDON ASSOCIATES, INC for Design of Museum 
District/Main Street Corridor Improvement Project - DISTRICTS C - CLUTTERBUCK and 
D - ADAMS 

 
37. ORDINANCE appropriating $1,200,000.00 out of Water & Sewer System Consolidated 

Construction Fund and approving and authorizing Professional Engineering Services Contract 
between the City of Houston and CHIANG PATEL & YERBY, INC for Engineering Services 
associated with the Design of Water Line Replacement in Lockwood and Oak Estate II 
(Weslayan) Area; providing funding for contingencies relating to construction of facilities financed 
by the Water & Sewer System Consolidated Construction Fund - DISTRICTS B - JOHNSON and 
C - CLUTTERBUCK 
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ORDINANCES - continued     
 
38. ORDINANCE appropriating $1,438,000.00 out of Street & Bridge Consolidated Construction 

Fund, awarding contract to TOTAL SITE, INC for West Bellfort Paving Extension from S. Main to 
Buffalo Speedway; setting a deadline for the bidder’s execution of the contract and delivery of all 
bonds, insurance, and other required contract documents to the City; holding the bidder in default 
if it fails to meet the deadlines; providing funding for engineering, testing, project management, 
and contingencies relating to construction of facilities financed by the Street & Bridge 
Consolidated Construction Fund - DISTRICT C - CLUTTERBUCK 

 
39. ORDINANCE No. 2009-898, passed first reading September 23, 2009 
 ORDINANCE granting to WASTE CONNECTIONS OF TEXAS, LLC, A Texas Limited Liability 

Company, the right, privilege and franchise to collect, haul and transport Solid Waste and 
Industrial Waste from commercial properties located within the City of Houston, Texas, pursuant 
to Chapter 39, Code of Ordinances, Houston, Texas; providing for related terms and conditions  
SECOND READING 

 
 
 

END OF CONSENT AGENDA 
 
 
 

CONSIDERATION OF MATTERS REMOVED FROM THE CONSENT AGENDA 
 
 
 
MATTERS HELD - NUMBERS 40 through 42    
 
40. ORDINANCE approving the issuance of bonds by the MEMORIAL CITY REDEVELOPMENT 

AUTHORITY - DISTRICTS A - LAWRENCE and G - HOLM 
TAGGED BY COUNCIL MEMBER KHAN 
This was Item 34 on Agenda of September 23, 2009 

 
41. ORDINANCE appropriating $1,000,000.00 out of Water & Sewer Consolidated Construction Fund 

for contract between the City of Houston and KELLOGG, BROWN AND ROOT SERVICES, INC 
for On-Call Maintenance and Repair Services Contract (Passed by Ordinance No. 2007-1129) 
TAGGED BY COUNCIL MEMBER JOHNSON 
This was Item 41 on Agenda of September 23, 2009 

 
42. NOTE: THIS ITEM IS NOT A MATTER HELD BUT IS NECESSARY FOR ITEM 42A BELOW 

ORDINANCE appropriating $3,500,000.00 out of Miscellaneous Capital Projects/Acquisition CP 
Series E Fund (4039) relating to purchase of Block 6 and a portion of Caroline Street 
(Abandoned) and a portion of Block 7, S.S.B.B. Addition, Houston, Harris County, Texas  
DISTRICT H - GONZALEZ 
 

 

a. ORDINANCE approving and authorizing Interlocal Agreement between the City of Houston and  
HARRIS COUNTY FLOOD CONTROL DISTRICT, a Purchase and Sale Agreement and an  
Assignment and Assumption of License  Agreement between the City and the BUFFALO BAYOU  
PARTNERSHIP, and a Project Agreement among the City, REINVESTMENT ZONE NUMBER 
THREE, CITY OF HOUSTON, and DOWNTOWN REDEVELOPMENT AUTHORITY, all relating 
to the purchase of Block 6 and a portion of Caroline Street (Abandoned) and a portion of Block 7, 
S.S.B.B. Addition, Houston, Harris County, Texas - DISTRICT H - GONZALEZ 
TAGGED BY COUNCIL MEMBER GONZALEZ 
This was Item 45 on Agenda of September 23, 2009 
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MATTERS TO BE PRESENTED BY COUNCIL MEMBERS - Council Member Rodriguez first 
 
 
 
ALL ORDINANCES ARE TO BE CONSIDERED ON AN EMERGENCY BASIS AND TO BE 
PASSED ON ONE READING UNLESS OTHERWISE NOTED, ARTICLE VII, SECTION 7, CITY 
CHARTER 
 
 
 
NOTE - WHENEVER ANY AGENDA ITEM, WHETHER OR NOT ON THE CONSENT AGENDA, IS 

NOT READY FOR COUNCIL ACTION AT THE TIME IT IS REACHED ON THE AGENDA, 
THAT ITEM SHALL BE PLACED AT THE END OF THE AGENDA FOR ACTION BY 
COUNCIL WHEN ALL OTHER AGENDA ITEMS HAVE BEEN CONSIDERED 

 
 CITY COUNCIL RESERVES THE RIGHT TO TAKE UP AGENDA ITEMS OUT OF THE 

ORDER IN WHICH THEY ARE POSTED IN THIS AGENDA.  ALSO, AN ITEM THAT HAS 
BEEN TAGGED UNDER CITY COUNCIL RULE 4 (HOUSTON CITY CODE §2-2) OR 
DELAYED TO ANOTHER DAY MAY BE NEVERTHELESS CONSIDERED LATER AT THE 
SAME CITY COUNCIL MEETING 

 
 

















































TO : 

	

Mayor via Pity Secretary 

	

REQUEST FOR COUNCIL ACTION 

REV 3106 

SUBJECT: Purchase of Professional Consulting Services for Evaluation and Page Agenda Item # 
Implementation of Process Improvements and Development of Best Practices for I of 
the Public Works and Engineering Department's Combined Utility System 
S22-Q23352 

FROM : (Department or other point of origin)- Origination Date: Agenda Date: 
Department of Public Works and Engineering September 21, 2009 SEP 3 0 ZWS 

DIRECTOR'S Sl 

TUTU 

- E/: Council District affected: 

Michael S . MaMttet, P.E . D.WRE, BCEE, Director All 

For additional 
omatIrb 

n contact : Date and identification of prior authorizing 
Susan Bandy, Phone: 713-837-7151 Council action : 
David Guernsey Phone: 713-238-5241 

RECOMMENDATION: (Summary) 
Approve the purchase of professional consulting services from best respondent McKinsey& Company, Inc . for 
evaluation and implementation of process improvements and development of best practices for the Combined Utility 
_§Y-st~e-M 
Amount and Source of Funding : $1,084,000.00 
Water and Sewer Operating Fund (8300) 

SPECIFIC EXPLANATION : 
The Director of the Department of Public Works and Engineering (PW&E) recommends that City Council authorize the 
issuance of a purchase order to best respondent McKinsey & Company, Inc . i n an amount not to exceed 
$1§8100&00 for the purchase of professional consulting services . This engagement will drive productivity 
improvements and cost reductions for the Public Works and Engineering Department's Combined Utility System. 

An Informal Request for Proposal was issued in accordance with the requirements of the State bid laws . 116 
perspective bidders downloaded the solicitation document from SPD's e-bidding website and proposals were received 
from the following firms : Alvarez & Marsal, Booz & Company, CSC, Huron Consulting Group, Infrastructure 
Management Group, Inc . and McKinsey & Company, Inc . 

The proposals were evaluated based upon the following criteria, and McKinsey & Company, Inc . was chosen as the 
best respondent : 

Expertise/Experience/Qualifications 
Proposed Strategy 

McKinsey's approach will stress implementation over analysis, allowing rapid deployment of improved processes to 
reduce costs . The consultant will undertake data gathering, analysis and benchmarking prior to the analytical phase. 
Project teams will be guided by a steering committee for governance. The project will proceed in four phases : 
analysis, decision, implementation and roll-out . The analysis phase will begin to establish cost drivers and quantify 
potential cost savings and promising initiatives . During the decision phase a target state will be designed and an 
implementation plan created . A pilot implementation will assist and facilitate the first set of roll-out initiatives, define 
milestones and set up a process tracking system . Roll-out will commence with periodic checks on progress . 

Pay o Play: 
The proposed award requires compliance with the City's Pay or Play ordinance regarding health benefits for 
employees of City contractors . In this case, the contractor provides health benefits to employees in compliance with 
City policy . 

