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 REGULAR SESSION - 7:00 P.M. 

A. Call to Order and Announcement of a Quorum - Dr. Philip L. Nauert, Mayor. 

Dr. Philip L. Nauert, Mayor, called the City Council of the City of Bellaire, Texas, to order 

at 7:04 p.m. on Monday, June 2, 2014.  He announced that there was a quorum of the 

members of City Council present as follows: 

 

Attendee Name Title Status Arrived 

Philip L. Nauert Mayor Present  

Amanda B. Nathan Mayor Pro Tem Absent  

Roman F. Reed Councilman Present  

James P. Avioli Sr. Councilman Present  

Gus E. Pappas Councilman Present  

Pat B. McLaughlan Councilman Present  

Andrew S. Friedberg Councilman Present  

Paul A. Hofmann City Manager Present  

Alan P. Petrov City Attorney Present  

Tracy L. Dutton City Clerk Present  

B. Inspirational Reading and/or Invocation - Gus E. Pappas, Councilman - 

Position No. 3. 

Gus E. Pappas, Councilman - Position No. 3, provided the inspirational reading for the 

evening. 

C. Pledges to The Flags - Gus E. Pappas, Councilman - Position No. 3. 

1. U.S. Pledge of Allegiance. 

2. Pledge to the Texas Flag. 

Gus E. Pappas, Councilman - Position No. 3, led the audience and members of 

City Council in the U.S. Pledge of Allegiance and the Pledge to the Texas Flag. 

D. Approval or Correction of Minutes. 

Consideration of and possible action on the approval of the minutes of the Regular 

Session of the City Council of the City of Bellaire, Texas, held on Monday, May 19, 2014. 

 Mayor and Council - Regular Session - May 19, 2014 7:00 PM 

Motion:  To approve the minutes of the Regular Session of the City Council of 

the City of Bellaire, Texas, held on Monday, May 19, 2014. 
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RESULT: APPROVED [UNANIMOUS] 

MOVER: James P. Avioli Sr., Councilman 

SECONDER: Andrew S. Friedberg, Councilman 

AYES: Nauert, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nathan 

E. Personal/Audience Comments. 

Ramsay Elder: 

 

Mr. Elder addressed City Council and advised that he currently resided in West 

University Place, but had lived in Bellaire prior to that.  He indicated that the topic of 

discussion that he would address was parkland acquisition.   

 

Mr. Elder advised that the population of West University Place was approximately 90% 

of Bellaire’s population; however, West University Place had only one-third of the 

parkland that Bellaire had.  Recognizing the deficiency, West University Place had a Park 

Master Plan completed about 14 years ago, which called for the acquisition of two 

additional parks.  In 2006, a bond election was passed to fund the acquisition of 

parkland.  Yet, during that time West University Place had made no serious effort to do 

so. 

 

Mr. Elder noted that Bellaire might not think that impacted them; however, the West 

University Examiner edition from 10 days ago had an article titled “West U Examining 

Survey Results to Begin a New Parks Master Plan,” that included the following 

statement:  “West U Parks Director Tim O’Connor and Parks Board Member Kevin Boyle 

point out that West U residents also have quick access to surrounding green space on 

Brays Bayou in the City of Houston and the developing Evelyn’s Park in Bellaire.”   

 

Instead of acquiring more parkland, Mr. Elder stated that West U officials were directing 

citizens to use parks elsewhere, including in Bellaire.  He indicated that he, personally, 

would be incensed as a West U taxpayer if he found out that the City of Houston Parks 

Director was directing people from Sunset Terrace or Braes Heights or Ayrshire to West 

U’s park. 

 

Danny Spencer: 

 

Mr. Spencer addressed City Council in his capacity as a member of the Building and 

Standards Commission ("Commission").  He advised that a great deal of work had gone 

into the presentation coming later from the Commission on water vapor control.  He 

expressed his support of the Commission's recommendation to City Council. 

 

Lynn McBee: 

 

Ms. McBee addressed City Council and advised that one of the items on the agenda for 

City Council this evening was the resurrection of a Housing and Urban Development 

(HUD) Community Block Development Grant.  The following statement was written as 

the focus of the grant funds: “all projects must benefit low income residents in the 

service area.”  She indicated that Bellaire had requested grant monies in the 1980s and 

1990s for its Safe School Sidewalk Program; however, Ms. McBee did not understand 

why the City was doing this now, other than as a favor to Harris County.  She urged City 

Council to address the item when it came up on the agenda. 
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Hand in hand with the referenced agenda item was an item on a proposed Economic 

Development Policy Framework.  Ms. McBee noted that the document had been carefully 

crafted and laid out in great detail as to how to go about promoting economic 

development and policy implementation.   

 

One of the tag lines in the policy document that concerned Ms. McBee was “The choice 

of tool to be used will be at the sole discretion of the City as it deems appropriate.”  In 

other places within the document, process was discussed which led Ms. McBee to believe 

that anyone who wanted to get involved in the process would see the City Manager 

initially and City Council after all of the legwork had been done by the Staff. 

 

Ms. McBee advised that Bellaire did not need economic development at all.  She 

indicated that economic development was not the answer to all of the City's prayers.  

The City needed to stay out of the marketplace and to do what cities could and should 

do in Ms. McBee's opinion.  She advised City Council that if they pushed it hard enough, 

there were people who would rise up as they had before in the 1970s.  During that time, 

City Council felt as if zoning was their “toy.”  Those members ended up being recalled.   

 

She urged City Council to walk away from economic development before they got 

themselves embroiled in it. 

F. Reports/Presentations: 

1. City Manager's Report dated June 2, 2014, to include an update on the City's 

Staff Beautification Team and Reward and Recognition Team. 

City Manager Paul A. Hofmann presented the City Manager's Report dated 

June 2, 2014, to members of City Council.  The report included an update on the 

City’s Staff Beautification Team and Reward and Recognition Team. 

 

Following questions of City Manager Hofmann regarding his report, action was 

taken to accept the report into the record. 

 

Motion:  To accept the City Manager’s Report dated June 2, 2014, as presented 

by City Manager Paul A. Hofmann, into the record. 

RESULT: ACCEPTED [UNANIMOUS] 

MOVER: Roman F. Reed, Councilman 

SECONDER: Pat B. McLaughlan, Andrew S. Friedberg 

AYES: Nauert, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nathan 

2. Presentation regarding a new City newsletter to be made available digitally to 

residents and business owners in the City of Bellaire, Texas, on a quarterly basis 

and possible direction to proceed with the development and distribution of said 

newsletter. 

Mary Cohrs, Director of Library, presented a newsletter of City services to 

members of City Council.  She noted that earlier in the spring a Communication 

Team ("Team") was created with representatives from every department.  The 

Team was charged with the coordination of information regarding events and 

services that occurred in the City of Bellaire. 

 

To date, the Team had been looking at consistency and coordination of press 

releases, the use of social media, monitoring and updating the City website, and 
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a host of other aspects that involved communication.  Director Cohrs introduced 

the Team members and offered special thanks to two members for their 

extraordinary help in getting the newsletter ready for presentation this evening:  

Cheryl Bright-West in the Parks and Recreation Department and Russell Brown in 

the Police Department.  The other Team members included:  Larry Parks (CTS 

Director), Ashley Parcus (Community Development), Todd Gross (Public Works), 

Chief Darryl Anderson (Fire Department), Lana Blanks (Finance Department), 

Yolanda Williams (Human Resources), and Assistant City Manager Diane White. 

Director Cohrs thanked all of the Team for their efforts. 

 

Director Cohrs continued and advised that he newsletter was a work in progress 

and represented one part of the City's communication program.  It was not 

designed to replace anything, but rather to complement information already 

available on the City website.  The newsletter was a means to showcase City 

services and would show the human face of the organization.  Through the 

newsletter, the Team wanted to build awareness of all aspects of City services to 

Bellaire residents and businesses.  It was a chance to focus on the positive 

outcomes of City services.  There would be several recurring articles with one or 

two features each quarter.  Hurricane awareness was one of the features for this 

quarter (July, August, and September). 

 

Director Cohrs presented a sample newsletter to members of City Council and the 

audience.  She noted that the newsletter would be published digitally allowing for 

personalization and had an estimated launch date of sometime before July 1st.  

Although digital distribution was the most affordable and flexible method of 

providing the newsletter, the Team understood that some residents would prefer 

a paper copy; therefore, paper copies of the newsletter would also be available. 

 

Director Cohrs welcomed any feedback and indicated that the Team would like to 

receive feedback by the end of the current week.  She recommended that City 

Council endorse the new City service newsletter.  Following questions of Director 

Cohrs regarding her presentation, a motion was made and action taken. 

 Motion:  To direct the Communication Team to proceed with the development 

and distribution of a City newsletter. 

RESULT: ADOPTED [UNANIMOUS] 

MOVER: Roman F. Reed, Councilman 

SECONDER: Pat B. McLaughlan, Councilman 

AYES: Nauert, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nathan 

3. Presentation of a Report and Recommendation to the City Council of the City of 

Bellaire, Texas, from the  Building and Standards Commission on water vapor 

control in residential crawlspace construction and possible action to direct the 

City Manager to prepare an ordinance for future City Council action to amend the 

applicable article(s) and section(s) in Chapter 9, Buildings, of the Code of 

Ordinances of the City of Bellaire, Texas, to address said recommendation. 

Kristen Schuster, Chair of the Building and Standards Commission: 

 

Chair Schuster introduced herself and the members of the Building and Standards 

Commission ("Commission") that were present and provided some background 

for each member. 
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Chair Schuster advised that the Commission unanimously recommended a 

revision to Article II, Building Codes, Division 1, Section 9.17, Amendments to 

the Building Code.  Specifically, the revision would mandate the installation of a 

vapor retarder over all surfaces of insulation facing the crawlspace in new 

residential construction. 

 

She advised further that moisture control was a complex, multi-system issue that 

had to be addressed in different ways.  The recommendation from the 

Commission was a basic step intended to address conditions that were unique to 

Bellaire and driven by increasingly strict energy codes. 

 

The goal was to keep future homeowners having homes built under increasingly 

strict energy codes from dealing with issues that Commissioner Burt Martin dealt 

with regarding his home. Commissioner Martin was recognized at this point in the 

presentation. 

 

Commissioner Burt Martin, Commission: 

 

Commissioner Martin stated that he had been a member of the Commission for 

approximately one year.   He provided pictures of damage to his personal home 

from excess moisture in the crawlspace.  He noted that when his home was two 

years old, all of the insulation under his home had to be removed because it was 

molded and wet.  Moisture also came up through the walls. 

 

Chair Schuster, Commission: 

 

Chair Schuster advised that the Commission's recommendation intended to 

protect Bellaire's reputation as a premier place to live, along with the health and 

welfare of future Bellaire residents by addressing a gap that was created by a 

recently ratified 2012 version of the codes. 

 

It was noted that this evening's discussion would center on a vapor retarder.  

Chair Schuster indicated that as new homes were increasingly built to be air tight 

and energy efficient, the correct application of a specific Class III Vapor 

Retardant in a crawlspace could mitigate the potential for mold, mildew, and 

wood rot caused by trapped excess moisture that condensed out of hot, humid 

air onto wood in the crawlspace. 

 

Commissioner Laura Thurmond, Commission: 

 

Commissioner Thurmond provided the science behind the excess moisture issue 

in a simple format.  The reason, trigger, or tipping point that caused this issue to 

come before City Council now was the adoption of the 2012 codes.  As noted 

earlier, those codes required that homes be built more tightly.  The new homes 

were even required to pass a blower door test to certify that the structure met 

the sealing standards in the codes.  The effect of the requirement was the 

reduction or elimination of humidity inside the home, but the outside of the home 

(i.e., exposed subfloor and joists) was stilled exposed to humidity.  Vapor drive 

resulted from the difference in the humidity inside versus outside the home.  In 

an attempt to equalize the humidity, vapor drive (or moisture) would come up 

through the unprotected area in the home's crawlspace.  She noted that vapor 

retardants were commonly used on all four sides of a home and the roof.  The 

unprotected area that was left was under the crawlspace. 
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Commissioner Thurmond advised that the crawlspace needed to be protected in 

the same manner as the walls and roof of a home.  The way to do so was with a 

vapor retarder.  A vapor retarder would slow the vapor transfer and eliminate the 

condensation that caused problems such as those experienced by Commissioner 

Martin.  It was noted that many area builders were addressing this problem, 

although their approaches were inconsistent, but other builders were not.  

 

Commissioner Thurmond advised further that Bellaire's situation was unique (hot 

humid climate, energy codes, and flood management aspects).  Bellaire's flood 

management aspects required unvented crawlspaces as opposed to using fill to 

raise a home or using sealed crawlspaces.  The Commission's recommendation 

provided more prescriptive measures as to where the vapor retarder should be 

applied. 

 

Chair Schuster, Commission: 

 

Chair Schuster pointed out that the City's flood management aspects were not 

wrong.  Those aspects were a natural outcome of 95% of the City being in the 

floodplain.  When taking the country as a whole (the codes were created for the 

whole country), Bellaire's situation was fairly rare. 

 

Recommended ordinance language: 

 

In addition to the requirements of the currently adopted IECC and IRC, an air 

barrier and vapor retarder shall be applied over all surfaces of the insulation 

facing the crawlspace if the insulation does not effectively provide the same. 

 

Chair Schuster asked City Council to consider the recommended ordinance 

language and two other points as well.  She indicated that consistent practices 

should be followed and recommended the use of Class III Vapor Retarders, which 

were permeable enough to allow vapor to come through, but dense enough to 
slow the vapor down. 

 

Illustrations were provided to show problems that could arise from the 

installation of a Class I or Class II Vapor Retarder in the wrong place.  Chair 

Schuster advised that the Commission had encountered some resistance to the 

recommendation based on the concern that a “sandwich” would be created (i.e., 

the subfloor or plywood might be sandwiched between vapor retarders).  The 

Commission did not want to be creating sandwiches in Bellaire and did not want 

to be creating moldy and rotten subfloors.  Therefore, the Commission’s 

recommendation was to disallow a vapor retarder on top of the floor and require 

a Class III vapor retarder underneath the insulation. 