REQUIRED AUTHORIZATION CUIC#20SB23 

Finance Department: Other Authorization: Other Authorization : 



Date 

	

Subject: Approve the purchase of Consulting Services for Originator's 

	

Page 
Evaluation of Process Improvement, 

	

Implementing Process 

	

Initials 

	

2 of 
September 21, 2009 

	

Improvements and Developing Best Practices for Maintenance for 
the Department of Public Works and Engineering/S22-Q23352 

IVIMBE Participation: 
e Affirmative Action Division reviewed the scope and determined there is capacity fora 10% M/WBE goal, and the 

vendor has agreed to make a good faith effort to achieve such participation and will be monitored during the course of 
this engagement. 

MSM:SB 

c : 

	

Marty Stein 
Susan Bandy 
Velma Laws 

Rev_ 106 



THIS AGREEMENT IS SUBJECT TO BINDING ARBITRATION ACCORDING TO THE T 

	

GENERAL_ 
ARBITRATION ACT. 

TO: 

	

City of Houston 

	

Date: 9/18/2009 
AdmWstedng Department 

Project Name: 

	

Developing and Executing Process Improvement & Best Practices for 
Water and Wastewater 

Project Number: 

Bid Amount : 

M/INMSE Goat: 

TBD 

$1,084,000 

McKinsey & Company, Inc. Washington, OC 
Prime Contractor 

with 

	

who *N provide the following goods/ services in 
_V ~t2TVAL . 2NTrc

'
LLtGc.NCc~ !,7(DU 22t 

MIWIME Subcontractor 

agrees to enter into a contractual agreement 

connection with the above referenced contract: 

Developing and Executing Process Improvement & Best Practices for Water and Wastewater 

for an estimated amount of $_ 

	

or 10% of the total contract value. 

Virtual Intelligence Providers . LLC 

	

is currently certified with the City of Houston's Affirmative 
(MrwnmBE Subcontractor) 

Action and Contract Compliance Office to function in the aforementioned capacity. 

McKinsey & Company, Inc. 

	

Virtual Intelligence Providers, 
Washington, DC 

	

LLC 

Contractor 

	

MN1f1DBE Subcontractor 
Prime 

intend to work on the above-named contract in accordance witts the MAN/DBE Participation Section of the City of Houston Bid 
Provisions, contingent upon award of the contract to the aforementioned Prime Contractor. 

Ed= 

I 777--E-1 "" 























TO: via City Secretary 

	

REQUEST FOR COUNCIL ACTION 

&A 071 .A REV. 3/94 

	

1AWPDATAXECRED1ML0GSMCA.FRM 
530-0100403-00 

SUBJECT: Ordinance amending the adopted 2006 International Energy Category Page Agenda Itynn 
Conservation Code, Chapter 11 of the adopted 2000 International Residential # 1 of I # 

IV 

FROM (Department or other point of origin) : Origination Date 
------------- - 
Agenda Date 

Department of Public Works and Engineering September 15, 2009 SEP 3 0 2 09 
~ECT R' S[2~ TU - Council District affected: 

Michael S. Marcotte, q .E ., D.WREI,'BCEE 
All 

For additional inform 

o 

ion co tact : Date and identification of prior authorizing 

~B 
Gary Bridges Ph ne : (713) 535V575 Council action : u 

ildin Official 

ic 

cial None 

RECOMMENDATION: ummai) Approve an ordinance amending portions of the Houston adopted 2006 International 
Energy Conservation CO e, the 2000 International Residential Code, and the Commercial Energy Conservation Code 

Amount and Source of Funding : N/A 

SPECIFIC EXPLANATION : 
PROJECT: I NOTICE/JUSTIFICATION 

The residential energy code was passed in November, 2008 and took effect January 1, 2009. It contained 
provisions for a further 15% increase in efficiency to be phased in starting October, I" . We committed at the time 
the code was passed that we would educate stakeholders . During that education process several items were 
brought to our attention that require "administrative correction". 

We have learned of ways to clarify the language and provide more opportunities for performance related 
compliance . Energy performance option packages are modified for clarity and additional options for compliance 
were added to accept more software options. 

One of the most significant changes is to remove the requirement that additions must also comply with the 15% 
energy performance standard . We have now reached a conclusion, based on discussions with technical experts and 
the Industry, this provision is not currently enforceable or workable . (We will be considering other means to 
achieve this and bring it forward at the appropriate time). 

The changes have been reviewed by the Construction Industry Council who added another recommendation to 
update the duct insulation and pipe insulation tables in the Commercial Energy Code. 

hl- 
REQUIRED AUTHORIZATION CUIC# 20SWBO4 

finance- Department Other Authorization: Other Authorization: 

P 

Andrew F . Icken, Deputy Director 



Energy Code Changes - September l, 2009 

2006 Houston Residential Energy Code 
Chapter 1- Administration 

110.1 General. For any permit application filed on or after October 1, 2009, compliance with additional 
performance objectives for new construction and additions over -500 squa e feet shall be required to achieve a 

ent improvement in efficiency above the minimum provisions of this code . 

110.2 Energy use. New residences and apartments and new additions that eveeed 500 square feet to existing 
must use 15 percent less energy as shown by one of the methods indicated in Sections 

110.2.1, and 110.2 .2 , or 110.2 .3. 

110.2 .1 Innergy-Star-Above Code Programs . The United States Environmental Protection Agency's 
ENERGY STAR Program certification of energy code equivalency , or other approved above code 
program; or 

110.2.2 Software and testing. Energy code compliance modeling through Texas A&M Energy Systems 
Laboratory approved software or other approved simulation software program; along with testing of the 
building thermal envelope for infiltration and the duct system for leakage; or 

110.2 .3 Option packages . Prescriptive option packages approved by Texas A&M Energy Systems 
Laboratory and listed in Table 110(1) for One and Two Family Structures and Table 110 (2) and 110 (3) or 
for Multi-Family Structures . Additional option packages that are issued by Texas A&M Energy Systems 
Laboratory shall be permitted. 

TABLE 110(1) 
COMBINED ENERGY SAVINGS FOR ONE AND TWO FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 
Groups Measures Notes Genrbined 

Energy 
savings 

Group 1 Solar Domestic Hot Water System 64 s q. ft . collector area I .1-8-5 
O 

Group 2 Photovoltaic Array for 6kW 2 32." 
Group 3 Photovoltaic Array for Partial Demand at 4kW 3 2' 
Group 4 Mechanical Systems within Conditioned Spaces 5 4S-3-OA 

50% Energy Star CFL Indoor Lams 6 
Group 5 Photovoltaic Array for Partial Demand at 2kW 4 19 3 e 

_ 
Decreased Duct Leakage (fiowv-30,144e maximum 10%) 8 

Group 6 50% Energy Star CFL Indoor Lamps 6 -16.4 
Tankless water heater (from-54-to minimum .748 Energy Factor) 9 
Decreased Infiltration (from-.-0624o maximum .35 ACH_) 10 

Group 7 50% Energy Star CFL Indoor Lamps 6 17,5 10 
Decreased Duct Leakage (-¬tum-30,1,6 to maximum 10%) 8 
Improved SEER (from-I-3-to minimum 15) 4-011 

Group 8 Decreased Duct Leakage (4o°e maximum 10%) 8 -18.6 
Improved SEER (from _3 to minimum 15) 11 
Decreased SHGC (from ..4-te-maximum x-.35) & U-Value (from-:47 to-maximum .35) 12 
Decreased Infiltration fo ..maximum .35 ACH_ 10 

Group 9 Decreased Duct Leakage (-fro}n 30-°a-ta maximum 406%) 8 16.8,0 0 
Decreased Duct Static PressureO - . ; .�.i.`4e-6-i ch) 43 
Decreased SHGC (from-.44e-maximum .35_) & U-Value (¬rorn-.4gte-maximum .35) 12 
Window Shading and Redistribution °=48.82°!, 1,1=27. :20 .; minimum 14 
S= 45% 

Group 10 Improved Furnace Efficiency (from ..78-te-minimum .93 AFUE) 15 i7 .3 1010 
Decreased Infiltration (¬romA624e maximum .35 ACHn) 10 
Decreased Duct Leakage (-from 30'% to maximum 10%) 8 
Improved SEER (4^ n--1Tta minimum 15) 11 



REDLINE SEP 3 0 2009 

TABLE 110(2) 
COMBINED ENERGY SAVINGS FOR MULTI-FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 

TABLE 110(3) 
COMBINED ENERGY SAVINGS FOR MULTI-FAMILY STRUCTURES 

WITH ELECTRIC RESISTANCE HEATING 

Notes : 
1 . 

	

Solar Domestic Hot Water System : Storage tank type 80 gallen DHW heater with 64 square feet 
collector area for single-family homes and 21 square feet collector per unit area or multifamily 
structures . 

2. 

	

Photovoltaic Array for 6kW : 

	

° effieieney 
Installed according to DC Standard Test Criteria standard and manufacturer's instructions . 