 

Chair Schuster stressed that the Commission was not recommending the use of 

any one specific product or system.  The decision as to how to comply was left up 

to the homeowner.  It was noted that the increased cost for the vapor retarder 

was estimated to be $0.75 per square foot. 

 

Motion (Withdrawn*):  That the Building and Standards Commission’s 

recommended ordinance language for vapor retarders be incorporated in 

ordinance form for Council action. 

 

Prior to taking a vote on the main motion, Councilman James P. Avioli, Sr., 

offered an amendment to the motion.  *The main motion was withdrawn by 

Councilman Pat B. McLaughlan upon hearing the motion offered by Councilman 
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James P. Avioli, Sr. 

 Motion:  To schedule a Workshop Session in the near future to allow for a fuller 

discussion on the subject matter presented by the Building and Standards 

Commission. 

RESULT: ADOPTED [UNANIMOUS] 

MOVER: James P. Avioli Sr., Councilman 

SECONDER: Andrew S. Friedberg, Councilman 

AYES: Nauert, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nathan 

4. Presentation of  and possible action on the adoption of an Economic Development 

Policy creating a framework and goals for the City of Bellaire's review of and 

participation in private sector projects and developments to include evaluation 

criteria, economic development tools and an application process. 

City Manager Paul Hofmann advised that City Council had worked extensively 

on the subject of economic development prior to his arrival with at least one 

workshop and some discussions regarding the creation of an economic 

development policy.  Understanding that this was a priority item for City Council, 

he had reviewed prior meeting minutes and visited with Assistant City Manager 

Diane White, Director of Community Development John McDonald, and Sue Darcy 

of Marsh Darcy Partners, Inc.  He indicated that the objective this evening was to 

show City Council a policy document that took all of the prior work City Council 

had done and focused on the key elements of economic development policy 

success. 

 

City Manager Hofmann indicated that if City Council was ready to adopt an 

economic policy statement, then City Staff was ready to jump on board and help 

manage that message.  He indicated that he, personally, would look forward to 
being a spokesperson and a face for the message. 

 

John McDonald, Community Development Director: 

 

Community Development John McDonald referred to the Comprehensive Plan and 

noted that commercial redevelopment was one of the cornerstones of the 
document.  As a result of the Plan, new zoning districts were formed, and an 

economic development role was established.  It was noted that Staff saw the role 

as a position that would facilitate the City's economic policy on a part-time basis. 

 

Among City Council’s priorities was an Economic Development Focus Area, which 

specifically called for support for the implementation of the Comprehensive Plan; 

encouraged new development and business choices; advocated open 

communication with the business community; balanced commercial and 

residential interests; and called for the development of an economic plan or 

policy, such as the one presented this evening. 

 

Within the proposed Economic Development Policy Framework was a "Policy 

Statement" read by Director McDonald as follows:  "The Bellaire City Council will 

consider, on a case-by-case basis, using public resources to facilitate private 

sector projects and developments that create and result in demonstrable public 

benefit as stated in the City's Economic Development Goals."   
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With respect to economic development goals, Director McDonald indicated that 

the policy framework document was intended to protect and enhance the quality 

of life for Bellaire citizens by engaging in economic development activities.  Other 

areas of the policy framework were reviewed.  Those areas included evaluation 

criteria, economic development tools, written agreements, an economic 

development proposal application process, and a review and approval process. 

 

In closing, Director McDonald advised that the City’s goal was to create 

developable areas; to look at regional approaches to drainage and transportation 

networks; to work toward improved aesthetics; and to work to provide more 

goods and services for residents.  Director McDonald recommended approval of 

the Economic Development Policy as presented. 

 

Motion:  To adopt an Economic Development Policy, as presented by City 

Manager Paul A. Hofmann and Director of Community Development John 

McDonald, creating a framework and goals for the City of Bellaire's review of and 

participation in private sector projects and developments to include evaluation 

criteria, economic development tools, and an application process. 

 

Amendment (No. 1) to the Motion:  To insert a provision under the section of 

the Economic Development Policy entitled "General Application Information" for a 

criminal background check. 

 

RESULT: APPROVED [UNANIMOUS] 

MOVER: James P. Avioli, Sr., Councilman 

SECONDER: Roman F. Reed, Councilman 

AYES: Nauert, Reed, Avioli, Sr., Pappas, McLaughlan, 

Friedberg 

ABSENT: Nathan 

 

Discussion ensued on the main motion, as amended.  Following questions of the 

City Manager regarding the Economic Development Policy, a second amendment 

to the motion was introduced. 

 

Amendment (No. 2) to the Main Motion:  To receive the Economic 

Development Policy Report into the record, as presented, without acting on the 

proposed Policy this evening. 

 

RESULT: APPROVED [UNANIMOUS] 

MOVER: Andrew S. Friedberg, Councilman 

SECONDER: Dr. Philip L. Nauert, Mayor 

AYES: Nauert, Reed, Avioli Sr., Pappas, McLaughan, 

Friedberg 

ABSENT: Nathan 
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RESULT: ACCEPTED [5 TO 1] 

MOVER: Roman F. Reed, Councilman 

SECONDER: Philip L. Nauert, Mayor 

AYES: Nauert, Avioli Sr., Pappas, McLaughlan, Friedberg 

NAYS: Reed 

ABSENT: Nathan 

G. New Business: 

 Adoption of Ordinance(s)/Resolution(s): 

 Consideration of and possible action on the adoption of an ordinance 

amending a cooperative agreement between the City of Bellaire, Texas, and 

Harris County, Texas, adopted and approved by the City Council of the City of 

Bellaire, Texas, under Ordinance No. 93-041 on June 7, 1993, to allow Harris 

County, Texas ("County"), to include Bellaire's population as a portion of the 

population of the County in the County's "urban county" application to the 

U.S. Department of Housing and Urban Development (HUD) for funding for 

the Community Development Block Grant and HOME Investment Partnership, 

said amendment of which reflects new requirements regarding the 

Community Development Block Grant and HOME Investment Partnership 

funding. 

Following a brief summary by Chief Financial Officer Linda Symank regarding 

the ordinance before City Council to amend a cooperative agreement between 

the City of Bellaire, Texas, and Harris County, Texas, for the purpose of 

allowing Harris County to include "urban county" application to the U.S. 

Department of Housing and Urban Development (HUD) for funding for the 

Community Development Block Grant and HOME Investment Partnership 

funding, Mayor Nauert called for a motion to adopt the referenced ordinance. 

 

The agenda item failed due to the lack of a motion. 

RESULT: FAILED NO VOTE 

H. Items for Future Agendas; Community Interest Items from the Mayor and 

City Council. 

Items for future agendas included a request by Councilman Pat B. McLaughlan to 

consider a recommendation from the Fire Marshall related to a possible modification of 

the Fire Code requirement for commercial fire sprinkler systems.  

 

Community interest items from the Mayor and City Council included expressions of 

thanks to the Building and Standards Commission for their great ideas and work on a 

very complicated subject; expressions of thanks to the City's Beautification Committee 

for their efforts; and expressions of thanks to our country's Veterans and men and 

women in uniform. 

I. Adjournment. 

Motion: 

 

To adjourn the Regular Session of the City Council of the City of Bellaire, Texas, 
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at 9:33 p.m. on Monday, June 2, 2014. 

 

RESULT ADJOURNED [UNANIMOUS] 

MOVER: Gus E. Pappas, Councilman 

SECONDER: Pat B. McLaughlan, Councilman 

AYES: Nauert, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nathan 
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 REGULAR SESSION - 7:00 P.M. 

A. Call to Order and Announcement of a Quorum - Amanda B. Nathan, Mayor 

Pro Tem. 

Amanda B. Nathan, Mayor Pro Tem, called the City Council of the City of Bellaire, 

Texas, to order at 7:01 p.m. on Monday, May 19, 2014.  She announced that a quorum 

of City Council was present as follows: 

 

Attendee Name Title Status Arrived 

Philip L. Nauert Mayor Absent  

Amanda B. Nathan Mayor Pro Tem Present  

Roman F. Reed Councilman Present  

James P. Avioli Sr. Councilman Present  

Gus E. Pappas Councilman Present  

Pat B. McLaughlan Councilman Present  

Andrew S. Friedberg Councilman Present  

B. Inspirational Reading and/or Invocation - James P. Avioli, Sr., Councilman - 

Position No. 2. 

James P. Avioli, Sr., Councilman - Position No. 2, provided the inspirational reading 

for the evening. 

C. Pledges to The Flag - James P. Avioli, Sr., Councilman - Position No. 2. 

1. U.S. Pledge of Allegiance 

2. Pledge to the Texas Flag 

James P. Avioli, Sr., Councilman - Position No. 2, led the audience and 

members of the City Council in the U.S. Pledge of Allegiance and the Pledge to 

the Texas Flag. 

D. Approval or Correction of Minutes: 

1. Mayor and Council - Special Session and Regular Session - May 5, 2014 6:00 PM 

Motion: 

 

To approve the minutes of the Special Session, Regular Session, and 

Special Session (Executive Session) of the City Council of the City of 

Bellaire, Texas, held on Monday, May 5, 2014. 
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City Clerk Tracy L. Dutton indicated that she had been contacted earlier in the 

day by Councilman Andrew S. Friedberg regarding one of the vote results 

recorded in the May 5th minutes.  The vote result was related to the approval of 

the minutes of the Regular Session of the City Council held on April 21, 2014.  

The vote result incorrectly read “Approved as Corrected [Unanimous].”  The vote 

result should have read “Approved [Unanimous].”  City Clerk Dutton advised that 

the change/correction had been made and a copy provided to City Council.  She 

asked that City Council approve the minutes with the change/correction that had 

been made. 

 

Mayor Pro Tem Amanda B. Nathan indicated that this would be considered a 

scrivener’s error and asked for a vote on the minutes, as corrected for the 

change in vote result.   

RESULT: APPROVED AS CORRECTED [UNANIMOUS] 

MOVER: Andrew S. Friedberg, Councilman 

SECONDER: James P. Avioli Sr., Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

E. Personal/Audience Comments. 

Robert Riquelmy: 

 

Mr. Riquelmy addressed City Council regarding alleged infractions which he attributed to 

the Rubenstein Family regarding the future site of Evelyn’s Park located on Bellaire 

Boulevard.  Mr. Riquelmy referred to permanent signage that had been erected on the 

property, the general condition of the property (the most unkempt property on Bellaire 

Boulevard, in his opinion), and the removal of a citizen from meetings of the Evelyn’s 
Park Conservancy Board by police officers. 

 

Lynn McBee: 

 

Ms. McBee addressed City Council and reminded them and members of the audience to 

vote in the Primary Runoff Election.  She indicated that early voting would be conducted 

through Friday, May 23, 2014, and that the closest early voting location to Bellaire was 

Bayland Park located at 6400 Bissonnet Street, Houston, Texas 77074. 

 

She noted further that Election Day would be Tuesday, May 27, 2014, with the polls 

opening at 7:00 a.m. and closing at 7:00 p.m. that day.  All five Bellaire Democrat 

precincts could vote in the Civic Center at City Hall, along with approximately two-three 

Bellaire Republican precincts.  Ms. McBee advised that there were eleven races on the 

Republican ballot and two on the Democrat ballot.  Citizens were urged by Ms. McBee to 

demonstrate their citizenship by voting. 

 

In closing, Ms. McBee referred to the conceptual ideas for municipal facilities that PGAL 

(Pierce Goodwin Alexander & Linville - PGAL) had presented earlier in the evening.  She 

indicated that she found the ideas to be interesting.  She urged City Council to consider 

stone as a construction material rather than brick and to consider innovation rather than 

beauty.  She also urged City Council to consider reorienting the City Hall facility so that 

the public entry (front doors) would face South Rice Avenue. 
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Bellaire Belles: 

 

Members of the Bellaire Belles High School Dance Team* addressed City Council and 

advised that they would be raising money for their team to perform and attend a 

workshop at Walt Disney World in March.  Fundraising activities would include 

neighborhood sweeps by dance members to sell raffle tickets.  A fee of $10.00 would 

cover the purchase of a book of tickets offering five chances to win prizes. 

 

*Members included Colonel Hannah Kay, Lieutenant Colonel Megan Suchart, Head 

Manager Natalie Jones, and Varsity Team Members Hennessy Hardman and Sydney 
Williams. 

F. Reports: 

1. City Manager's Report dated May 19, 2014, to include project updates, upcoming 

meetings and events, and on-line payment and registration system at the Parks 

and Recreation Department. 

Paul A. Hofmann, City Manager, presented his report dated May 19, 2014, to 

members of City Council.  The report included project updates, upcoming 

meetings and events, and an overview of a new online payment and registration 

system at the Parks and Recreation Department. 

 

Following questions of City Manager Hofmann regarding his report, action was 

taken to accept the City Manager’s Report dated May 19, 2014, into the record. 

 

Motion: 

 

To accept the City Manager’s Report dated May 19, 2014, as presented 

by City Manager Paul A. Hofmann, into the record. 

 

(Requested by Paul A. Hofmann, City Manager) 

RESULT: ACCEPTED [UNANIMOUS] 

MOVER: Gus E. Pappas, Councilman 

SECONDER: Andrew S. Friedberg, Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

2. Finance Report for the City of Bellaire, Texas, covering the period ended April 30, 

2014, and including discussion of revenues and expenditures in the General 

Fund, Enterprise Fund, Debt Service Fund, Vehicle, Equipment and Technology 

Fund, and Capital Improvement Program Fund, as well as discussion of statistical 

data. 

 

Linda Symank, Chief Financial Officer, presented the Finance Report for the 

City of Bellaire, Texas, covering the period ended April 30, 2014, and including 

discussion of revenues and expenditures in the General Fund, Enterprise Fund, 

Debt Service Fund, Vehicle, Equipment and Technology Fund, and Capital 

Improvement Program Fund, as well as discussion of statistical data, to members 

of City Council. 

 

Following questions of Chief Financial Officer Symank regarding her report, a 

motion was made and action taken to accept the report into the record. 
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Motion: 

 

To accept the Finance Report for the City of Bellaire, Texas, covering the 

period ended April 30, 2014, as presented by Chief Financial Officer 

Linda Symank, into the record. 

 

(Requested by Linda Symank, Finance Administration) 

RESULT: ACCEPTED [UNANIMOUS] 

MOVER: James P. Avioli Sr., Councilman 

SECONDER: Roman F. Reed, Pat B. McLaughlan 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

3. Presentation of a Capital Improvement Plan, more commonly known as the 

Gateway Project, for improvements to Russ Pitman Park located at 7112 

Newcastle Street, Bellaire, Texas, and possible action on the adoption of an 

ordinance authorizing the City Manager of the City of Bellaire, Texas, to execute, 

for and on behalf of the City of Bellaire, Texas, a Memorandum of Understanding 

Between the City of Bellaire, Texas (“City”), and The Nature Discovery Center, 

Inc. (“NDC”), concerning the funding of various improvements within Russ 

Pitman Park that will benefit both the City and NDC. 

Jane Dembski, Director of the Parks and Recreation Department, 

introduced the agenda item before City Council.  She noted that the item 

consisted of two parts:  1) a capital improvement plan presentation for Russ 

Pitman Park, and 2) an action item requesting the adoption of an ordinance and a 

Memorandum of Understanding between the City and The Nature Discovery 

Center, Inc., concerning the funding of various improvements within Russ Pitman 

Park.  Director Dembski noted that the capital improvement plan presentation 

would be made by Sarah Flournoy, Executive Director of The Nature Discovery 

Center, Inc. 

 

Sarah Flournoy, Executive Director of The Nature Discovery Center, Inc., 

began her presentation of the capital improvement plan for Russ Pitman Park 

with an overview of recent updates to the Henshaw House in Russ Pitman Park.  

Updates included a redesign of educational and office spaces, improvement of 
group flow in the building, improvement of bathroom and office facilities, and 

repairs to the exterior of the building. 

 

Executive Director Flournoy stated that the recent and planned improvements to 

be made within Russ Pitman Park would: 

 

 Create a more open and inviting physical presence; 

 

 Enhance The Nature Discovery Center’s ability to serve the needs of all visitors; 

and 

 

 Preserve the Henshaw House (nature center and community gathering space). 

 

With respect to planned improvements within Russ Pitman Park (“Park”), 

Executive Director Flournoy indicated that the site’s public entrances and 

streetscape would be renovated; modifications would be made to the gardens 
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and animal enclosures around Henshaw House to enhance the outdoor 

educational experience of all park visitors; enhancements would be made to the 

space where the Park and Henshaw House met; discovery gardens would be 

created to complement the discovery rooms inside the Henshaw House; the 

outdoor storage space would be improved (new compost areas and landscape 

and materials storage); and new restroom facilities for visitors would be 
constructed. 

 

Of the $1.1 million project, more commonly known as the “Gateway Project,” 

funding provided by the City in the amount of $500,000 would be used on long-

term improvements that would have the greatest positive impact for the Bellaire 

community, as follows: 

 

 Pathways, trails, and the entrance would be improved and enhanced for greater 

accessibility.  Included in the improvements were the replacement of cracked, 

unsafe surfaces and the development of an inviting front lawn and entrance area, 

including appropriate drainage and irrigation.  The estimated cost to resurface 

the outdoor discovery space, pathways, trails, and parking lots, as well as 
improvements to the front lawn, was noted to be $250,000; 

 

 A restroom/handwashing station would be constructed on a scale suitable for the 

Park for the purpose of providing greater comfort, accessibility, and hygiene for 

visitors and children.  The estimated cost to construct the restroom/handwashing 

station was noted to be $140,000; 

 

 A work and storage shed would be constructed to provide:  an organized, 

functional space for volunteers and staff members, added security for Park 

equipment and tools, and climate control for the storage of program items.  The 

estimated cost to construct the work and storage shed was noted to be $75,000; 

and 

 

 A contingency estimate of $35,000 to cover any unanticipated expenditures 

associated with the planned improvements. 

 

Following questions of Executive Director Flournoy regarding her capital 

improvement plan presentation for Russ Pitman Park, a motion was made and 

action taken to accept the presentation into the record. 

 

Motion: 

 

To accept the presentation of a Capital Improvement Plan, more 

commonly known as the Gateway Project, for improvements to Russ 

Pitman Park located at 7112 Newcastle Street, Bellaire, Texas, as 

presented by the Executive Director of The Nature Discovery Center, Inc., 

Sarah Flournoy, into the record. 

RESULT: ACCEPTED [UNANIMOUS] 

MOVER: Roman F. Reed, Councilman - Position No. 1 

SECONDER: Pat B. McLaughlan, Councilman - Position No. 4 

AYES: Nathan, Reed, Avioli, Sr., Pappas, McLaughlan, and 

Friedberg 

NAYS: None  

ABSENT: Dr. Philip L. Nauert, Mayor 
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Mayor Pro Tem Nathan directed members of City Council to the second part of 

the agenda item and called for a motion related to the proposed ordinance and 

Memorandum of Understanding. 

 

Motion: 

 

To adopt an ordinance of the City Council of the City of Bellaire, Texas, 

authorizing the City Manager of the City of Bellaire, Texas, to execute, 

for and on behalf of the City of Bellaire, Texas, a Memorandum of 

Understanding Between the City of Bellaire, Texas (“City”), and The 

Nature Discovery Center, Inc., (“NDC”) concerning the funding of various 

improvements within Russ Pitman Park that would benefit both the City 

and NDC. 

 

After acknowledging a request for the City Clerk to insert the phrase “attached 

hereto and marked Exhibit A” to the caption and body of the ordinance, Mayor 
Pro Tem Nathan called for action on the motion before City Council. 
 

{Ordinance was subsequently numbered:  14-022} 

 

(Requested by Jane Dembski, Parks and Recreation) 

RESULT: ADOPTED [UNANIMOUS] 

MOVER: Roman F. Reed, Councilman 

SECONDER: James P. Avioli Sr., Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

4. Presentation and recommendation of an updated water conservation and drought 

contingency plan for the City of Bellaire, Texas, and possible action on the 

adoption of a resolution of the City Council of the City of Bellaire, Texas, 

amending Resolution No. 12-08, which provided for the adoption of a water 

conservation and drought contingency plan ("Plan") for the City of Bellaire, 

Texas, by repealing said Plan and adopting a new Plan, "Water Conservation Plan, 

Drought Contingency Plan for Retail Water Supplier, and Utility Profile" ("New 

Plan"); finding that the New Plan was prepared in accordance with all applicable 

laws, regulations, standards and guidelines promulgated by appropriate 

authority, and further, that such New Plan is adequate to provide an effective 

means for water conservation and drought contingency within the city limits of 

the City of Bellaire, Texas; adopting the same as the official water conservation 

and drought contingency plan  for the City of Bellaire, Texas; requiring adherence 

to all requirements, conditions and procedures specified thereby; and providing 

that all water conservation and drought contingency plans in conflict with this 

New Plan are hereby repealed. 

 

Diane K. White, Assistant City Manager (“ACM”) and Interim Director of 
Public Works (“Interim Director”), summarized the state law requirement 

that a retail public utility providing potable water service to 3,300 or more 

connections submit a water conservation and drought contingency plan to the 

Texas Commission on Environmental Quality (TCEQ) every five years. 
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The City’s previous plan, entitled “Water Conservation Plan, Drought Contingency 

Plan for Retail Public Water Supplier, Water Conservation Implementation Report 

and Utility Profile” was revised to include information related to the drought of 

2011 and adopted by City Council on June 18, 2012 (Resolution No. 12-08). 

 

The new plan, entitled “Water Conservation Plan, Drought Contingency Plan for 

Retail Public Water Supplier, Water Conservation Implementation Report and 

Utility Profile,” was submitted to the TCEQ for approval in April of 2014.  

ACM/Interim Director White requested favorable City Council action on the 
adoption of a resolution repealing the previous plan and adopting the new plan. 

 

Following questions of ACM/Interim Director White and David Kasper of ARKK 

Engineers, Inc., regarding the new plan, a motion was made to amend the plan 

as follows: 

 

Motion: 

 

To amend a portion of the plan, the Drought Contingency Plan for Retail 

Public Water Supplier, by restating the requirements for initiation of 

Stage 2 Triggers (MILD Water Shortage Conditions) to read as follows: 

 

“Stage 2 Triggers-MILD Water Shortage Conditions 

 

Requirements for initiation 

 

Customers shall be required requested to voluntarily comply with the 

requirements and restrictions on certain non-essential water uses 

provided in Section IX of this Plan when: . . .” 

 

Following unanimous approval of the amendment by members of City Council, a 

vote was taken to adopt a resolution of the City Council of the City of 

Bellaire, Texas, amending Resolution No. 12-08, which provided for the 

adoption of a water conservation and drought contingency plan (“Plan”) 

for the City of Bellaire, Texas, by repealing said Plan and adopting a new 

Plan, “Water Conservation Plan, Drought Contingency Plan for Retail 

Water Supplier, and Utility Profile” (“New Plan”); finding that the New 

Plan was prepared in accordance with all applicable laws, regulations, 

standards and guidelines promulgated by appropriate authority, and 

further, that such New Plan is adequate to provide an effective means for 

water conservation and drought contingency within the city limits of the 

City of Bellaire, Texas; adopting the same as the official water 

conservation and drought contingency plan for the City of Bellaire, 

Texas; requiring adherence to all requirements, conditions and 

procedures specified thereby; and providing that all water conservation 

and drought contingency plans in conflict with this New Plan are hereby 

repealed. 

 
{Resolution was subsequently numbered:  14-08} 

 

(Requested by Diane K White, Public Works) 
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RESULT: ADOPTED AS AMENDED [UNANIMOUS] 

MOVER: Amanda B. Nathan, Mayor Pro Tem 

SECONDER: Andrew S. Friedberg, Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

G. New Business: 

 Consent Agenda: 

1. Consideration of and possible action on the adoption of an ordinance ratifying 

action previously taken by the City Council of the City of Bellaire, Texas, on 

May 5, 2014, to reclassify the City Clerk from a nonexempt employment 

status to an exempt employment status, and amending Ordinance Nos. 09-

073, 12-056, and 14-017, for an increase in the City Clerk's annual 

compensation as a result of the change in classification. 

Andrew S. Friedberg, Councilman - Position No. 5, requested individual 

consideration of the Consent Agenda item. 

 

Motion: 

 

To adopt an ordinance of the City Council of the City of Bellaire, 

Texas, ratifying action previously taken on May 5, 2014, to reclassify 

the City Clerk from a nonexempt employment status to an exempt 

employment status, and amending Ordinance Nos. 09-073, 12-056, 

and 14-017, for an increase in the City Clerk’s annual compensation 

as a result of said change in classification. 

 

Councilman Friedberg referred to the prior action taken by City Council, 

which was to offer to reclassify the City Clerk’s employment status and to 

increase the City Clerk’s annual compensation as a result of the change in 

classification.  He asked for confirmation that the City Clerk was willing to 

accept the offer. 

 

City Clerk Tracy L. Dutton advised that she was. 

 

Mayor Pro Tem Nathan called for a vote on the motion before City Council. 

 

{Ordinance was subsequently numbered:  14-023} 

 

(Requested by Tracy L. Dutton, City Clerk) 

Packet Pg. 18

M
in

u
te

s 
A

cc
ep

ta
n

ce
: 

M
in

u
te

s 
o

f 
M

ay
 1

9,
 2

01
4 

7:
00

 P
M

  (
A

p
p

ro
va

l o
r 

C
o

rr
ec

ti
o

n
 o

f 
M

in
u

te
s.

)



Minutes Mayor and Council May 19, 2014 

City of Bellaire Texas Generated: 5/23/2014 4:13 PM Page 9   

RESULT: ADOPTED [UNANIMOUS] 

MOVER: Pat B. McLaughlan, Councilman 

SECONDER: Andrew S. Friedberg, Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 

H. Items for Future Agendas; Community Interest Items from the Mayor and 

City Council. 

With respect to possible items for future agendas, Gus E. Pappas, Councilman - 

Position No. 3, suggested that City Council give some serious thought to the 

appointment of a steering committee of professionals in the community to work on the 

new municipal facilities.  Pat B. McLaughlan, Councilman - Position No. 4, 

concurred with Councilman Pappas. 

 

Pat B. McLaughlan, Councilman - Position No. 4, requested the City Manager to 

have staff look at the fencing at Ware Family Park (south end near the intersection of 

Elm Street and the Loop 610 West Service Road).  He advised that a resident had 

expressed concern that a portion of the fencing had been removed (possibly due to 

construction work on Jaquet Street). 

 

Community interest items from the Mayor Pro Tem and City Council included 

expressions of congratulations to the Parks and Recreation Department on a successful 

Trolley Tunes program (it was noted that there would be two more performances under 

the program) and special thanks to Tradition Bank and the Southwest News for 

sponsoring the program; expressions of congratulations and favorable interest in the 

future renovation/improvement plan for The Nature Discovery Center; expression of 

compliments to Bellaire Police Officer Omar Barrientos for his handling of a recent 

incident; and expression of thanks to the men and women in uniform serving their 

country and to the veterans who have served their country. 

I. Adjourn. 

1. Motion:  Adjourn 

To adjourn the Regular Session of the City Council of the City of Bellaire, 

Texas, at 8:25 p.m. on Monday, May 19, 2014. 

RESULT: ACCEPTED [UNANIMOUS] 

MOVER: Roman F. Reed, Councilman 

SECONDER: Gus E. Pappas, Councilman 

AYES: Nathan, Reed, Avioli Sr., Pappas, McLaughlan, Friedberg 

ABSENT: Nauert 
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  CITY OF BELLAIRE 
    PARKS & RECREATION DEPARTMENT 

      
      
      
 

 

 

MEMORANDUM 
 
TO   Paul A. Hofmann, City Manager  

FROM  Beautification Team: Chair, Jane Dembski; Diane White; Karl Miller;        

  Brooks Smith; Darold Bailey and John McDonald    

DATE   May 29, 2014  

SUBJECT  Beautification Report  
 
The Beautification Team has been busy ensuring that the items that have been identified and 

budgeted for FY ’14, have been getting done. The initial thought was to start with cleaning up 

and sprucing up the public realm and then reach out to other areas of the city with the current 

beautification funds. The Beautification Team will be formulating a plan for the next fiscal year 

and beyond. 