3 . 

	

Photovoltaic Array for Partial Demand at 4kW per single family home or per unit for multi-family : 
° effieienet Installed according to DC 

Standard Test Criteria standard and manufacturer's instructions. 
4 . 

	

Photovoltaic Array for Partial Demand at 2kW per single family home or per unit for multi-family : 
° effieieney Installed according to DC 

Standard Test Criteria standard and manufacturer's instructions . 

Groups Measures Notes 
Grou l PV Arra for Partial Demand at 2k /unit 4 
Group 2 Solar DHW System 21 s q. ft . collector area/unit _I 
Group 3 50°10 Energy Star CFL Indoor Lamps 6 

Mechanical in Conditioned S*ace 5 
Im&,gf~ved SEER (minimum 14) 11 
Decreased SHGC (maximum .35) and U-Value (0 .35 maximum) 12 
Decreased Infiltration (maximum .35 ACUn) 10 

Group 4 Tankless water heater (minimum .748 Energy Factor) _ 
Decreased Duct Leakage (maximum 6%) UoL4,er Floor Only _ 
Improved SEER (minimum 141 11 
Reduced Infiltration (maximum .35 ACHn) 10 
25%25 010 Enemy Star CFL Indoor Lamais 
Decreased SHGC (maximum .35) and U-Value (0 .35 maximum) 12 

Group 5 50010 Energy Star CFL Indoor Lamps 6 
Decreased Duct Leakage (maximum 6°10) 8 
Improved SEER (minimum 14) 11 
Decreased SHGC (maximum .35) and U-Value (0 .35 maximum) 12 
Reduced Infiltration (maximum .35 ACHn 10 

Groups 
- 

_Measures - Notes -omitted 
Energy 

Group I Solar Domestic Hot Water S stem 21 s . ft . collector area/unit 1 24% 
Group 2 Photovoltaic Array for 6kW-2kW/unit 2-4 2-3-5°.6 
Group 3 50% Energy Star CFL Indoor Lamps 6 15.9 011o 

Tankless water heater (49 En-54-te minimum .748 Energy Factor) 9 
Decreased Infiltration (¬row-462-to maximum .35 ACHn ) 10 

Group 4 Tankless water heater (¬row--54-to minimum .748 Energy Factor) 9 15. 
' - Decreased Duct Leakage (frees-_"10°1o-te maximum 10°1°) Upper Floor Only 8 _ 

Improved SEER (fret}"-3-to minimum 4-5-L4) I 1 

Group s 
- - 

Deewased Duct Static Wessufe (ffom 1 .0 inch to .5 
4 1-5-7_10 

Mechanical Systems within Conditioned Spaces Upper Floor Only 5 
Decreased Infiltration (fire .e maximum .35 ACHn_) 10 
Improved SEER (from-F3-to minimum 43--14) 1 I 
Improved Furnace Efficiency (¬rent-.7946 minimum .93 AFUE) 15 
23°A _50% Energy Star CFL Indoor Lams 7 6 

Group 6 Tankless water heater (from ..34-to minimum .748 Energy Factor) 9 -f-Fr.85°14 
Decreased Duct Leakage (from -_30°10-te maximum 10°10) Upper Floor Only 8 
50°10 Energy Star CFL Indoor Lamps 6 
Decreased SHGC (from.4-to-Maximum .35 & U-Value from-:4a-to-Maximum .35) 12 
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Mechanical Systems within Conditioned Spaces (upper floor only in multifamily): Ducts in 
ventilated attic moved to location within the thermal envelope of conditioned space including 
unventilated attic space_ 
50% Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets_ 
25% Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets ._ 
Decreased Duct Leakage (fr~0 u-te maximum 10%) , except Table 1100) Group 9 and Table 
I [0(3, Group 4 (maximum 6%) : Ducts tested with-less-tom 1066% leakage to outside the building 
envelope. 

9. 

	

Tankless water heater (from --54-te minimum .748 Energy Factor for Electric/Gas house)_ 
Manufacturer's rating_ 

10. 

	

Decreased Infiltration (from .".462 to minimum .35 ACHn): Base case formula for ACHn is 
Normalized Leakage 0.57 x Weather Factor 0.8_ 

11 . 

	

Improved SEER : (#`corn-t3--to minimum 15 for Single Family homes and minimum 14 for multi-
family units): Manufacturer's nominal rating_ 

12. 

	

Decreased SHGC (from .4 to maximum .35) & U-factor (¬rear ..47-te maximum .35) : NFRC 100 
and 200, 

13. 
RESERVED . 

14. 

	

Window Shading and Redistribution : Maximum total window area of 18% window to floor ratio . 
Window orientation with 1.5 ft overhang (Protection Factor= .25) on all sides. A minimum of 45% 
of the total window area shall be on the south . 

	

- 16.27 0%, 

	

° , N-27.12%) ; 9409 
oeienta6en with overhang on all dide-9 

15 . 

	

Improved Furnace Efficiency (froth--78-to Minimum .93 AFUE): Manufacturer's nominal rating: 

110.3 .1 Testing of the Building Thermal Envelope for Infiltration . Leakage of the building thermal 
envelope shall not exceed :50 .35 Air Changes per Hour (ACHn) as measured by the blower door test . The 
testing procedure shall be based on ASTM E779, Standard Test Method for Determining Air Leakage Rate 
by Fan Pressurization, ASHRAE 119 Air Leakage Performance for Detached Single Family Residential 
Buildines or ANSUASHRAE 136, A Method of Determining Air Change Rates in Detached Dwellings. 

official . 

a. Address of residence 

a. Address of residence 

b. Name and company of technician performing testing 

c. Date of final test 

d. Test results as percentage ACHn 

Exceptiow. Existing 60 

b. Date of final test 

c. Name and company of technician performing duct testing 

ZrZAV 

Testing shall be performed by an independent third-party technician approved by the building 

Documentation verifying thermal envelope air leakage equal to or less than -.50 .35 ACHn shall be 
submitted with the final mechanical code compliance package on the jobsite and include the following 
information : 

110.3.2 Testing of Duct Systems for Leakage. Leakage of supply ducts and return plenum/ducts shall not 
exceed 10% of total design airflow. The testing procedure shall be based on ASTM E1554, Standard Test 
Methods for Determining External Air Leakage of Air Distribution Systems by Fan Pressurization, 
ASHRAE 1 l 1 Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems, ASHRAE 
152-004, Method of Test for Determining the Design and Seasonal Efficiencies of Residential Thermal 
Distribution Systems, or a generally accepted equivalent method . 

Testing shall be performed by an independent third-party technician approved by the building official . 
Documentation verifying duct leakage of less than 10% shall be submitted with the final mechanical code 
compliance package on the jobsite. Documentation shall include the following: 
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e. Test results in percentage of airflow CFM 

t, 

403.2.1 Insulation . X13 
shall b 

	

insulated to ., minimum of R 6. 

insulated in accordance with Table 403.2 .1 . 

TABLE 403.2.1 INSULATION OF DUCTS a, b, c 

a. 

	

When the temperature difference between the interior and the exterior of the duct does not exceed 15°F (8°C) 
duct insulation is not required. 

b. 

	

Where ducts are used for both heating and cooling the insulation requirements shall comply with the most 
restrictive condition . 

c. 

	

Exposed ductwork inside conditioned spaces need not be insulated . 

NOTES: 
V 

	

Vapor retarders : Material with a perm rating not exceeding 0.5 perm (29 ngJPa"s"MZ). Vapor retarders shall be 
installed on cooling supply ducts in spaces vented to the outside in geographic areas where the summer dew 
point temperature exceeds 60°F (16°C) at the 2 1/2 percent summer design dry-bulb with mean coincident wet-
bulb temperature. All joints to be sealed . 

W 

	

Approved weatherproof barrier 

Vloor-tmSses 
ed-Ducts shall be 

119-88 (RA 4-994 
2004) 

	

Air Leakage Performance for Detached Single-family Residential Buildings . . . . . . . . . . . . . . 110.3 .1 . Table 404.5 .2(1) 

146-1998 

	

Testing and Rating Pool Heaters 

	

. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

. . . . . . .. . . .Table 504.2 

152-2004( RA 

	

Method of Test for Determining the Design and Seasonal efficiencies of 
2004 

	

Residential Thermal Distribution Systems 

	

. . 

	

. . 

	

. . 