I. Initial beautification items completed prior to formulation of Beautification Team, budget 

and timeline. Below items paid for through regular operation budget. 

Landscape Contractor: It has been over a year since the new landscape contractor has been 

working for the city. They have been catching up in many areas that were not maintained 

well and things are looking much better than before. Color beds and around city facilities are 

being well maintained and responses to any staff request are taken care of quickly. Just 

having the landscape contractor adhering to the specifications has made a great visual 

improvement.   

Metro: Community Development has been staying on top of Metro to keep the Transit 

Center well maintained. 

CenterPoint Energy: Two meetings were held with city staff and CenterPoint Energy 

representatives. Topics covered were: why, how and when trees are trimmed; tree trimming 

cycles; how both entities can better communicate with each other and to the residents; visual 

clutter of cabling; leaning poles and general maintenance of the overhead transmission line 

system. CenterPoint has provided the City with a schedule of tree trimming for 2014 and is 

investigating a possible map of the scheduled locations to be trimmed. With the schedule and 

a map, the City of Bellaire will be able to effectively communicate with the residents. Having 

the recent information and direct contacts to CenterPoint, the City is in a better position to 

stay informed and pass along information to the residents.  

AT&T: has stated that they will straighten the leaning pole(s) on Rice at no charge. Not 

scheduled yet.   

  

F.1.a

Packet Pg. 20

A
tt

ac
h

m
en

t:
 B

ea
u

ti
fi

ca
ti

o
n

 P
la

n
 R

ep
o

rt
 0

52
91

4 
 (

12
55

 :
 C

it
y 

M
an

ag
er

's
 R

ep
o

rt
)



 

Bellaire Family Aquatic Center 

 Landscape planting along pool beds 

 Repair and painting of stairs 

 Repainting of aquatic features 

 Repair and replacement of boards and braces for the picnic tables 

 

Bellaire Town Square 

 Sod and irrigation installed on south side of City Hall 

 Re-establishment of jasmine bed along fence adjacent to the main water tower 

 Removal of dead plant material along water tower fencing 

 Major tree pruning and lifting around light poles and along sidewalks south of Great 

Lawn 

 Removal of landscape bed in front of the Recreation Center in order to continue the west 

sidewalk for safety and traffic reasons  

 Replaced Police Department sign located in front of the building 

 

II. Items complete since formulation of Beautification Team but not included in 

beautification budget or on timeline: 

 

 Fire hydrant painting 

 Signs removed or replaced  - 300 ( Public Works and PARD) 

 Sign poles removed – 34 

 Signs cleaned – 87 

  

III. Items on Beautification budget and time line: 

 

 Tree Trimming and removal -  budget of $40,000  

o Remove hazard trees on Holly and prune remainder -  $16,521 - completed 

o Prune trees on Bellaire Blvd. from railroad tracks to Chimney Rock - $19,860 – 

not started 

 610 Feeder Road – budget of $50,000 

o Cleanup dead shrubs under tree canopy – wide range of quotes prompted 

development of tighter specifications.  Quote requests sent out late April with due 

date of May.  Target completion is mid to late July 

 Holly Street – budget of $25,000 

o Sought and received a proposal from Clark Condon in the amount of $7,500 for 

creation of a master plan for Holly Street Esplanade, approved 05/16/14 

F.1.a
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o After removal of hazard trees it is determined to replace trees, install ground 

cover and irrigation to insure the integrity of the esplanade – budget to be 

determined and will not negatively impact the total Beautification budget – set 

aside $17,500 

 Contingency - budget of $5,000 

  

F.1.a
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2014 Hurricane Season  

2014 July 4th Parade & Festival 

Customer Response Tracker 

Public Works 

Community Events 

As we celebrate this Independence Day, the 

City of Bellaire invites you to join us as we 

host our annual  Parade and Festival.  Fami-

lies and friends are invited to celebrate! 

As summer descends on us, Bellaire Office of Emergency Management would like to take a 

moment to discuss Hurricane preparations in Bellaire.  Hurricane season runs from June 1st 

through November 30th, but the City of Bellaire has been preparing for events long before 

that time.    

The July 4th Parade will begin at 9:30 am at 

the Bellaire Triangle and end at Bellaire Town 

Square .  A hometown festival will begin im-

mediately after the parade in Bellaire Town 

Square with entertainment, food and Fun! 

For more information go to  

www.ci.bellaire.tx.us 

If a Hurricanes approaches, will you be 

prepared?  Bellaire is not in the storm 

surge and a city wide evacuation is not 

likely. Riding out the storm at home 

must be weighed against the potential of 

being stuck in traffic with no 

shelter available. 

Take a look at your pantry; with a little 

ingenuity, your stock of products will 

help sustain you.  What about your wa-

ter supply?  Experts say that each person 

needs a gallon per day for hydration and 

sanitary needs: filling a bathtub 

full of water for sanitary needs 

will stretch that gallon for drink-

ing.   

Hurricane preparedness al-

ways starts with Me.  Ask a 

simple question, “If a disas-

ter struck tomorrow, and I 

was without basic services, 

would I and my family be 

ready to survive for the next 

72 hours”?  Seventy-two hours is the 

assumed time it would take to get basic 

services in from other places in Texas, 

not impacted by the event.  

The next question is, “What do you have 

to sustain your family”?   

Communication is always a key 

to success.  Bellaire will com-

municate via normal means (TV, 

radio, Notify Me, social media 

to name a few), until the storm 

changes our capability.  We will post 

updates at City facilities and crews 

working in Bellaire will have Frequently 

Asked Question handouts.  What you 

prepare today, will define how you exist 

tomorrow. 

www.nhc.noaa.gov/prepare/ready.php 

the 
A Quarterly Insight into the City of Bellaire Services 

 

3rd Quarter 

2014 

Issue  No, 1 

F.2.a
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Living Rooms  

Congue nihil imperdiet doming id quod 

mazim placerat facer minim veni am ut wisi 

enim ad minimeniam, quis erat nostr uexe 

rci tation ullamcorper nostru exerci tation 

ullam corper et iusto odio dig nissim qui. 

Kitchens  

Congue nihil imperdiet do 

ming id quod mazim placerat 

facer minim veni am ut wisi 

enim ad minimeniam, quis 

erat nostr uexerci tation ul-

lamcorper nostru exerci tation 

ullam corper et iusto odio dig  

Option congue nihil imperdiet doming id quod mazim placerat facer minim veni am ut wisi 

enim ad minimeniam, quis erat nostr uexerci tation ullamcorper nostru exerci tation ullam 

corper et iusto odio dig nissim qui blandit praesent lupta. Tummer delenit augue duis 

dolore te feugait nulla facilisi. 

City of Bellaire’s mosquito spray schedule:   

Tuesdays after 10 PM inside Loop 610 

Wednesdays after 10 pm outside Loop 610 

May—October 

Enim ad minimeniam, quis 

erat nostr uexerci tation 

ullamcorper nostru exerci 

tation ullam corper et 

iusto odio dig nissim qui 

blandit praesent lupta. 

All City offices are closed July 4, 2014 

No garbage pick up on July 4, 2014 

 

 

For more information go to  

www.ci.bellaire.tx.us 

Option congue nihil imperdiet do 

ming id quod mazim placerat facer 

minim veni am ut wisi enim ad min 

imeniam, quis erat nostr uexerci 

tation ullamcorper nostru exerci 

tation ullam corper et iusto odio dig 

nissim qui blandit praesent lupta. 

Tummer delenit augue duis dolore 

te feugait nulla facilisi. Con erattis 

sectetuer adip iscing elit, sed erat 

diam nonummy nibh magna erat 

aliquam erat volutpat. Nam liber 

tummy nibh ut wisi enim ad minim 

veni am, quis nostruexerci tation. 

nissim qui blandit praesent lupta. Tummer 

delenit augue duis dolore te feugait nulla 

facilisi. Con erattis sectetuer adip iscing elit, 

sed erat diam nonummy nibh magna erat 

aliquam erat volutpat. Nam liber tempor 

cum soluta nobis sed diam nonummy. 

Bellaire Streetcar Line in Paseo Park 

Residents, business and residential renters, and 

business owners in Bellaire can now enjoy a 5 to 

15 percent reduction in flood insurance premiums 

because of the city’s active participation in the 

National Flood Insurance Program’s (NFIP) Com-

munity Rating System (CRS).  

Policyholders who reside in Special Flood Hazard 

Areas (SFHA) will receive a 15 percent reduction 

on flood insurance premiums, and policyholders 

located outside the SFHA will enjoy a 5 percent 

discount.  

Bellaire’s higher regulatory standards, public edu-

cation outreach, drainage system maintenance 

and developing additional flood data, among other 

activities, have earned the city lower premiums as 

a CRS Class 7 Community. The reduction in flood 

insurance premiums represents an annual savings 

in premium costs for Bellaire policy holders and 

will take effect at the time a new policy is written 

or an effective policy is renewed. . 
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Starting the last week of June, Alexander’s 

Inc. will begin meter reading in Bellaire.  Be 

on the lookout for the new trucks and employ-

ees identified with the Alexander’s Inc. logo.  

Option congue nihil imperdiet doming id quod mazim placerat facer minim ve 

ni am ut wisi enim ad minimeniam, quis erat nostr uexerci tation ullamcorper 

nostru exerci tation ullam corper et iusto odio dig nissim qui blandit praesen. 

Tummer delenit augue duis dolore te feugait 

nulla facilisi. Con erattis sectetuer adip is-

cing elit, sed erat diam nonummy nibh 

magn erat aliquam erat volutpat. Nam liber 

tem 

por cum soluta nobis sed diam nonummy 

nibh ut wisi enim ad minim veni am, quis 

nostruexerci tation ullam corper. Option 

congue nihil imperdiet doming id quod  

Option congue nihil imperdiet doming id quod 

mazim placerat facer minim veni am ut wisi 

enim ad minimeniam, quis erat nostr uexerci 

tation ullamcorper nostru exerci tation ullam 

corper et iusto odio dig nissim qui blandit 

praesent lupta. Tummer delenit augue duis 

dolore te feugait nulla facilisi.  

 

Con erattis sectetuer adip iscing elit, sed erat 

diam nonummy nibh magna erat aliquam erat 

volutpat. Nam liber tempor cum soluta nobis 

sed diam nonummy nibh ut wisi enim ad min-

im veni am, quis nostruexerci tation ullam 

corper.  

 

Option congue nihil imperdiet doming id quod 

mazim placerat facer minim veni am utte wisi 

enim ad minimeniam, quis nostr uexerci tation 

ullamcorer. Nostru exerci tation ullam corper 

et iusto odio dig nissim qui blandit praesent 

lupta tum delenit augue duis dolore terra 

feugait. Option congue nihil imperdiet doming 

id quod mazim placerat facer minim veni am 

ut wisi enim ad minimeniam, quis erat nostr 

uexerci tation ullamcorper nostru exerci tation 

ullam corper et iusto odio dig nissim qui 

blandit. 

The Community Development 

Department is excited to an-

nounce that residential con-

struction during the first quar-

ter of 2014 increased by 48% 

compared to the first quarter of 

2013!  

The utility bill auto pay allows you to have 

your bill drafted directly from your bank 

account monthly to save time. You can sign 

up for this service online or in person at 

Utility Billing in Bellaire City Hall. No 

more paper bills! Sign up for monthly e-

Billing online.  To sign up for these services 

and other information check on the Finance 

Administration tab on the City’s website  

www.ci.bellaire.tx.us. 

 

If you need to report a major water leak, a 

sanitary sewer blockage or other urgent 

Public Works issue after normal working 

hours, on the weekend or during a holiday, 

please call the Bellaire Police Department 

non-emergency number at 713-668-0487. 

Code Corner… Limitation on height of grass and weeds 

It shall be unlawful for any person, who shall own or occupy any lot or lots 

in the city, to allow weeds and/or grass to grow on such lot or lots to a 

height of more than nine inches. Weeds and/or grass, of a height exceeding 

nine inches, is declared a nuisance.  

In Commercial Construc-

tions News:  Keep a look 

out for  the new Essex Eye 

Center, currently under 

construction,  to be locat-

ed at  4400 Bissonnet 

Street in Bellaire, Texas. 
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July 

July 4 Independence day City offices Closed/ 

No garbage  pick up 

July 4th City of Bellaire Parade and Festival 

July 4  Fire Department Open House 

July 5 Library open 

August 

August  7 Dive in Movie 

August 25 Last day of summer pool hours for 

Bellaire Aquatic Center 

August 25 Evergreen Pool closes for season 

August 30 Library Closed 

September 

September 1 Labor Day City offices closed 

No garbage pick up 

Fall Recreation Classes begin 

7008 South Rice Ave, 

Bellaire, Texas 77401 

What you can do on the City of Bellaire’s 

website! 

 

 Like us on Facebook 

 Follow us on Twitter 

 Live Streaming City Council Meetings 

 Read Council Agendas and Minutes 

 Pay your Utility or Court bill 

 Renew/Search/Hold a library book 

 Email council & staff 

 Search Crime/Call database 

 Citizen Request Tracker 

 Download Permit Forms 

 Get Fire Prevention Tips 

 Learn about Recycling /Trash pick-up 

 Review/Research City Ordinances 

 Use the City’s Interactive GIS Mapping  

 See Job Postings 

The City of Bellaire is an active community.  Below is a list of great special events and 

upcoming important dates to remember.  For more information on these and other 

activities, please go to the website at www.ci.bellaire.rtx.us     

special 

Contact us at 713-662-8222           

www.ci.bellaire.tx.us 

Applause! 
The City of Bellaire employs many highly trained 

and qualified professionals in municipal govern-

ment and we are proud of our accomplishments!   

 

Officer Frederico Ramirez was recognized by 

Mothers Against Drunk Drivers (MADD) for his 

DWI enforcement efforts and training recruit 

officers in DWI enforcement techniques.  

 

Standard and Poor's Rating Letter indicates an  

affirmation of the City's bond rating of AAA/

Stable.  

 

FEMA awarded the city a CRS Class 7 Commu-

nity  rating which will lower resident and busi-

ness flood insurance. 

 

Want to be part of the team? Check out employ-

ment opportunities at www.ci.bellaire.tx.us  

Bellaire City Council 

Regular Meetings  

1st & 3rd Mondays of each month at 7 PM  

located in the Bellaire City Council Chambers 

Sign up to speak—In person or online 

Agenda online at ci.bellaire.tx.us/agenda 

Budget Public Hearing—August 18 

 

Contact your City Council member by email at www.ci.bellaire.tx.us/council  

July 4th Parade & Festival 
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CITY OF BELLAIRE 
Building and Standards Commission 

         
 

 

June 2, 2014 

 

Honorable Mayor and City Council  
City of Bellaire 
7008 South Rice Avenue  
Bellaire, Tx  77401 
 

Mayor and Council Members: 

 

Introduction 

This report and recommendation have developed over the course of 12 months of work by the Building 

and Standards Commission of the City of Bellaire. During this time period 15 meetings and workshops 

were held to discuss the topic, attended by staff and local builders. 

The intent of this recommendation by the Building and Standards Commission is to prevent mold, 

mildew and wood rot caused by the trapping of excessive moisture that has condensed out of hot humid 

air onto wood within the crawlspaces of homes in Bellaire. After significant study, the Commission 

recognizes that such problems may be exacerbated as the energy efficiency measures mandated by the 

2012 IECC/IRC are implemented in our community.  

The International Energy Conservation Code (IECC) and International Residential Code (IRC) are model 

codes ratified by the City of Bellaire to govern construction within the City of Bellaire. In September of 

2013 the city ratified the 2012 edition of these codes, moving from the 2009 version previously ratified. 

Recommendation 

The Building and Standards Commission of the City of Bellaire respectfully recommends that City Council 

adopts a revision to the City of Bellaire Code of Ordinances, Chapter 9, Buildings, Article II, Building 

Codes, Division I, Generally, Section 9.17, Amendments to the Building Code for the purpose of 

mandating the installation of a vapor retarder over all surfaces of the insulation facing the crawlspace in 

all new residential construction, and to develop a process for verifying compliance with this 

requirement.  

Refer to Exhibit I for suggested language. 
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Water vapor control in crawlspace construction  

The energy efficiency measures in the recently ratified 2012 IRC and IECC, which mandate Air Barrier 

and Insulation requirements, will result in new houses that are built to be significantly more air-tight 

than homes built in previous years. With minimal air leaks in the building envelope, the HVAC (Heating, 

Ventilation and Air Conditioning) system will be more effective at removing humidity from the air inside 

of the house.  As a result, the moisture in the warm humid air in the crawl space will want to migrate to 

the dryer environment created inside the house, in an effort to equalize vapor pressure. This is known as 

vapor drive. While the 2012 codes address Air Barrier (air-tightness) and Insulation (heat transfer) 

requirements, vapor drive through the crawlspace is not addressed.   

Vapor will move from an area of high vapor pressure to low vapor pressure along the path of least 

resistance. The codes mandate the installation of a vapor retarder in exterior wall assemblies, but not in 

the floor assembly above the crawlspace. As a result, vapor will migrate through this unprotected floor 

assembly.  In summer conditions the floor assembly will be kept cool by the AC, and when moisture 

begins to migrate into the dry environment inside the house it will form condensation on the floor joists.  

The relatively limited air circulation in the crawl space area allows the condensation to linger, which can 

lead to mold, mildew and wood rot.  Installing a vapor retarder in the appropriate place within the floor 

assembly  (as is required within exterior wall assemblies) will slow the rate of vapor transfer and will 

reduce the amount of condensation being formed to an amount that can be drawn out through 

evaporation. 

Increasingly stringent energy codes, the hot-humid climate and flood management practices particular 

to Bellaire come together to set Bellaire homes up for future moisture and mold issues. This is a 

problem that develops over time. The decision whether or not to install a vapor retarder in the floor 

assembly above the crawlspace should not be left up to the builder or even the first home owner 

because a problem may not be recognized for many years. The burden may only fall on future owners of 

the building.  

It is the responsibility of local jurisdictions to modify Model Codes to local conditions.  

Confluence of factors in Bellaire 

Energy Code Requirements: The state of Texas mandates energy code requirements and sets minimum 

energy efficiency standards in construction. These requirements are becoming more stringent with each 

update of the code.  Increasing energy efficiency standards are driving rapid changes in construction 

practices. Per the recently ratified 2012 IECC and IRC, houses must be visually inspected and tested for 

air-tightness. Air leakage now must not exceed 5 air changes per hour (ACH). This is a significant 

decrease from the 7 ACH allowed under the 2009 codes, and an increase in the verification 

requirements. 

Refer to Appendix I “Building Technologies Program Air Leakage Guide” by the United States 

Department of Energy for information about the Air Leakage and Insulation requirements in the 2012 

IECC and IRC, including a description of the blower door test.  
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Specific Climate Conditions:  Humidity and heat are the primary climate specific factors affecting energy 

efficiency in buildings. Here in Bellaire, our hot/humid climate puts significant demand on building 

systems relative to other parts of the country.  Publishers of models codes are challenged with 

developing standards that can address and be adapted to multiple climate zones across the country. 

Building and Standards Commission’s recommendation is intended to tailor the code requirements to 

Bellaire’s specific climate conditions by mandating certain additional measurements. 

Refer to Appendix II “Insulating Raised Floors in Hot Humid Climates” by the Louisiana State University 

Agricultural Center for information and empirical data about crawlspace insulation and moisture 

management practices in hot/humid climates.   

Flood management:  The Federal Emergency Management Agency (FEMA) requires the finished floor of 

a newly constructed or substantially remodeled structure located in the flood plain to be at or above 

base flood elevation (BFE). The City of Bellaire goes beyond this and requires the finished floor to be a 

minimum of 1’ above BFE. This additional local requirement contributes to a flood insurance rate 

reduction all Bellaire homeowners receive through the NFIP’s Community Rating System. The city of 

Bellaire has adopted a ‘no net-fill’ ordinance in order to prevent overall fill in floodplain, and to prevent 

conveyance of water in neighboring properties. Bellaire does not allow lots to be filled with dirt to raise 

the finished floor. As a result, most homes must be built with a crawl space in order to raise the floor to 

an adequate height.  

Refer to Appendix III for sections of the City of Bellaire Code of Ordinances pertaining to flood hazard 

mitigation and residential drainage requirements. 

Summary  

Current building science indicates that inaction by the City of Bellaire on the matter of water vapor 

control in crawlspace construction has the potential to set Bellaire homeowners up for long term 

problems in the future due to the confluence of code factors, climate conditions and flood control 

requirements. While there are Bellaire homeowners who have encountered mold in the crawlspace and 

deteriorated framing, City Staff has heard few complaints. The Building and Standards Commission 

recognizes that such problems may be exacerbated as energy efficiency requirements continue to 

increase, and cautions that a lack of reporting does not mean problems are not occurring. Crawlspace 

moisture problems are hidden conditions. They may exist undiscovered until a homeowner uncovers 

them in the course of some other investigation or there is a building system failure. 

The proposed requirement for a vapor retarder sets performance criteria only. It does not mandate the 

use of specific building products or systems. There are in multiple low-cost ways builders can comply 

with the requirement if they are not already doing so. Many of the established builders in Bellaire 

recognize the need for water vapor control in crawlspace construction and already use construction 

methods that would meet the requirements of an ordinance change in keeping with the Commission’s 

recommendation.  The Building and Standards Commission found this to be the case while conducting 
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interviews with local builders during a Workshop Session held in Council Chambers in August of 2013. 

The intent of the Commission’s recommendation is to protect residents of homes constructed by 

builders who are not currently meeting the proposed standard.  

The requirement of a vapor retarder in the crawlspace will raise the minimum quality of construction in 

the City of Bellaire and in turn contribute to the reputation of our city as a premier community in which 

to build and live.  

Exhibit I 

Building and Standards Commission suggests the following language be added to the City of Bellaire 

Code of Ordinances, Chapter 9, Buildings, Article II, Building Codes, Division I, Generally, Section 9.17, 

Amendments to the Building Code. 

 

Crawl Space Air Barrier, Insulation and Moisture Control 

In addition to the requirements of the currently adopted IECC and IRC, an air barrier and vapor retarder 

shall be applied over all surfaces of the insulation facing the crawlspace if the insulation does not 

effectively provide the same. 
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Meeting the Air Leakage
Requirements of the

2012 IECC
The U.S. Department of Energy (DOE) recognizes the enormous potential 

that exists for improving the energy efficiency, safety and comfort of homes.

The newest edition of the International Energy Conservation Code® (IECC)

(2012) sets the bar higher for energy efficiency, and new air sealing 

requirements are one of the key new provisions.

This guide is a resource for understanding the new air leakage requirements 

in the 2012 IECC and suggestions on how these new measures can be met. 

It also provides information from Building America’s Air Sealing Guide, 

Best Practices and case studies on homes that are currently meeting the 

provisions. The 2012 IECC and a few International Residential Code (IRC) 

requirements are referenced throughout the guide.

F.3.b

Packet Pg. 32

A
tt

ac
h

m
en

t:
 B

S
C

 A
p

p
en

d
ix

 I 
 (

12
23

 :
 B

S
C

 R
ep

o
rt

 o
n

 W
at

er
 V

ap
o

r 
C

o
n

tr
o

l i
n

 C
ra

w
ls

p
ac

e 
C

o
n

st
ru

ct
io

n
)



AIR LEAKAGE GUIDE  |  BUILDING TECHNOLOGIES PROGRAM

Building Energy Code Resource Guide:

Air Leakage Guide
PREPARED BY

Building Energy Codes
DOE’s Building Energy Codes Program (BECP) is an information resource on 
national energy codes. BECP works with other government agencies, state and local 
jurisdictions, national code organizations, and industry to promote stronger building 
energy codes and help states adopt, implement, and enforce those codes.

September 2011

Prepared for the U.S. Department of Energy under Contract DE-AC05-76RLO 1830

PNNL-SA-82900

This report was prepared as an account of work sponsored by an agency of the United States Government. 
Neither the United States Government nor any agency thereof, nor Battelle Memorial Institute, nor any of 
their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or 
represents that its use would not infringe privately owned rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United States Government or any 
agency thereof, or Battelle Memorial Institute. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any agency thereof.
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AIR LEAKAGE GUIDE  |  BUILDING TECHNOLOGIES PROGRAM

WHAT’S INSIDE

1 INTRODUCTION: Basics of Air Leakage ........................................................................................................ 1

2 CODES: New Code Air Leakage Requirements ......................................................................................... 3

3 PLANNING: Air Sealing Measures and Checklists .................................................................................... 5

4 TESTING: Requirements ....................................................................................................................................17.

5 TESTING: Presenting Results ..........................................................................................................................19.

6 VENTILATION: Requirements ........................................................................................................................21.

7 HVAC SIZING: Requirements ..........................................................................................................................25

8 CASE STUDIES: Alternative Methods of Construction ........................................................................ 31.

 Appendix A: References and More Information on Air Sealing ....................................................... 33

 Appendix B: Whole-House Mechanical Ventilation Code Note ...................................................... 35
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AIR LEAKAGE GUIDE  |  BUILDING TECHNOLOGIES PROGRAM

1

Air leakage control is an important but commonly misunderstood component of the 
energy efficient house. Tightening the structure with caulking and sealants has several 
positive impacts.

A tight house will:

>> Have lower heating bills due to less heat loss

>> Have fewer drafts and be more comfortable

>> Reduce the chance of mold and rot because moisture is less likely to 
enter and become trapped in cavities

>> Have a better performing ventilation system

>> Potentially require smaller heating and cooling equipment capacities.

Air leakage is sometimes called infiltration, which is the unintentional or accidental 
introduction of outside air into a building, typically through cracks in the building envelope 
and through use of doors for passage. In the summer, infiltration can bring humid outdoor 
air into the building. Whenever there is infiltration, there is corresponding exfiltration 
elsewhere in the building. In the winter, this can result in warm, moist indoor air moving into 
cold envelope cavities. In either case, condensation can occur in the structure, resulting in 
mold or rot. Infiltration is caused by wind, stack effect, and mechanical equipment in the 
building (see Figure 1).

Wind creates a positive pressure on the windward face and negative pressure on the 
non-windward (leeward) facing walls, which pulls the air out of the building. Wind causes 
infiltration on one side of a building and exfiltration on the other. Wind effects can vary by 
surrounding terrain, shrubs, and trees. 

INTRODUCTION:
Basics of Air Leakage
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BUILDING TECHNOLOGIES PROGRAM  |  AIR LEAKAGE GUIDE 

2

The “stack effect” is when warm air moves upward in a building. This happens in summer and winter, but 
is most pronounced in the winter because indoor-outdoor temperature differences are the greatest. Warm 
air rises because it’s lighter than cold air. So when indoor air is warmer than the outdoor air, it escapes out 
of the upper levels of the building, through open windows, ventilation openings, or penetrations and cracks 
in the building envelope. The rising warm air reduces the pressure in the base of the building, forcing cold 
air to infiltrate through open doors, windows, or other openings. The stack effect basically causes air 
infiltration on the lower portion of a building and exfiltration on the upper part.

Mechanical equipment such as fans and blowers causes the movement of air within buildings and through 
enclosures, which can generate pressure differences. If more air is exhausted from a building than is supplied, 
a net negative pressure is generated, which can induce unwanted airflow through the building envelope.

Bathroom exhaust fans, clothes dryers, built-in vacuum cleaners, dust collection systems, and range hoods 
all exhaust air from a building. This creates a negative pressure inside the building. If the enclosure is 
airtight or the exhaust flow rate high, large negative pressures can be generated.

Figure 1: Examples of infiltration. Image courtesy: Building Science Corporation, www.buildingscience.com
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The 2012 IECC has several new 
requirements for verification of air sealing 
in new construction and additions. 
These new requirements apply to new 
construction, additions, and alterations 
where adopted by states and local 
jurisdictions. Furthermore, additional 
language was added to clarify that where 
there are conflicts or differences between provisions of the IECC and referenced codes, 
the IECC provisions must apply (Section R106, 2012 IECC).

R106.1.2 Provisions in Referenced Codes and Standards
Where the extent of the reference to a referenced code or standard includes subject 
matter that is within the scope of this code, the provisions of this code, as applicable, 
shall take precedence over the provisions in the referenced code or standard.