	

. . ..110 .3 .2 

13256-1(2004) 

	

Water-source Heat Pumps-Testing and Rating for Performance- 'Part 1 : . .' . . . . . ." . 
Water-to-air and Brine-to-air Heat Pumps (ANSI/ASHRAE/IESNA 90.1-2004) . . . . . . . . . . . . . . . . . . . . . . Table 503.2 .3(2) 

90.1-2004 

	

Energy Standard for Buildings Except Low-rise Residential 
Buildings (ANSI/ASHRAE/IESNA 90.1-2004) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501 .1, 501 .2, 502.1 .1, Table 502.2(2) 

ASHRAE-2001 

	

ASHRAE Handbook of Fundamentals -2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .402.1, Table 404.5 .2(1), 503 .2 .1 

ASHRAE - 2004 

	

ASHRAE HVAC Systems and Equipment Handbook 2004 . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .503 .2 .1 

ASHRAE 111-08 

	

Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . .110 .3 .2 

VITS 

Duct Location 
Insulation Types 

Mechanically Cooled and Outside Air 
Insulation Types 
Heating Only 

1 . On roof or exterior of building R-8, V, W R-8,W 

2. Attics, garages, inside walls, floor- R-5.V R-5 
ceiling spaces and crawl spaces 
(located inside the building thermal 
envelope) 

3. Attics, Kara_aes, outside walls, and R-8.V R-8 W 
crawl spaces (located outside the 
building thermal envelorue) 

CHAPTER 6 
REFERENCED STANDARDS 

American Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc. 

ASHRAE 1791 Tullie Circle, NE 
Atlanta, GA 30329-2305 

Standard Referenced 

Reference in code 

Number Title section number 



REDLINE 

2000 Houston Residential Code 
Chapter 2 
BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floor, roof, and any other building 
element that enclose conditioned space. This boundary also includes the boundary between conditioned space and 
any exempt or unconditioned space. 

N1101.4.1 General. For any permit application filed on or after October 1, 2009, compliance with 
additional performance objectives for new construction and additions over- 500 squa e feet shall be required 
to achieve minimum fifteen percent improvement in efficiency above the minimum provisions of this code . 

1 

	

, 

	

.e:req+zadditions es:rrrssthat esse~a . 
- 

	

percent 
-r 

	

_ 

in Sections N 110 1 .4 .2 .1 through N 110 1 .4 .2.3 . 

N1101 .4.2 .1 Energy Sta;- Above Code Programs . The United States Environmental Protection 
Agency's ENERGY STAR Program certification of energy code equivalency or other approved 
above code program, or 

N1101.4 .2 .2 Software and Testing. Energy code compliance modeling through Texas A&M 
Energy Systems Laboratory approved software or other approved simulation software program, 
along with testing of the building thermal envelope for infiltration and the duct system for leakage; 
or 

N1101.4.2 .3 Option Packages . Prescriptive option packages approved by Texas A&M Energy 
Systems Laboratory and listed in Table N1101 .4.2 . Additional option packages that are issued by 
Texas A&M Energy Systems Laboratory shall be permitted. 

N1101.4.3 Testing. When required by Section N 1 101 .4.2 .2 testing shall be performed according to 
Sections N1101 .4 .3 .1 and N1101 .4 .3 .2 . Batch testing shall be permitted as approved by the Building 
Official . 

N1101.4.3.1 Testing of the Building Thermal Envelope for Infiltration . 

	

Leakage of the building 
thermal envelope shall not exceed -.50 .35 Air Changes per Hour (ACHn) as measured by the blower door 
test. The testing procedure shall be based on ASTM E779, Standard Test Method for Determining Air 
Leakage Rate by Fan Pressurization, ASHRAE 119 Air Leakage Performance for Detached Single Family 
Residential Buildings or ANSI/ASHRAE 136, A Method of Determining Air Change Rates in Detached 
Dwellings. 

Testing shall be performed by an independent third-party technician approved by the building 
official . Documentation verifying thermal envelope air leakage equal to or less than -.50 .35 ACHn shall be 
submitted with the final mechanical code compliance package on the jobsite and include the following 
information : 

a. 

	

Address of residence 

b. 

	

Name and company of technician performing testing 

c. 

	

Date of final test 

d. 

	

Test results as percentage ACHn 

N1101 .4.3 .2 Testing of Duct Systems for Leakage. Leakage of supply ducts and return plenum/ducts 
shall not exceed 10% of total design airflow. The testing procedure shall be based on ASTM E1554, 
Standard Test Methods for Determining External Air Leakage of Air Distribution Systems by Fan 
Pressurization, ASHRAE 111 Measurement, Testing, Adjusting, and Balancing of Building HVAC 
Systems, ASHRAE 152-2004, Method of Test for Determining the Design and Seasonal Efficiencies of 
Residential Thermal Distribution Systems, or a generally accepted equivalent method . 
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Testing shall be performed by an independent third-party technician approved by the building 
official . Documentation verifying duct leakage of less than 10% shall be submitted with the final 
mechanical code compliance package on the jobsite. Documentation shall include the following: 

a. 

	

Address of residence 

b. 

	

Date of final test 

d. 

	

Type of test performed (duct pressurization method or blower door subtraction 
method). 

e. 

	

Test results in percentage of airflow CFM. 

Name and company of technician performing duct testing 

ZZM M sv szss 

TABLE N1101 .4.2 
COMBINED ENERGY SAVINGS FOR ONE AND TWO FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 

Notes: 
1 . 

	

Solar Domestic Hot Water System : Storage tank type Allen DHW heater with 64 square feet collector area 
for single-family homes . 

2. 

	

Photovoltaic Array for 6kW: 

	

° 

	

Installed 
according to DC Standard Test Criteria standard and manufacturer's instructions . 

3. 

	

Photovoltaic Array for Partial Demand at 4kW per single family home : fquivalent to 20 pane4 at 205 wat 
° effieieney Installed according to DC Standard Test Criteria standard and 

manufacturer's instructions. 
4. 

	

Photovoltaic Array for Partial Demand at 2kW per single family home : Equivalent te 'n ..,. . . � r . . at 205 . ��a .. 

° 

	

Installed according to DC Standard Test Criteria standard and 
manufacturer's instructions. 

5. 

	

Mechanical Systems within Conditioned Spaces : Ducts in ventilated attic moved to location within the thermal 
envelope of conditioned space including unventilated attic space_ 

6. 

	

504/4 Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets . 
7. pe~RESERVED . 

Groups Measures Notes 6aurhiaed 
Y 

Savings 
Group 1 Solar Domestic Hot Water System 80 gal 64 st . ft. collector area I 44.5/a 
Group 2 Photovoltaic Array for 6kW 2 3-2.4% 
Group 3 Photovoltaic Array for Partial Demand at 4kW 3 2-1-:6% 
Group 4 Mechanical Systems within Conditioned Spaces 5 1430/ 

504/4 Energy Star CFL Indoor Lams 6 
Group 5 Photovoltaic Array for Partial Demand at 2kW 4 193 0, 

Decreased Duct Leakage ¬re°~-to maximum 10% 8 
Group 6 50% Energy Star CFL Indoor Lamps 6 16.4 0, 

Tankless water heater (from .54-to minimum .748 Energy Factor) 9 
Decreased Infiltration (free° .^_.-*2 to maximum .35 ACHn) 10 

Group 7 50% Energy Star CFL Indoor Lamps 6 -17.5-104 
Decreased Duct Leakage (-froth-3910o-te maximum 104/4) 8 
Improved SEER froth-l3-te minimum 15 4-011 

Group 8 Decreased Duct Leakage (-frem 49°44e maximum 10404) 8 ,-18 .60, 4 
Improved SEER (fto~ ~ minimum 15) 11 
Decreased SHGC (front-4-te maximum .35_) & U-Value (from .47-te-maximum .35) 12 
Decreased Infiltration (re. . 6~te maximum .35 ACHn) 10 

Group 9 Decreased Duct Leakage (-from-30,04-to maximum -106_4/4) 8 16.8,0 
Desreas,Ma" 4-3 
Decreased SHGC (from .t-to-maximum .3) & U-Value (frern-.47-to-maximum .35) 12 
Window Shading and Redistribution (Enxr - 16.270%, e- n4 .e244 N- 4 . minimum 
S= 45°04 14 

Group 10 Improved Furnace Efficiency (from .78 to minimum .93 AFUE 15 4-7:3-400 
Decreased Infiltration (from ..462 to maximum .35 ACHn) 10 
Decreased Duct Leakage (-front-38°04-te maximum 10%) 8 
Improved SEER front-l3-te minimum 15) 11 
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8 . 

	

Decreased Duct Leakage (¬rein-30%-to maximum 10%) : Ducts tested with less than 406 % leakage to outside 
the building envelope. 

9. 

	

Tankless water heater (from .54 to minimum .748 Energy Factor for Electric/Gas house) Manufacturer's 
rating. 

10 . 

	

Decreased Infiltration (¬rem-462 to minimum .35 ACHn): Base case formula for ACHn is Normalized Leakage 
0. 57 x Weather Factor 0. 8. 