Sealing the building thermal envelope has been required by the energy code for many years 
(editions of the IECC). However, in years past the provisions were somewhat vague and only 
required that areas of potential air leakage such as joints, seams, and utility penetrations be 
sealed with a durable material such as caulking, gasketing, or weather stripping. The 2009 
IECC required verification of air sealing by either a visual inspection against a detailed checklist 
or a whole-house pressure test. The 2012 IECC NOW requires all new construction and 
additions be both visually inspected and pressure tested as mandatory requirements. There 
have been some slight changes to the visual inspection checklist and ratcheting down of the 
testing parameters, requiring houses to be much tighter than the previous edition of the code 
(see Figure 2 and Table 1).

CODES:
New Code Air Leakage Requirements

For more information on 
the status of state code 

adoption, visit 

http://www.energycodes.gov/states/
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DEFINITIONS
As defined according to 
2012 IECC:

BUILDING
Any structure used or intended 
for supporting or sheltering 
any use or occupancy, 
including any mechanical 
systems, service water heating 
systems and electric power 
and lighting systems located 
on the building site and 
supporting the building.

BUILDING THERMAL 
ENVELOPE 
The basement walls, exterior 
walls, floor, roof, and any 
other building elements that 
enclose conditioned space or 
provide a boundary between 
conditioned space and exempt 
or unconditioned space.

Figure 2: Climate zones (by county) for the 2012 IECC 

Climate Zone 2009 IECC 2012 IECC

1 - 2 < 7 ACH <_ 5 ACH @ 50 pascals

3 - 8 < 7 ACH @ 50 pascals <_ 3 ACH @ 50 pascals

Table 1: 2009 vs. 2012 IECC Comparisons 

R402.4 Air leakage (Mandatory)
The building thermal envelope shall be constructed to 
limit air leakage in accordance with the requirements of 
Sections R402.4.1 through R402.4.4.

Air Leakage Map Graphic

All of Alaska in Zone 7
except for the following buroughs in Zone 8:

• Bethel • Northwest Arctic
• Dellingham • Southeast Fairbanks
• Fairbanks N.Star • Wade Hampton
• Nome • Yukon-Koyukuk
• North Slope 

Zone 1 includes:

• Hawaii
• Guam
• Puerto Rico
• Virgin Islands
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The 2012 IECC provides a comprehensive list of components that must be sealed and inspected. 
However, unless the components are installed properly, passing the inspection and meeting the 
tested air leakage rate requirements may not be achievable without rebuilding some construction 
assemblies (such as gypsum board) that were previously installed. A good example is the air 
barrier between the ceiling (unconditioned attic) and conditioned space (living area). Since 
air leakage paths are driven by the fact that warm air rises, the attic is the largest area (square 
footage) of potential heat loss. Areas in the ceiling that might not have been sealed properly 
could include recessed cans, wires, pipes, attic access panels, drop down stair or knee wall doors 
and more. Figure 3 is a picture taken with an infrared camera illustrating where the temperature 
difference is and potential heat loss. The reds and purples indicate higher heat loss areas.

Figure 3: Air Leakage Test Results 

PLANNING:
Air Sealing Measures and Checklists

Ceiling Plane

Recessed Can
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R402.4.1.1 Installation
The components of the building thermal envelope as 
listed in Table R402.4.1.1 shall be installed in accordance 
with the manufacturer’s instructions and the criteria 
listed in Table R402.4.1.1, as applicable to the method 
of construction. Where required by the code official an 
approved third party shall inspect all components and 
verify compliance. 

The IECC’s checklist covers not only air barriers but proper 
installation of insulation and other elements. In Table 
402.4.1.1, items that are directly related to air leakage and 
proper air barriers are highlighted in yellow.

Even though the IECC checklist lists 14 specific components 
that are directly related to air barriers, more attention must 
be focused on all areas that have potential for air leakage. 
A good understanding of building science can facilitate 
proper air sealing. For example, Building America research 
identifies 19 key areas where air sealing can improve a home’s 
energy efficiency, comfort, and building durability.

Common air sealing trouble spots are shown in Figure 4
on page 8 and listed in the following table. Several of these 
trouble spots are described in more detail as highlighted in 
the Building America Air Sealing Checklist. 

Additional information on other trouble spots and other building science 
information can be found in the Building America Best Practices guides and 
Air Leakage guide available for free download at www.buildingamerica.gov.

Builders, contractors, and/or designers should develop an air sealing strategy beginning with reviewing the 
building plans and identifying potential areas of air leakage. These checklists can be used to help identify 
the areas. The strategy also needs to include the types of materials that will be used to create 
an air barrier and seal the building envelope. The IECC does not identify specific products that must be 
used to create air barriers and seal the building envelope, but does require that the materials allow for 
expansion and contraction.

DEFINITIONS
As defined according to 
2012 IECC:

AIR BARRIER
Material(s) assembled and 
joined together to provide a 
barrier to air leakage through 
the building envelope. An air 
barrier may be a single material 
or combination of materials.

CONTINUOUS AIR BARRIER
A combination of materials 
and assemblies that restrict 
or prevent the passage of air 
through the building thermal 
envelope.
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COMPONENT CRITERIA*

Air barrier and thermal barrier A continuous air barrier shall be installed in the building envelope.
Exterior thermal envelope contains a continuous air barrier.
Breaks or joints in the air barrier shall be sealed.
Air-permeable insulation shall not be used as a sealing material. 

Ceiling/attic The air barrier in any dropped ceiling/soffit shall be aligned with the 
insulation and any gaps in the air barrier sealed.
Access openings, drop down stair or knee wall doors to unconditioned 
attic spaces shall be sealed. 

Walls Corners and headers shall be insulated and the junction of the foundation 
and sill plate shall be sealed.

The junction of the top plate and top of exterior walls shall be sealed.

Exterior thermal envelope insulation for framed walls shall be installed in 
substantial contact and continuous alignment with the air barrier.

Knee walls shall be sealed.

Windows, skylights and doors The space between window/door jambs and framing and skylights and 
framing shall be sealed.

Rim joists Rim joists shall be insulated and include the air barrier.

Floors (including above-garage and 
cantilevered floors)

Insulation shall be installed to maintain permanent contact with 
underside of subfloor decking.
The air barrier shall be installed at any exposed edge of insulation.

Crawl space walls Where provided in lieu of floor insulation, insulation shall be permanently 
attached to the crawl space walls.
Exposed earth in unvented crawl spaces shall be covered with a Class I 
vapor retarder with overlapping joints taped.

Shafts, penetration Duct shafts, utility penetrations and flue shafts opening to exterior or 
unconditioned space shall be sealed.

Narrow cavities Batts in narrow cavities shall be cut to fit, or narrow cavities shall be filled 
by insulation that on installation readily conforms to the available cavity 
space.

Garage separation Air sealing shall be provided between the garage and conditioned 
spaces. 

Recessed lighting Recessed light fixtures installed in the building thermal envelope shall be 
air tight, IC rated, and sealed to the drywall. 

Plumbing and wiring Batt insulation shall be cut neatly to fit around wiring and plumbing 
in exterior walls, or insulation that on installation readily conforms to 
available space shall extend behind piping and wiring. 

Shower/tub on exterior wall Exterior walls adjacent to showers and tubs shall be insulated and the air 
barrier installed separating them from the showers and tubs.

Electrical/phone box on exterior walls The air barrier shall be installed behind electrical or communication 
boxes or air sealed boxes shall be installed.

HVAC register boots HVAC register boots that penetrate building thermal envelope shall be 
sealed to the subfloor or drywall.

Fireplace An air barrier shall be installed on fireplace walls. Fireplaces shall have 
gasketed doors.

*In addition, inspection of log walls shall be in accordance with the provisions of ICC-400.

Table R402.4.1.1 (2012 IECC). Air Barrier and Insulation Installation*

Knee walls shall be sealed.

The junction of the top plate and top of exterior walls shall be sealed.
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Figure 4: Building America—air sealing trouble spots
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Air Barrier Completion Guidelines

1. Air Barrier and Thermal Barrier Alignment Air Barrier is in alignment with the thermal barrier 
(insulation).

2. Attic Air Sealing Top plates and wall-to-ceiling connections are sealed.

3. Attic Kneewalls Air barrier is installed at the insulated boundary (kneewall 
transition or roof, as appropriate).

4. Duct Shaft/Piping Shaft and Penetrations Openings from attic to conditioned space are sealed.

5. Dropped Ceiling/Soffit Air barrier is fully aligned with insulation; all gaps are fully 
sealed.

6. Staircase Framing at Exterior Wall/Attic Air barrier is fully aligned with insulation; all gaps are fully 
sealed.

7. Porch Roof Air barrier is installed at the intersection of the porch roof 
and exterior wall.

8. Flue or Chimney Shaft Opening around flue is closed with flashing, and any 
remaining gaps are sealed with fire-rated caulk or sealant.

9. Attic Access/Pull-Down Stair Attic access panel or drop-down stair is fully gasketed for 
an air-tight fit.

10. Recessed Lighting Fixtures are provided with air-tight assembly or covering.

11. Ducts All ducts should be sealed, especially in attics, vented 
crawlspaces, and rim areas.

12. Whole-House Fan Penetration at Attic An insulated cover is provided that is gasketed or sealed 
to the opening from either the attic side or ceiling side of 
the fan.

13. Exterior Walls Service penetrations are sealed and air sealing is in place 
behind or around shower/tub enclosures, electrical 
boxes, switches, and outlets on exterior walls.

14. Fireplace Wall Air sealing is completed in framed shaft behind the 
fireplace or at fireplace surround.

15. Garage/Living Space Walls Air sealing is completed between garage and living 
space. Pass-through door is weather stripped.

16. Cantilevered Floor Cantilevered floors are air sealed and insulated at 
perimeter or joist transition.

17. Rim Joists, Seal Plate, Foundation, and Floor Rim joists are insulated and include an air barrier. 
Junction of foundation and sill plate is sealed. 
Penetrations through the bottom plate are sealed. All 
leaks at foundations, floor joists, and floor penetrations 
are sealed. Exposed earth in crawlspace is covered with 
Class I vapor retarder overlapped and taped at seams.

18. Windows and Doors Space between window/door jambs and framing is 
sealed.

19. Common Walls Between Attached Dwelling Units The gap between a gypsum shaft wall (i.e., common wall) 
and the structural framing between units is sealed.

Table 2. Building America Air Sealing Checklist

Items highlighted in yellow will be discussed in more detail.
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Air Barrier and Thermal Barrier Alignment

Envelope Air Sealing

Source: Building Science Corporation
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Attic Kneewalls

Air barrier is installed at the 
insulated boundary (kneewall 
transition or roof, as appropriate)

Kneewalls, the sidewalls of finished 
rooms in attics, are often leaky and 
uninsulated. A contractor can insulate 
and air seal these walls in one step 
by covering them from the attic side 
with sealed rigid foam insulation. A 
contractor can plug the open cavities 
between joists beneath the kneewall 
with plastic bags filled with insulation 
or with pieces of rigid foam. Another 
option is to apply rigid foam to the 
underside of the rafters along the 
sloped roof line and air seal at the top of 
the kneewall and the top of the sidewall, 
which provides the benefit of both 
insulating the kneewall and providing 
insulated attic storage space.

Doors cut into kneewalls should also be 
insulated and air sealed by attaching 
rigid foam to the attic side of the door, 
and using a latch that pulls the door 
tightly to a weather-stripped frame.

Figure 5. Insulate and air seal the 
kneewall itself, as shown, or along the 
roof line (Source: DOE 2000a).

Figure 6. Air seal floor joist cavities 
under kneewalls by filling cavities 
with fiberglass batts that are rolled 
and stuffed in plastic bags (as shown 
here) or use rigid foam, Oriented 
Strand Board (OSB), or other air 
barrier board cut to fit and sealed at 
the edges with caulk.

Figure 7. Build an airtight insulated 
box around any drawers or closets 
built into attic kneewalls that extend 
into uninsulated attic space. Insulate 
along air barrier (shown in yellow 
on drawing) or along roof line with 
rigid foam (Source: Iowa Energy 
Center 2008).
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Dropped Ceiling/Soffit

Air barrier is fully aligned with 
insulation; all gaps are fully sealed

Soffits (dropped ceilings) found over 
kitchen cabinets or sometimes running 
along hallways or room ceilings as duct 
or piping chases are often culprits for air 
leakage. A contractor will push aside the 
attic insulation to see if an air barrier is 
in place over the dropped area. If none 
exists, the contractor will cover the area 
with a piece of rigid foam board, sheet 
goods, or reflective foil insulation that 
is glued in place and sealed along all 
edges with caulk or spray foam, then covered with attic insulation. If the soffit is on an exterior wall, sheet 
goods or rigid foam board should be sealed along the exterior wall as well. If the soffit contains recessed 
can lights, they should be rated for insulation contact and airtight or a dam should be built around them to 
prevent insulation contact.

Staircase Framing at Exterior Wall/Attic

Air barrier is fully aligned with insulation; all gaps 
are fully sealed

If the area under the stairs is accessible, look to see if 
the inside wall is finished. If not, have your contractor 
insulate it, if needed, and cover it with a solid sheet 
product like drywall, plywood, OSB, or rigid foam 
insulation. Then, your contractor can caulk the edges 
and tape the seams to form an air-tight barrier. Stairs 
should be caulked where they meet the wall.

Figure 9. Install an air barrier and air sealing on exterior walls 
behind stairs. If the area behind the stairs is inaccessible, caulk 
stairs where they meet the wall. Use caulk if the area is already 
painted; use tape and joint compound if area will be painted.

Figure 8. Place a solid air barrier over soffits as follows: pull back existing 
insulation; cover area with air barrier material (gypsum, plywood, OSB, rigid 
foam, etc.); seal edges with caulk; cover with insulation (Lstiburek 2010).
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Porch Roof

Air barrier is installed at the intersection of the 
porch roof and exterior wall

If a test-in inspection identifies air leakage at the 
wall separating the porch from the living space, the 
contractor will investigate to see if the wall board is 
missing or unsealed. If this is the case, the contractor 
will install some type of wall sheathing (oriented strand 
board, plywood, rigid foam board) cut to fit and sealed 
at the edges with spray foam. A contractor will also 
make sure this wall separating the attic from the porch 
is fully insulated.