11 . 

	

Improved SEER : (fro, 1-1 to minimum 15 for Single Family homes) : Manufacturer's nominal rating_ 
12 . Decreased SHGC (from-4-to maximum .35) & U-factor (¬r-a~.maximum ,35) : NFRC 100 and 200_ 
13 . 

RE
Doer-eased Duet Statie Pressure (ftoffl i.O- ine-h- to-5 ineh): N4easumdpepNC4stdaii,4eerttf-i,-dbythWpar-tyme 

SERVED . 
14 . 

	

Window Shading and Redistribution : Maximum total window area of 18% window to floor ratio. 

	

Window 
orientation with 1.5 ft overhang (Projection Factor=.25) on all sides . A minimum of 45% of the total window 
area shall be on the south. 

	

- 

	

. 

	

, 

	

- 

	

, 

	

114, N=-27.12%); Window orientation wiM eveMaiqg on 
all sides 

15 . 

	

Improved Furnace Efficiency (nom .78 to Minimum .93 AFUE): Manufacturer's nominal rating. 

N1103.3 Duct insulation . All portions of the air distribution system shall be installed in accordance with Section 
M1601 and be insulated in accordance with Table Nl 103 .3 . to an installed R 5 when system components are IsentArl 

building- within the building but outside of eenditioned space, am-Zk _2 i6th-en located outside of the building- 

Exceptions:Exhaust air ducts and portions of the air distribution system within appliances or equipment. 

TABLE N1103.3 INSULATION OF DUCTS a' 
b, 

a . 

	

When the temperature difference between the interior and the exterior of the duct does not exceed 15'F (8'C) 
duct insulation is not required. 

b. 

	

Where ducts are used for both heating and cooling, the insulation requirements shall comply with the most 
restrictive condition . 

c. 

	

Exposed_ ductwork inside condit ioned spaces need not be insulated. 

NOTES: 
V 

	

Vapor retarders : Material with a perm rating not exceeding 0.5 perm (29 n Pa-s-m 2). Vapor retarders shall be 
installed on cooling supply ducts in spaces vented to the outside in geographic areas where the summer dew 
point temperature exceeds 60°F (16°Cl at the 2 %s percent summer design dry-bulb with mean coincident wet-
bulb temperature. All Joints to be sealed . 

W. 

	

Approved weatherproof barrier . 

Duct Location Insulation Types 
Mechanically Cooled and Outside Air 

Insulation Types 
Heating Only 

1 . On roof or exterior of building R-8 . V . W R-8.W 

2. Attics . _xwNes inside walls floor- R-5.V _R-5 
ceiling sCzzK .~ fatu« t~.saces 
(located inside the building_ thermal 
envelope) 

3 . Attics, garages, outside walls, and R-8.V R-8 W 
crawl spaces (located outside the 
building thermal envelope 
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Chapter 43 - Referenced Standards 
American Society of Heating, Refrigerating 
And Air-Conditioning Engineers, Inc . ASHRAE 1791 Tullie Circle, NE 
Atlanta, GA 30329 _- 

Standard 

	

Referenced 
reference 

	

in code 
number 

	

Me 

	

section number 

ASNUASHRAE8442 

	

Number Designation and Safety Classification of Refrigerants-with Addenda through 1997 . . . . . . . . . . . . . . . . . . . . . . . . . . . . M1411 .1 

ASHRAE - 97 

	

Handbook of Fundamentals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P3001 .2, P3002.3, P3101 .4, P3103.2, Appendix B 

ASHRAF-119-88(RA 

	

Air Leakage Performance for Detached Single-family Residential Buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NIMIAYI 
2004 ._ 

AASH RAE 152-2004 

	

Method of Test for Determining the Design and Seasonal efficiencies of Residential Thermal Distribution 
(RA20041, 

	

. . . . . . . . . . . . . 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

.Svstems 

	

. . . . . NIMA3 .2 
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2008 Houston Commercial Energy Code 
Section 3.2 
building thermal envelope : the basement walls, exterior walls, floor, roof, and any other building 
element that enclose conditioned space. This boundary also includes the boundary between conditioned 
space and any exempt or unconditioned space . 

TABLE 6.4.4.1 .1 Insulation of Ducts', b_ c 

a . 

	

When the temperature difference between the interior and the exterior of the duct does not exceed 
15°F (8°C) duct insulation is not required . 

b . 

	

Where ducts are used for both heating and cooling, the insulation requirements shall comply with the 
most restrictive condition . 

c. 

	

Exposed ductwork inside conditioned spaces need not be insulated . 

NOTES : 
V . 

	

Vapor retarders : Material with a perm rating not exceeding 0.5 perm (29 ng/Pa "s "M). Vapor retarders 
shall be installed on cooling supply ducts in spaces vented to the outside in geographic areas where 
the summer dew point temperature exceeds 60°F (16°C) at the 2 Y2 percent summer design dry-bulb 
with mean coincident wet-bulb temperature. All joints to be sealed . 

W. 

	

Approved weatherproof barrier. 

TABLE 6.8.3 Minimum Pi e insulation' 

a . 

	

Based on insulation having a conductivity (k) not exceeding 0.27 Btu per 
in ./h " ft2 "°F . 

b. 

	

These thicknesses are based on energy efficiency considerations only. 
Additional insulation is sometimes required relative to safety issues/surface 
temperature . 

C. 

	

These thickness are based on energy efficiency considerations only . Issues 
such as water vapor permeability or surface condensation sometimes require 
vapor retarders or additional insulation . 

d . 

	

. Nominal pipe size . 

Fluid 

Steam and Steam Condensate '® 

Heating Hot Water 

Service Hot Water 

Chilled Water, Brine or Refrigerant 2 

Insulation Types 
Mechanically Cooled and Insulation Types 

Duct Location Outside Air Heating Only 

1 . On roof or exterior of building R-8, V, W R-8, W 

2. Attics, garages, inside walls, floor- R-6-5, V R-6-5 
ceiling spaces and crawl spaces 
(located inside the building thermal 
envelope) 

3 . Attics, garages, outside walls, and R-8, V R-8 -W 
crawl spaces (located outside the 
building thermal envelope) 



Section 1 . That the City of Houston Residential Energy Conservation Code is 

hereby amended as follows : 

City of Houston, Texas, Ordinance No. 2009- 

AN ORDINANCE AMENDING THE CITY OF HOUSTON COMMERCIAL ENERGY 
CONSERVATION CODE, THE CITY OF HOUSTON RESIDENTIAL ENERGY 
CONSERVATION CODE AND THE CITY OF HOUSTON RESIDENTIAL CODE 
RELATING TO ENERGY EFFICIENCY; CONTAINING OTHER PROVISIONS RELATING 
TO THE FOREGOING SUBJECT ; PROVIDING FOR SEVERABILITY ; AND DECLARING 
AN EMERGENCY. 

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF HOUSTON, TEXAS : 

A. 

	

SECTION 110, INCLUDING TABLES 11 0(1), 110(2) AND 110(3), IS HEREBY 
AMENDED TO READ AS FOLLOWS : 

110.1 General. For any permit application filed on or after October 1, 2009, compliance with 
additional performance objectives for new construction shall be required to achieve a minimum fifteen 
percent improvement in efficiency above the minimum provisions of this code . 
110.2 Energy use. New residences and apartments must use 15 percent less energy as shown by one 
of the methods indicated in Sections 110.2 .1, 110.2 .2, or 110.2 .3 . 

09/29/2009 (10:27am) 

"SECTION 110 
PHASED STANDARDS 

110.2 .1 Above Code Programs . The United States Environmental Protection Agency's 
ENERGY STAR Program certification of energy code equivalency, or other approved above code 
program; or 

110.2.2 Software and testing. Energy code compliance modeling through Texas A&M Energy 
Systems Laboratory approved software or other approved simulation software program; along 
with testing of the building thermal envelope for infiltration and the duct system for leakage; or 
110.2.3 Option packages . Prescriptive option packages approved by Texas A&M Energy 
Systems Laboratory and listed in Table 110(1) for One and Two Family Structures and Table 110 
(2) and 110 (3) or for Multi-Family Structures . Additional option packages that are issued by 
Texas A&M Energy Systems Laboratory shall be permitted. 

TABLE 110(1) 
COMBINED ENERGY SAVINGS FOR ONE AND TWO FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 
Groups Measures I Notes 

Group 1 Solar Domestic Hot Water System 64 sq . ft . collector area 

Group 2 Photovoltaic Array for 6kW ; 

Group 3 Photovoltaic Array for Partial Demand at 4kW IM 3 



TABLE 110(2) 
COMBINED ENERGY SAVINGS FOR MULTI-FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 

TABLE 110(3) 
COMBINED ENERGY SAVINGS FOR MULTI-FAMILY STRUCTURES 

WITH ELECTRIC RESISTANCE HEATING 

09/29/2009 (10:27am) 

	

- 2 

Groups Measures Notes 

Group 1 PV Array for Partial Demand at 2kW/unit 4 

Group 2 Solar DHW System (21 sq . ft. collector area/unit) 1 

Group 3 50% Energy Star CFL Indoor Lamps 
Mechanical in Conditioned Space 
Improved SEER (minimum 14) 

6 
5 

I 1 

Groups Measures 

Group I Solar Domestic Hot Water System (21 sq . ft . collector area/unit) 

Group 2 Photovoltaic Array for 2kW/unit ti Group 3 50% Energy Star CFL Indoor Lamps 
Tankless water heater (minimum .748 Energy Factor) 
Decreased Infiltration (maximum .35 ACHn) 

Group 4 Tankless water heater (minimum .748 Energy Factor) 
9 

Decreased Duct Leakage (maximum 6%) Upper Floor Only 8 
Improved SEER (minimum 14) 11 

Group 5 Mechanical Systems within Conditioned Spaces Upper Floor Only 5 
Decreased Infiltration (maximum .35 ACHn) 10 
Improved SEER (minimum 14) 11 
Improved Furnace Efficiency (minimum .93 AFUE) 15 
50% Energy Star CFL Indoor Lamps 6 

Group 6 Tankless water heater (minimum .748 Energy Factor) 9 
Decreased Duct Leakage (maximum 6%) Upper Floor Only 8 
50% Energy Star CFL Indoor Lamps 6 
Decreased SHGC (Maximum .35) & U-Value (Maximum .35) 12 

Group 4 Mechanical Systems within Conditioned Spaces 5 
50% Energy Star CFL Indoor Lamps 6 

Group 5 Photovoltaic Array for Partial Demand at 2kW 4 
Decreased Duct Leakage (maximum 10%) 8 

Group 6 50% Energy Star CFL Indoor Lamps 6 
Tankless water heater (minimum .748 Energy Factor) 9 
Decreased Infiltration (maximum .35 ACHn) 10 

Group 7 50% Energy Star CFL Indoor Lamps 6 
Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 

Group 8 Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 
Decreased SHGC (maximum .35) & U-Value (maximum .35) 12 
Decreased Infiltration (maximum .35 ACHn) 10 

Group 9 Decreased Duct Leakage (maximum 6%) 8 
Decreased SHGC (maximum .35) & U-Value (maximum .35) 12 
Window Shading and Redistribution (minimum S= 45%) 14 

Group 10 Improved Furnace Efficiency (minimum .93 AFUE) 15 
Decreased Infiltration (maximum .35 ACHn) 10 
Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 



Notes: 
1 . 

	

Solar Domestic Hot Water System : Storage tank type DHW heater with 64 square feet collector area for 
single family homes and 21 square feet collector per unit area for multifamily structures . 

2. 

	

Photovoltaic Array for 6kW: Installed according to DC Standard Test Criteria standard and manufacturer's 
instructions. 

3. 

	

Photovoltaic Array for Partial Demand at 4kW per single family home or per unit for multi-family: Installed 
according to DC Standard Test Criteria standard and manufacturer's instructions. 

4. 

	

Photovoltaic Array for Partial Demand at 2kW per single family home or per unit for multi-family : Installed 
according to DC Standard Test Criteria standard and manufacturer's instructions. 

5. 

	

Mechanical Systems within Conditioned Spaces (upper floor only in multifamily) : Ducts in ventilated attic 
moved to location within the thermal envelope of conditioned space including unventilated attic space. 

6. 

	

50% Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets . 
7. 

	

25% Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets . 
8. 

	

Decreased Duct Leakage (maximum 6%) : Ducts tested with less than 10 % leakage to outside the building 
envelope . 

9. 

	

Tankless water heater (minimum .748 Energy Factor for Electric/Gas house) : Manufacturer's rating. 
10 . 

	

Decreased Infiltration (minimum .35 ACHn): Base case formula for ACHn is Normalized Leakage 0.57 x 
Weather Factor 0.8. 

11 . Improved SEER : (minimum 15 for Single Family homes and minimum 14 for multi-family units): 
Manufacturer's nominal rating . 

12. 

	

Decreased SHGC (maximum .35) & U-factor (maximum .35): NFRC 100 and 200. 
13 . RESERVED. 
14 . 

	

Window Shading and Redistribution : Maximum total window area of 18% window to floor ratio. Window 
orientation with]. 5ft overhang (Projection Factor=. 25) on all sides. A minimum of 45% ofthe total window 
area shall be on the south. 

15 . 

	

Improved Furnace Efficiency (Minimum .93 AFUE): Manufacturer's nominal rating . 

110.3 Testing. When required by Section 110.2 .2 testing shall be performed according to Sections 
110.3 .1 and 110.3 .2 . Batch testing shall be permitted as approved by the Code Official. 

110.3 .1 Testing of the Building Thermal Envelope for Infiltration . Leakage of the building 
thermal envelope shall not exceed .35 Air Changes per Hour (ACHn) as measured by the blower 
door test . The testing procedure shall be based on ASTM E779, Standard Test Method for 
Determining Air Leakage Rate by Fan Pressurization, ASHRAE 119 Air Leakage Performance 
for Detached Single Family Residential Buildings or ANSI/ASHRAE 136, A Method of 
Determining Air Change Rates in Detached Dwellings. 

Testing shall be performed by an independent third-party technician approved by the building 
official . 

Documentation verifying thermal envelope air leakage equal to or less than .35 ACHn shall 
be submitted with the final mechanical code compliance package on the jobsite and include the 
following information: 

a. 

	

Address of residence 

b. 

	

Name and company of technician performing testing 

c. 

	

Date of final test 
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Decreased SHGC (maximum .35) and U-Value (0.35 maximum) 
Decreased Infiltration (maximum .35 ACHn) 

12 
10 

Group 4 Tankless water heater (minimum .748 Energy Factor) 9 
Decreased Duct Leakage (maximum 6%) Upper Floor Only 8 
Improved SEER (minimum 14) 11 
Reduced Infiltration (maximum .35 ACHn) 10 
25% Energy Star CFL Indoor Lamps 7 
Decreased SHGC (maximum .35) and U-Value (0.35 maximum) 12 

Group 5 50% Energy Star CFL Indoor Lamps 6 
Decreased Duct Leakage (maximum 6%) 8 
Improved SEER (minimum 14) 11 
Decreased SHGC (maximum .35) and U-Value (0 .35 maximum) 12 
Reduced Infiltration (maximum .35 ACHn) 10 



D. IN CHAPTER 6, THE TABLE OF ASH RAE STANDARDS IS HEREBY AMENDED TO 
READ AS FOLLOWS : 

119-88 (RA 

	

Air Leakage Performance for Detached Single-family Residential Buildings . . . . . . . . . . . . . 110.3 .1, 
2004) 

	

Table 404.5 .2(1) 

146-1998 

	

Testing and Rating Pool Heaters 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 504.2 

152-2004 (RA 

	

Method of Test for Determining the Design and Seasonal Efficiencies 
2004) 

	

of Residential Thermal Distribution Systems 

	

. . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 110.3 .2 

13256-1 (2004) 

	

Water-source Heat Pumps - Testing and Rating for Performance - Part 1 : Water-to-air 
and Brine-to-air Heat Pumps (ANSI/ASHRAE/IESNA 90.1-2004) 

	

. . . . . . . . . . . . . Table 503.2 .3(2) 

90.1-2004 

	

Energy Standard for Buildings Except Low-rise Residential Buildings 
(ANSI/ASHRAE/IESNA 90.1-2004) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501 .1, 501 .2, 502.1 .1, 

Table 502.2(2) 

ASHRAE -2001 

	

ASHRAE Handbook of Fundamentals -2004 

	

. . . . . . . . . . . . . . . . . . . . . . . , 402.1, Table 404.5 .2(1), 
503 .2 .1 

ASHRAE-2004 

	

ASHRAE HVAC Systems and Equipment Handbook 2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . 503.2.1 

ASHRAE 111-08 

	

Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems . . . . . . . . . . . . 110.3 .2" 

Section 2. That, as authorized by Section 214.212(c) of the Texas Local 

Government Code and Chapter 388 of the Texas Health and Safety Code, the Table of 

Houston Amendments to the International Residential Code for One- and Two-Family 

Dwellings, as adopted by Ordinance 2001-1154, as previously amended, is further 

amended as follows : 

A. THE DEFINITION OF BUILDING THERMAL ENVELOPE IN R202 IS HEREBY 
AMENDED TO READ AS FOLLOWS : 

if BUILDING THERMAL ENVELOPE . The basement walls, exterior walls, floor, roof, and any 
other building element that enclose conditioned space. This boundary also includes the boundary 
between conditioned space and any exempt or unconditioned space." 