Studies Show
Steven Winter Associates, a Building America 
research team lead, used a blower door test 
and infrared cameras to investigate high-
energy bill complaints at a 360-unit affordable 
housing development and found nearly twice the 
expected air leakage. Infrared scanning revealed 
an air leakage path on an exterior second-
story wall above a front porch. Steven Winter 
Associates found that, while the wall between 
the porch and the attic had been insulated with 
unfaced fiberglass batts, wall board had never 
been installed. The insulation was dirty from 
years of windwashing as wind carried dust up 
through the perforated porch ceiling, through 
the insulation, into the attic and into the wall 
above. Crews used rigid foam cut to fit and glued 
in place with expandable spray foam to seal 
each area. Blower door tests showed the change 
reduced overall envelope leakage by 200 CFM50. 
At a cost of $267 per unit, this fix resulted in 
savings of $200 per year per unit, for a payback 
of less than two years.Figure 10. When researchers pulled back the porch ceiling, they found 

the wall board was missing so nothing was covering the insulation on 
this exterior wall. An air barrier of rigid foam board was put in place 
with spray foam (Image: Moriarta 2008).
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Cantilevered Floor

Cantilevered floors are air sealed and insulated at 
perimeter or joist transitions

Cantilevered floors, second-story bump-outs, and bay windows 
are another area in the home that often lacks proper air sealing. 
The floor cavity must be filled with insulation with good 
alignment (i.e., that is completely touching) the underside of 
the floor. The interior and exterior sheathing needs to be sealed 
at the framing edges. Blocking between floor joists should form 
a consistent air barrier between the cantilever and the rest 
of the house. Continuous sheathing, such as insulating foam 
sheathing, should cover the underside of the cantilever and be 
air sealed at the edges with caulk.

Figure 11. Block and air seal both the floor-to-upper wall junction and the floor-
to-lower wall junction.

R402.4.1 Building thermal envelope
The building thermal envelope shall comply with Sections R402.4.1.1 and R402.4.1.2. The sealing 
methods between dissimilar materials shall allow for differential expansion and contraction. 

The most common products for creating an airtight barrier are tapes, gaskets, caulks, and spray 
foam materials.

Tapes

To limit air leakage, builders use tapes to seal the seams of a variety of 
membranes and buildings products, including housewrap, polyethylene, 
OSB, and plywood. Tapes are also used to seal duct seams; seal leaks 
around penetrations through air barriers, for example, around plumbing 
vents, and sheet goods to a variety of materials, including concrete. No 
single tape works well in all of these applications, so builders, general 
contractors and trades need to familiarize themselves with the range of 
products and what will work best (time tested) and include these materials 
in the overall air barrier strategy. Image: GreenBuildingAdvisor.com
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Gaskets can be Better than Caulk

When builders first learn about air sealing, they often depend heavily on caulk. After inspecting a home 
for leaks during a blower-door test, however, they learn that caulk has a few downsides. That’s when they 
usually graduate to gaskets.

Typical locations for gaskets include between the: 

• Top of the foundation and the mudsill; 

• Subfloor and the bottom plate; 

• Window frame and the rough opening; 

• Bottom plate and the drywall; and 

• Top plate and the drywall. 

Spray Foams

Spray foams are available in a variety of different forms, from small cans to 
larger industrial gallon sizes. Special care needs to be taken when using these 
products, as some expand more than others and some can exert significant 
pressure on the surrounding structure during expansion.

Who is Responsible for Air Sealing?

The IECC does not specify who is responsible for air sealing; it states that the building envelope shall 
be sealed in accordance with manufacturers’ instructions and the provisions (checklist) of the IECC. 
The construction documents for permitting to begin construction are typically submitted by the person 
in charge of the project and responsible for making sure all measures are installed properly and meet 
the provisions of the code. The inspector is responsible for making sure those measures meet code by 
verifying through on-site inspections.

Since so many different areas of the building envelope must be sealed, the responsibility will not always 
be on one person, installer, or trade. For example, the mechanical contractor who installs the heating and 
cooling equipment most likely will not be installing an air barrier between the attic and conditioned space, 
as that is usually the responsibility of the insulation contractor. 

However, general contractors typically assume that the insulation and air sealing contractors seal and 
fill the holes, including filling any unintended holes that other subs leave behind. An air sealing strategy 

Image: Sprayfoam.com
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can include identifying who is responsible for sealing which building components, including unintended 
cracks or holes in the building thermal envelope.

The following table is an example of building components to be sealed and who might be responsible for 
sealing those components.

Building Components Contractor/Trade

Ceiling/attic, kneewalls, attic access, recessed lighting, 
walls, floors, garage separation, electrical and service 
penetrations in ceiling, floors, and walls

• Insulation/air sealing installers
• Gypsum board contractors
• Foundation contractors
• Electricians
• Roofers
• Framers
• General contractors

Service water piping, penetrations for water supply and 
demand

• Plumbers
• Electricians

Rim joists, sill plates, windows, skylights, doors, porch 
roof, shower/tub on exterior wall, electrical box on 
exterior wall, fireplace

• Framers
• Roofers
• Plumbers
• Electricians
• Insulation/air sealing installers
• Window and door installers
• General contractors

Ducts, piping, shafts, penetrations, register boots • HVAC installers

All of the above • Inspectors
• General contractors

Table 3. Building components to be sealed and who might be responsible for sealing those components
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The specific test requirements are based on the flow rate of air produced by a blower door 
at a specified pressure (50 pascals or 0.2 inches of water) when exterior doors are closed, 
dampers are closed but not otherwise sealed, exterior openings for continuous ventilation 
systems and heat recovery ventilators are closed but not sealed, HVAC systems are turned 
off, and duct supply and return registers are not covered or sealed. 

The infiltration rate is the volumetric flow rate of outside air into a building, typically in 
cubic feet per minute (CFM) or liters per second (LPS). The air exchange rate, (I), is the 
number of interior volume air changes that occur per hour, and has units of 1/h. The air 
exchange rate is also known as air changes per hour (ACH).

ACH can be calculated by multiplying the building’s CFM by 60, then dividing by the 
building volume in cubic feet. (CFM x 60)/volume. The requirement is expressed in ACH, 
which takes account of the overall size (volume) of the home:

  Total air leakage < 3-5 ACH (air changes per hour)

What is a blower door? It is a powerful fan that attaches and seals to a door (typically 
the entrance door to the home) and blows air into or out of the house to pressurize or 
depressurize the home. The inside-outside pressure difference will cause air to force its 
way through any cracks in the building thermal envelope. Measuring the flow rate at the 
specified test pressure indicates the leakiness of the envelope. 

TESTING:
Requirements
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Who Performs the Test and is Certification Required?

The IECC does not specifically address who should perform the test. 
Builders, contractors, tradesmen, or code officials can perform the test. 
Code officials can also request the test be performed by an independent 
third party. The IECC does not require the person performing the test to be 
certified. However, it is recommended that the person be knowledgeable 
and have experience in using the equipment.

RESNET and BPI provide certifications for 
whole-house testing. For more information 
go to www.resnet.org or www.bpi.org. 

R402.4.1.2 Testing
The building or dwelling unit shall be tested and verified as having 
an air leakage rate not exceeding 5 air changes per hour in Climate 
Zones 1 and 2, and 3 air changes per hour in Climate Zones 3 through 
8. Testing shall be conducted with a blower door at a pressure of 0.2 
inches w.g. (50 pascals). Where required by the code official, testing 
shall be conducted by an approved third party. A written report of the 
results of the test shall be signed by the party conducting the test and 
provided to the code official. Testing shall be performed at any time 
after creation of all penetrations of the building thermal envelope.

During testing:

1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond 
the intended weatherstripping or other infiltration control measures;

2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, 
but not sealed beyond intended infiltration control measures;

3. Interior doors, if installed at the time of the test, shall be open;

4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed 
and sealed;

5. Heating and cooling systems, if installed at the time of the test, shall be turned off; and

6. Supply and return registers, if installed at the time of the test, shall be fully open.

Figure 12. Blower door
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A permanently affixed certificate posted on or near the electrical panel is not a new 
requirement in the IECC. However, the information required on the certificate NOW includes 
results of duct and whole-house pressure tests in addition to the predominant R-values of 
insulation installed in or on ceiling/roof, 
walls, foundations, and ducts outside 
conditioned spaces; fenestration U-factors 
and solar heat gain coefficients (SHGCs); 
and efficiencies of heating, cooling, and 
service water heating equipment.

As a recommendation for verification of 
testing, whomever performs the testing 
should also submit the test results to the 
building official and/or general contractor, 
confirming the air leakage levels have 
been met.

R401.2 Certificate (Mandatory)
A permanent certificate shall be 
completed and posted on or in 
the electrical distribution panel by 
the builder or registered design 
professional. The certificate shall list 
the results from any required duct 
system and building envelope air 
leakage testing done on the building.

TESTING:
Presenting Results

The illustration is an Energy Efficiency Certificate 
that can be created and printed using DOE’s Building 
Energy Codes Program software called REScheck™. 

www.energycodes.gov
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Many building scientists believed mechanical ventilation should have been part of the 
building design even prior to the 2012 IECC. However, there are disagreements as to the 
level of envelope tightness at which mechanical ventilation is necessary due to health and 
safety concerns. This is no longer a question given the new air leakage requirements of the 
2012 IECC and other provisions in the International Residential Code (IRC) and International 
Mechanical Code (IMC). The 2012 IECC does not specifically address the requirements for 
whole-house mechanical ventilation, but it references the ventilation requirements of the 
IRC or IMC as a mandatory provision.

IECC, R403.5 Mechanical Ventilation (Mandatory)
The building shall be provided with ventilation that meets the requirements of the 
International Residential Code or International Mechanical Code, as applicable, or 
with other approved means of ventilation. Outdoor air intakes and exhausts shall have 
automatic or gravity dampers that close when the ventilation system is not operating.

Both the 2012 IRC and IMC require mechanical ventilation when the air infiltration rate 
of the dwelling unit is < 5 ACH when tested with a blower door in accordance with the 
2012 IECC provisions.

IRC, Section R303.4 Mechanical Ventilation
Where the air infiltration rate of a dwelling unit is less than 5 air changes per hour 
when tested with a blower door at a pressure of 0.2 inch w.c. (50 Pa) in accordance 
with Section N1102.4.1.2, the dwelling unit shall be provided with whole-house 
ventilation in accordance with Section M1507.3.

Section N1102.4.1.2 is the extraction of the air leakage requirements in the IECC, 
Section R402.4. ICC duplicated the language from the IECC residential provisions in the 
IRC, Chapter 11, Energy Efficiency.

VENTILATION:
Requirements
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IMC, Section 401.2 Ventilation Required
Where the air infiltration rate in a dwelling unit is less than 5 air changes per hour when tested 
with blower door at a pressure of 0.2-inch water column (to Pa) in accordance with Section 
402.4.1.2 of the International Energy Conservation Code, the dwelling unit shall be ventilated by 
mechanical means in according with Section 403.

IECC, Section R403.5.1 Whole-House Mechanical Ventilation System Fan Efficacy
Mechanical ventilation system fans shall meet the efficacy requirements of Table 403.5.1.

Exception: Where mechanical ventilation system fans are integral to tested and listed HVAC 
equipment, they shall be powered by an electronically commutated motor.

Table 4. 2012 IECC Table R403.5.1, Mechanical Ventilation System Fan Efficacy

Fan Location Air Flow Rate Minimum 
(CFM)

Minimum Efficacy
(CFM/watt)

Air Flow Rate Maximum 
(CFM)

Range Hoods Any 2.8 Any

In-line Fan Any 2.8 Any

Bathroom, Utility Room 10 1.4 < 90

Bathroom, Utility Room 90 2.8 Any

In addition, ASHRAE Standard 62.2 provides guidance on the appropriate ventilation for acceptable 
indoor air quality in low-rise residential buildings. The standard specifies that forced ventilation is required 
in houses with a natural infiltration rate less than 0.35 ACH. This is typically accomplished with heat 
recovery ventilation or exhaust fans running constantly or periodically. The standard offers guidance for 
incorporating whole-house systems into a home. This standard is not referenced in the IECC, though some 
jurisdictions and states adopt this standard as part of their requirements. 

For more information on whole-house mechanical ventilation, 
refer to Appendix B.
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Ventilation Systems

There are several options for mechanical ventilation systems. Spot ventilation, using exhaust-only fans in 
the kitchen and bathroom, removes water vapor and pollutants from specific locations in the home, but 
does not distribute fresh air. Balanced ventilation systems, such as air-to-air exchangers, heat-recovery 
ventilators, and energy recovery ventilators, both supply and exhaust air.

Table 5: Pros and Cons of Various Mechanical Ventilation Systems

Ventilation Type Pros Cons

Exhaust Only
Air is exhausted from the 
house with a fan

• Easy to install

• Simple method for spot ventilation

• Inexpensive

• Negative pressure may cause 
backdrafting

• Makeup air is from random sources

• Removes heated or cooled air

Supply Only
Air is supplied into the house 
with a fan

• Does not interfere with combustion 
appliances

• Positive pressures inhibit pollutants 
from entering

• Delivers to important locations

• Does not remove indoor air pollutants 
at their source

• Brings in hot or cold air or moisture 
from the outside

• Air circulation can feel drafty

• Furnace fan runs more often unless fan 
has an ECM (variable-speed motor)

Balanced Air 
Exchange System
Heat and energy recovery 
ventilators supply and 
exhaust air

• No combustion impact

• No induced infiltration/exfiltration

• Can be regulated to optimize 
performance

• Provides equal supply and exhaust air

• Recovers up to 80% of the energy in air 
exchanged

• More complicated design 
considerations

• Over ventilation unless the building 
is tight

• Cost
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Heat and Energy Recovery Ventilation Systems 

Heat recovery ventilators (HRVs) and energy recovery (or enthalpy recovery) ventilators (ERVs) both 
provide a controlled way of ventilating a home while minimizing energy loss by using conditioned exhaust 
air to warm or cool fresh incoming air. There are some small wall or window-mounted models, but the 
majority are central, whole-house ventilation systems that share the furnace duct system or have their 
own duct system. The main difference between an HRV and an ERV is the way the heat exchanger 
works. With an ERV, the heat exchanger transfers water vapor along with heat energy, while an HRV only 
transfers heat. The ERV helps keep indoor humidity more constant. However, in very humid conditions, 
the ERV should be turned off when the air conditioner is not running. Air-to-air heat exchangers or HRVs 
are recommended for cold climates and dry climates. ERVs are recommended for humid climates. Most 
ERV systems can recover about 70%–80% of the energy in the exiting air. They are most cost effective in 
climates with extreme winters or summers, and where fuel costs are high. ERV systems in cold climates 
must have devices to help prevent freezing and frost formation.