B . 

	

SECTION N1101 .4, INCLUDING TABLE N1 101 .4.2, IS HEREBY AMENDED TO 
READ AS FOLLOWS: 

It 
N1101.4 Phased standards. 
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American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

,' ASHRAE 1791 Tullie Circle, NE 
Atlanta, GA 30329-2305 

Standard Referenced 
Reference in code 
Number Title section number 



N1101 .4 .1 General. For any permit application filed on or after October 1, 2009, compliance 
with additional performance objectives for new construction shall be required to achieve 
minimum fifteen percent improvement in efficiency above the minimum provisions of this code. 

N1101.4.2 Energy use. New residences must use 15 percent less energy as shown by one of the 
methods indicated in Sections N1101.4 .2 .1 through N 110 1.4 .2 .3 . 

N1101.4.2.1 Above Code Programs. The United States Environmental Protection Agency's 
ENERGY STAR Program certification of energy code equivalency or other approved above 
code program; or 

N1101 .4 .2 .2 Software and Testing. Energy code compliance modeling through Texas A&M 
Energy Systems Laboratory approved software or other approved simulation software 
program, along with testing of the building thermal envelope for infiltration and the duct 
system for leakage; or 

N1101.4.2 .3 Option Packages . Prescriptive option packages approved by Texas A&M 
Energy Systems Laboratory and listed in Table N1101 .4 .2 . Additional option packages that 
are issued by Texas A&M Energy Systems Laboratory shall be permitted. 

N1101 .4 .3 Testing. When required by Section N 1101 .4.2 .2 testing shall be performed according 
to Sections N1101.4 .3 .1 and N1101.4 .3 .2 . Batch testing shall be permitted as approved by the 
Building Official . 

N1101 .4.3 .1 Testing of the Building Thermal Envelope for Infiltration . Leakage of the 
building thermal envelope shall not exceed .35 Air Changes per Hour (ACHn) as measured 
by the blower door test . The testing procedure shall be based on ASTM E779, Standard Test 
Method for Determining Air Leakage Rate by Fan Pressurization, ASHRAE 119 Air Leakage 
Performance for Detached Single Family Residential Buildings or ANSI/ASHRAE 136, A 
Method of Determining Air Change Rates in Detached Dwellings. 

Testing shall be performed by an independent third-party technician approved by the 
building official . Documentation verifying thermal envelope air leakage equal to or less than 
.35 ACHn shall be submitted with the final mechanical code compliance package on the 
jobsite and include the following information: 

a. 

	

Address of residence 

b. 

	

Name and company of technician performing testing 

c. 

	

Date of final test 

d. 

	

Test results as percentage ACHn 

N1101.4.3.2 Testing of Duct Systems for Leakage. Leakage of supply ducts and return 
plenum/ducts shall not exceed 10% of total design airflow. The testing procedure shall be 
based on ASTM E1554, Standard Test Methods for Determining External Air Leakage of 
Air Distribution Systems by Fan Pressurization, ASHRAE 111 Measurement, Testing, 
Adjusting, and Balancing of Building HVAC Systems, ASHRAE 152 Method of Test for 
Determining the Design and Seasonal Efficiencies of Residential Thermal Distribution 
Systems, or a generally accepted equivalent method . 

Testing shall be performed by an independent third-party technician approved by the building 
official . Documentation verifying duct leakage of less than 10% shall be submitted with the final 
mechanical code compliance package on the jobsite. Documentation shall include the following: 

1 . 

	

Address of residence 

2. 

	

Date of final test 

3. 

	

Name and company of technician performing duct testing 
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d. 

	

Test results as percentage ACHn 

110.3 .2 Testing of Duct Systems for Leakage. Leakage of supply ducts and return plenum/ducts 
shall not exceed 10% of total design airflow. The testing procedure shall be based on ASTM 
E 1554, Standard Test Methods for Determining External Air Leakage ofAir Distribution Systems 
by Fan Pressurization, ASHRAE 111 Measurement, Testing, Adjusting, and Balancing of 
Building HVAC Systems, ASHRAE 152 Method of Test for Determining the Design and 
Seasonal Efficiencies of Residential Thermal Distribution Systems, or a generally accepted 
equivalent method . 

Testing shall be performed by an independent third-party technician approved by the building 
official . Documentation verifying duct leakage of less than 10% shall be submitted with the final 
mechanical code compliance package on the jobsite. Documentation shall include the following: 

a. 

	

Address of residence 

b. 

	

Date of final test 

c. 

	

Name and company of technician performing duct testing 

d. 

	

Type of test performed (duct pressurization method or blower door subtraction method) 

e. 

	

Test results in percentage of airflow CFM" 

B . SECTION 403.2.1 IS HEREBY AMENDED TO READ AS FOLLOWS: 

if 403.2 .1 Insulation . Ducts shall be insulated in accordance with Table 403 .2 .1 ." 

C . 

	

TABLE 403.2 .1 IS HEREBY ADDED AFTER SECTION 403 .2 .1 TO READ AS 
FOLLOWS: 

"TABLE 403.2.1 INSULATION OF DUCTS a. b, c 

I . 

	

When the temperature difference between the interior and the exterior of the duct does not exceed 15 °F (8°C) duct 
insulation is not required . 

2. 

	

Where ducts are used for both heating and cooling, the insulation requirements shall comply with the most restrictive 
condition. 

3. 

	

Exposed ductwork inside conditioned spaces need not be insulated. 

NOTES: 
V. 

	

Vapor retarders : Material with a perm rating not exceeding 0.5 perm (29 ng/Pa-s-m'). Vapor retarders shall be 
installed on cooling supply ducts in spaces vented to the outside in geographic areas where the summer dew point 
temperature exceeds 60°F (16°C) at the 2 %z percent summer design dry-bulb with mean coincident wet-bulb 
temperature. All joints to be sealed . 

W. 

	

Approved weatherproof barrier." 
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Insulation Types Insulation Types 
Duct Location Mechanically Cooled and Outside Air Heating Only 

I . On roof or exterior of building R-8, V, W R-8, W 

2. Attics, garages, inside walls, floor- R-5,V R-5 
ceiling spaces and crawl spaces 
(located inside the building thermal 
envelope) 

3. Attics, garages, outside walls, and R-8,V R-8 W 
crawl spaces (located outside the 

I 
building thermal envelope) 

- 



4. 

	

Type of test performed (duct pressurization method or blower door subtraction method). 

5. 

	

Test results in percentage of airflow CFM. 

TABLE N1101 .4.2 
COMBINED ENERGY SAVINGS FOR ONE AND TWO FAMILY STRUCTURES 

WITH NATURAL GAS HEATING 

Notes: 
1 . 

	

Solar Domestic Hot Water System : Storage tank type DHW heater with 64 square feet collector area for 
single family homes . 

2. 

	

Photovoltaic Array for 6kW: Installed according to DC Standard Test Criteria standard and manufacturer's 
instructions. 

3. 

	

Photovoltaic Array for Partial Demand at 4kW per single family home : Installed according to DC Standard 
Test Criteria standard and manufacturer's instructions . 

4. 

	

Photovoltaic Array for Partial Demand at 2kW per single family home : Installed according to DC Standard 
Test Criteria standard and manufacturer's instructions. 

5. 

	

Mechanical Systems within Conditioned Spaces : Ducts in ventilated attic moved to location within the 
thermal envelope of conditioned space including unventilated attic space. 

6. 

	

50% Energy Star CFL Indoor Lamps: Permanent Compact Florescent fixtures excluding closets. 
7. RESERVED . 
8. 

	

Decreased Duct Leakage (maximum 10%) : Ducts tested with less than 6% leakage to outside the building 
envelope . 

9. 

	

Tankless water heater (minimum .748 Energy Factor for Electric/Gas house) : Manufacturer's rating. 
10 . 

	

Decreased Infiltration (minimum .35 ACHn): Base case formula for ACHn is Normalized Leakage 0.57 x 
Weather Factor 0.8 . 

11 . Improved SEER : (minimum 15 for Single Family homes and minimum 14 for multi-family units) : 
Manufacturer's nominal rating. 

12 . 

	

Decreased SHGC (maximum .35) & U-factor (maximum .35): NFRC 100 and 200. 
13 . RESERVED . 
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Groups Measures l Notes 

Group I Solar Domestic Hot Water System 64 sq . ft. collector area 

Group 2 Photovoltaic Array for 6kW 

Group 3 Photovoltaic Array for Partial Demand at 4kW 

Group 4 Mechanical Systems within Conditioned Spaces 5 
50% Energy Star CFL Indoor Lamps 6 

Group 5 Photovoltaic Array for Partial Demand at 2kW 4 
Decreased Duct Leakage (maximum 10%) 8 

Group 6 50% Energy Star CFL Indoor Lamps 6 
Tankless water heater (minimum .748 Energy Factor) 9 
Decreased Infiltration (maximum .35 ACHn) 10 

Group 7 50% Energy Star CFL Indoor Lamps 6 
Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 

Group 8 Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 
Decreased SHGC (maximum .35) & U-Value (maximum .35) 12 
Decreased Infiltration (maximum .35 ACHn) 10 

Group 9 Decreased Duct Leakage (maximum 6%) 8 
Decreased SHGC (maximum .3) & U-Value (maximum .35) 12 
Window Shading and Redistribution (minimum S= 45%) 

14 

Group 10 Improved Furnace Efficiency (minimum .93 AFUE) 15 
Decreased Infiltration (maximum .35 ACHn) 10 
Decreased Duct Leakage (maximum 10%) 8 
Improved SEER (minimum 15) 11 



14 . 

	

Window Shading and Redistribution : Maximum total window area of /8% window to floor ratio. Window 
orientation with/ . 5ft overhang (Projection Factor=. 25) on all sides. A minimum of 45% of the total window 
area shall be on the south . 

15 . 

	

Improved Furnace Efficiency (Minimum .93 AFUE): Manufacturer's nominal rating." 

C . SECTION N 1103 .3 IS HEREBY AMENDED TO READ AS FOLLOWS: 

"N1103.3 Duct insulation . All portions of the air distribution system shall be installed in accordance 
with Section M1601 and be insulated in accordance with Table N1103 .3 . 

Exceptions: Exhaust air ducts and portions of the air distribution system within appliances or 
equipment." 

D. 

	

TABLE N1103 .3 IS HEREBY ADDED AFTER SECTION N1103.3 TO READ AS 
FOLLOWS : 

"TABLE N1103.3 INSULATION OF DUCTS' b, 

When the temperature difference between the interior and the exterior of the duct does not exceed 15'F (8 °C) duct 
insulation is not required, 

b. 

	

Where ducts are used for both heating and cooling, the insulation requirements shall comply with the most restrictive 
condition . 

c. 

	

Exposed ductwork inside conditioned spaces need not be insulated . 

NOTES: 
V. 

	

Vapor retarders : Material with a perm rating not exceeding 0.5 perm (29 ng/Pa"s" mz). Vapor retarders shall be 
installed on cooling supply ducts in spaces vented to the outside in geographic areas where the summer dew point 
temperature exceeds 60°F (16°C) at the 2 %2 percent summer design dry-bulb with mean coincident wet-bulb 
temperature. All joints to be sealed . 

W. 

	

Approved weatherproof barrier." 

E. IN CHAPTER 43, THE TABLE OF ASH RAE STANDARDS IS HEREBY AMENDED TO 
READ AS FOLLOWS : 

American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. 

"ASHRAE 

	

1791 Tullie Circle, NE 
Atlanta, GA 30329-2305 

Standard 

	

Referenced 
Reference 

	

in code 
Number 

	

Title 

	

section number 

ASNI/ASHRAE/3 

	

Number Designation and Safety Classification of Refrigerants- 
4-92 

	

with Addenda through 1997 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

. . . . . . . . . . . . . 

	

M 1411 .1 

ASHRAE-97 

	

Handbook of Fundamentals 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P3001 .2, P3002.3, P3101 .4, 
P3103.2, Appendix B 

119-88 (RA 2004) 

	

Air Leakage Performance for Detached Single-family Residential Buildings 

	

. . . . . . . . . . N1101.4 .3 .1 

ASHRAE 152- 

	

Method of Test for Determining the Design and Seasonal Efficiencies 
2004 (RA 2004) 

	

of Residential Thermal Distribution Systems 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N1101 .4 .3 .2" 

09/29/2009 (10:27am) 

Duct Location Insulation Types Insulation Types 
Mechanically Cooled and Outside Air Heating Only 

1. On roof or exterior of building R-8 V W R-8 ,W 
2. Attics, garages, inside walls, floor-ceiling R-5,V R-5 

spaces and crawl spaces (located inside 
the building thermal envelope) 

3. Attics, garages, outside walls, and crawl R-8,V R-8 W 
spaces (located outside the building 
thermal envelope) 



Section 3 . That the City of Houston Residential Energy Conservation Code is 

hereby amended as follows: 

A. 

	

SECTION 3.2 IS HEREBY AMENDED BY ADDING, IN THE APPROPRIATE 
ALPHABETICAL ORDER POSITION, A NEW DEFINITION THAT READS AS FOLLOWS : 

"building thermal envelope: the basement walls, exterior walls, floor, roof, and any other 
building element that enclose conditioned space. This boundary also includes the boundary 
between conditioned space and any exempt or unconditioned space." 

B. TABLE 6.4.4. 1 .1 IS HEREBY AMENDED TO READ AS FOLLOWS: 

"TABLE 6.4.4.1 .1 Insulation of Ductsa, b, 

a . 

	

When the temperature difference between the interior and the exterior of the duct does not exceed 15°F 
(8°C) duct insulation is not required . 

b . 

	

Where ducts are used for both heating and cooling, the insulation requirements shall comply with the 
most restrictive condition . 

c. 

	

Exposed ductwork inside conditioned spaces need not be insulated . 

NOTES: 
V. 

	

Vapor retarders : Material with a perm rating not exceeding 0 .5 perm (29 ng/PaC "s "mz) . Vapor retarders 
shall be installed on cooling supply ducts in spaces vented to the outside in geographic areas where the 
summer dew point temperature exceeds 60°F (16°C) at the 2'/2 percent summer design dry-bulb with 
mean coincident wet-bulb temperature . All joints to be sealed . 

W. 

	

Approved weatherproof barrier." 

C. TABLE 6.$.3 IS HEREBY AMENDED TO READ AS FOLLOWS : 

"TABLE 6.8.3 Minimum Pipe Insulationa 

a . 

	

Based on insulation having a conductivity (k) not exceeding 0.27 Btu per 
in ./h " ft2 "°F . 

b . 

	

These thicknesses are based on energy efficiency considerations only . 
Additional insulation is sometimes required relative to safety issues/surface 
temperature . 
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Fluid ~~ >1 .5==- 4 'ad >4I®d 

Steam and Steam Condensate ®' 3 

Heating Hot Water __ 

Service Hot Water 

Chilled Water, Brine or Refrigerant ~~ 

Insulation Types 
Mechanically Cooled and Outside Insulation Types 

Duct Location Air Heating Only 
1 . On roof or exterior of building R-8, V, W R-8,W 
2 . Attics, garages, inside walls, floor- R-5,V R-5 

ceiling spaces and crawl spaces 
(located inside the building thermal 
envelope) 

3 . Attics, garages, outside walls, and R-8,V R-8 W 
crawl spaces (located outside the 
building thermal envelope) 



c . 

	

These thickness are based on energy efficiency considerations only . Issues 
such as water vapor permeability or surface condensation sometimes require 
vapor retarders or additional insulation . 

d . 

	

Nominal pipe size ." 

Section 4. That, if any provision, section, subsection, sentence, clause, or phrase of 

this Ordinance, or the application of same to any person or set of circumstances, is for any 

reason held to be unconstitutional, void or invalid, the validity of the remaining portions of 

this Ordinance or their application to other persons or sets of circumstances shall not be 

affected thereby, it being the intent of the City Council in adopting this Ordinance that no 

portion hereof or provision or regulation contained herein shall become inoperative or fail 

by reason of any unconstitutionality, voidness or invalidity of any other portion hereof, and 

all provisions of this Ordinance are declared to be severable for that purpose . 

Section 5. That there exists a public emergency requiring that this Ordinance be 

passed finally on the date of its introduction as requested in writing by the Mayor; therefore, 

this Ordinance shall be passed finally on such date and shall take effect immediately upon 

its passage and approval by the Mayor; however, in the event that the Mayor fails to sign 

this Ordinance within five days after its passage and adoption, it shall take effect in 

accordance with Article VI, Section 6, Houston City Charter . 

PASSED AND APPROVED this 

	

day of 

	

, 2009 . 

Mayor of the City of Houston 

Prepared by Legal Dept. 
YSC:asw 09/29/2009 

	

Assistant Ci 

	

torney 
Requested by Michael S~`Marcotte, P .Ee;'/ irector, Department of Public Works and Engineering 
L.D . File No. 

09/29/2009 (10:27am) 

	

-10- 










































































































