Figure 13. Heat and energy recovery ventilators bring in fresh 
air, exhaust stale air, and save energy by transferring heat into 
incoming air through a heat exchanger (Ruud 2011).

Figure 14. Semi-balanced ventilation systems provide fresh 
air and exhaust stale air but flow rates may not be balanced 
(Ruud 2011).
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Reducing infiltration can reduce the loads on the building, which in turn can reduce the 
required sizes of the heating and cooling equipment. The 2012 IECC contains a mandatory 
requirement that equipment be sized according to Air Conditioning Contractors of America 
(ACCA) Manual S, based on loads calculated in accordance with ACCA Manual J (or other 
approved means of calculating the loads and equipment sizing). Many jurisdictions allow the 
use of other heating system sizing calculators. Builders/contractors should check with the 
governing jurisdiction to see what they accept. The builder or contractor will also need to make 
an assumption when calculating the loads based upon the tested air leakage rate (changes 
per hour at 50 pascals) of the home. Since the IECC requires <_ 3 ACH for climate zones 3-8 or 
<_ 5 ACH for climate zones 1-2, at a 50 pascals pressure test, the infiltration rate assumption will 
need to be at the applicable ACH when running the load calculations.

R403.6 Equipment Sizing (Mandatory)
Heating and cooling equipment shall be sized in accordance with ACCA Manual J or 
other approved heating and cooling calculation methodologies.

HVAC SIZING:
Requirements
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Some builders are currently building energy efficient homes in the cold and very cold 
climates that achieve the low air leakage rates specified in the 2012 IECC (<_ 3 ACH in climate 
zones 3-8). The following case studies showcase five cold climate builders who worked with 
Building America research teams. The builders used a variety of energy efficiency measures, 
including such things as insulated concrete forms (ICFs) and wood-framed walls with studs 
on 24-inch centers. The energy efficiency measures and testing results are summarized in 
Table 6 and the tested air leakage rates are highlighted in yellow.

CASE STUDIES:
Alternative Methods of Construction
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Devoted Builders
Kennewick, WA

Nelson Construction
Farmington, CT

Project Mediterranean Villas
Pasco, WA
230 duplex and triplex units
1,140 - 2,100 ft2

Market rate

Hamilton Way
Farmington, CT
10 single family homes
2,960 - 3,540 ft2

Market rate

Tested Air Leakage and Sealing Tested at 0.8 to 2.0 ACH at 50 Pa;
Spray foam ceiling deck

Tested at < 3.0 ACH at 50 Pa;
Foam critical seal of rim and floor joists

Walls R-25 ICF 2x6 24-in. o.c.

Wall Insulation R-25 ICF 2-inch foil-faced polyisocyanurate R-13 
sheathing, plus R-19 cellulose in stud 
cavities

Attic Insulation R-49 blown-in cellulose on ceiling R-50 blown-in fiberglass on ceiling

Foundation Insulation R-25 ICF perimeter foundation insulation 
with floating slab

2-inch/R-10 XPS below slab; 2-inch/R-10 
XPS in thermomass basement walls

Ducts In conditioned space or in attic covered 
with spray foam and blown cellulose

In conditioned space in dropped ceiling or 
between joists

Air Handler In conditioned space In conditioned basement

HERS 54 - 68 53 - 54

HVAC 8.5 HSPF/14 SEER heat pumps 94% AFUE gas furnace; SEER 14 air 
conditioner

Windows U-0.29 U-0.32, SHGC-0.27, double-pane, low-e, 
vinyl framed

Water Heating 84% EF tankless gas water heater 82% EF tankless gas water heater

Ventilation Energy recovery ventilator Temperature- and timer-controlled fresh 
air intake; exhaust fan ducted to draw 
from main living space; transfer grilles

Green 3-star BuiltGreen certified homes 2008 “Best Energy Efficient Green 
Community” by CT Home Builders 
Association; 2010 NAHB Energy Value 
Housing gold award

Lighting and Appliances 70% hardwired CFL lighting; ENERGY 
STAR refrigerators, dishwashers, and 
clothes washers

100% CFLs; optional appliances

Solar No Optional 7-kW PV systems

Verification 100% are third party tested and inspected, 
all homes met federal tax credit criteria 
since 2007

All Builders Challenge certified

AC = air conditioner; ACH = air changes per hour; AFUE = annual fuel utilization efficiency; CFL = compact fluorescent lights; 
Ef = energy factor; HERS = Home Energy Rating System; HSPF = Heating Seasonal Performance Factor; ICF = insulated concrete form; 

Table 6. Summary of Energy Efficiency Measures Incorporated in Case Study Homes in the Cold Climate
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Rural Development, Inc.
Turner Falls, MA

S&A Homes
Pittsburgh, PA

Shaw Construction
Grand Junction, CO

Wisdom Way Solar Village
Greenfield, MA
20 duplex units
1,140 - 1,770 ft2

Affordable housing

East Liberty Development, Inc.
6 single-family urban infill
3,100 ft2

Above market rate

Burlingame Ranch Phase 1
Aspen, CO
84 units in 15 multi-family buildings
1,325 ft2

Affordable

Tested at 1.1 to 1.5 ACH at 50 pa Tested at 3.0 ACH at 50 Pa; all 
penetrations and studs sealed

Tested at 2.5 in2 leakage 
per 100 ft2 of envelope

Double walled (two 2x4 16-in. o.c. walls, 
5 inches apart)

2x6 24-in. o.c. 2x6 24-in. o.c.

R-42 dense-pack, dry blown cellulose R-24 blown fiberglass R-24 of 3.5” high-density spray foam

R-50 blown-in cellulose on ceiling R-49 blown-in fiberglass on ceiling R-50 high-density foam at sloped roof, 
R-38 at flat roofs

Full uninsulated basement with R-40 
blown cellulose under first floor

Precast concrete basement walls with 
steel-reinforced concrete studs at 2.5 in. 
XPS R-12.5

Slab with R-13 XPS edge; some basements 
with R-13 interior polyisocyanurate; R-28 
of spray-foam insulation on ground under 
slab

No ducts In conditioned space in open-web floor 
trusses

No ducts

None In conditioned basement None

8 - 18 51 - 55 54 - 62

Small sealed-combustion 83% AFUE gas-
fired space heater on main floor; no AC

Two-stage 96%-AFUE gas furnace with 
multi-speed blower; SEER-14 AC

0.9 AFUE condensing gas boiler with 
baseboard hot water radiators

Triple-pane U-0.18 on north/east/west 
sides; double-pane U-0.26 on south side

U-0.33, SHGC-0.30, double-pane U-0.37, SHGC-0.33 fiberglass-framed, 
double-pane

Solar thermal with tankless gas backup 82% EF tankless gas water heater Solar thermal with gas boiler back-up

Continuous bathroom exhaust Passive fresh air duct to return plenum; 
fan-cycler on 50% of time for fresh air 
circulation, bath exhausts

Heat-recovery ventilator

LEED Platinum Meets LEED (not certified) LEED Certified

100% CFLs; refrigerator, dishwasher 100% CFLs and ENERGY STAR 
refrigerator, dishwashers, and clothes 
washer

90% CFL; ENERGY STAR refrigerator, 
dishwashers, clothes washers, ceiling fans

2.8 to 3.4-kW PV; flat-plate collector solar 
thermal water heating

No 10-kW PV on one building; solar hot water 
heating on all buildings

All HERS rated All Builders Challenge certified All federal tax credit qualified

o.c. = on center wood framed walls; Pa = pascals; PV = photovoltaic; SEER = Seasonal Energy Efficiency Ratio; SHGC = solar heat gain 
coefficient; XPS = extruded polystryene

Table 6. Summary of Energy Efficiency Measures Incorporated in Case Study Homes in the Cold Climate (continued)
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CASE STUDIES/SUMMARY

Devoted Builders, LLC

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/
ba_bp_devoted_cold.pdf

Nelson Construction

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/
ba_bp_nelson_cold.pdf

Rural Development, Inc.

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/
ba_bp_ruraldevelopment_cold.pdf

S&A Home

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/
ba_bp_sahomes_cold.pdf

Shaw Construction

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/
ba_bp_shaw_cold.pdf
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APPENDIX A:
References and More Information 
on Air Sealing

2012 IECC. 2012 International Energy Conservation Code, Section 402.4 “Air Leakage,” Section 403.5 
“Mechanical Ventilation,” International Code Council (ICC), Washington, DC. www.iccsafe.org/Store/Pages

2012 IRC. 2012 International Residential Code, Section M 1507.3, R303.4, R403.5

2010 ASHRAE, American Society of Heating, Refrigerating, and Air Conditioning Engineers, Atlanta, GA. 
ASHRAE Standard 62.2-2010

Air Sealing: A Guide for Contractors to Share with Homeonwners - Volume 10, Building America, Pacific 
Northwest National Laboratory, Oakridge National Laboratory, PNNL-19284

Builders Challenge Guide to 40% Whole-House Energy Savings in the Cold and Very Cold Climates, 
Volume 12, Building America Best Practices Series, February 2011, PNNL-20139

Building Science Corporation 2009a. Air Barriers—Tub, Shower and Fireplace Enclosures. Information 
Sheet 407 for All Climates 5/20/2009, prepared by BSC for DOE’s Building America Program. http://
www.buildingscience.com/documents/information-sheets/4-air-barriers/air-barriers2014tub- shower-and-
fireplace-enclosures/?searchterm=building%20america

Building Science Corporation 2009b. Air Sealing Windows. Information Sheet 406 for All Climates 
5/20/2009, prepared by BSC for DOE’s Building America Program. http://www.buildingscience.com/
documents/information-sheets/4-air-barriers/sealing-air-barrier-penetrations/?searchterm=building%20
america

Building Science Corporation 2009c. Critical Seal (Spray Foam at Rim Joist). Information Sheet 408 
for All Climates 09/18/2009, prepared by BSC for DOE’s Building America Program. http://www.
buildingscience.com/documents/information-sheets/4-air-barriers/info-408-critical-seal-spray-foam-at-
rim-joist/?searchterm=building%20america
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Building Science Corporation 2009e. Sealing Air Barrier Penetrations, Information Sheet 405 
for All Climates 5/20/2009, prepared by BSC for DOE’s Building America Program. http://
www.buildingscience.com/documents/information-sheets/4-air-barriers/sealing-air-barrier-
penetrations/?searchterm=building%20america

DOE – 2009a. Attic Access Insulation and Air Sealing. http://www.energysavers.gov/your_home/
insulation_airsealing/index.cfm/mytopic=11400

DOE – 2009b. Energy Savers: Sealing Air Leaks. www1.eere.energy.gov/consumer/tips/air_leaks.html

DOE – 2009c. Energy Savers: Your Home - Weather Stripping. http://www.energysavers.gov/your_home/
insulation_airsealing/index.cfm/mytopic=11280 

EPA – 2008a. A Do-It-Yourself Guide to Sealing and Insulating with ENERGY STAR. EPA, May 2008. http://
www.energystar.gov/index.cfm?c=diy.diy_index www.energystar.gov/index.cfm?c=diy.diy_index

EPA – 2008b. ENERGY STAR Qualified Homes Thermal Bypass Checklist Guide. http://www.energystar.
gov/ia/partners/bldrs_lenders_raters/downloads/TBC_Guide_062507.pdf www.energystar.gov/ia/
partners/bldrs_lenders_raters/downloads/TBC_Guide_062507.pdf 

EPA – 2009c. Sealing Air Leaks: Basement. http://www.energystar.gov/index.cfm?c=diy.diy_sealing_
basement www.energystar.gov/index.cfm?c=diy.diy_sealing_basement

EPA – 2010. Indoor airPLUS Building Professionals. http://www.epa.gov/indoorairplus/building_
professionals.html www.epa.gov/indoorairplus/building_professionals.html

Lstiburek, Joseph. 2010. Guide to Attic Air Sealing. Prepared for U.S. Department of Energy by Building 
Science Corporation. www.buildingscience.com/documents/primers/guide-to-attic-air-sealing-with-
details/?searchterm=air%20sealing

Moriarta, Courtney. 2008. “Fixing Air Leakage in Connecticut Town Houses,” Home Energy Magazine. July/
Aug 2008, p 28-30, www.swinter.com/news/documents/FixingAirLeakage.pdf&amp

Rudd, Armin. 2011. Local Exhaust and Whole House Ventilation Strategies, Prepared by Building Science 
Corporation for the U.S. Department of Energy, http://www.buildingamerica.gov
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APPENDIX B:
Code Note
Whole-House Mechanical Ventilation
[ASHRAE 62.2-2010, 2012 IECC, 2012 IRC]
PNNL-SA-83104

ASHRAE Standard 62.2, Ventilation and Acceptable 
Indoor Air Quality in Low-Rise Residential Buildings, 
defines the roles of and minimum requirements 
for mechanical and natural ventilation systems to 
achieve acceptable indoor air quality. This material 
supplements requirements contained in the national 
model energy codes with respect to mechanical 
ventilation systems. At this time, the residential 
provisions of the IECC do not reference ASHRAE 62.2.

Ventilation
The process of supplying outdoor air to or 
removing indoor air from a dwelling by natural or 
mechanical means. Such air may or may not have 
been conditioned.

Mechanical Ventilation
The active process of supplying air to or removing air from an indoor space by powered equipment.

Natural Ventilation
Ventilation occurring as a result of only natural forces.

CFM
Cubic feet per minute, a standard measurement of airflow.

In the past, no specific requirements for ventilation were imposed for residential buildings because leakage 
in envelope components and natural ventilation were considered adequate to maintain indoor air quality. 
As envelope construction practices have improved, the need to provide fresh air to homes via mechanical 
means has increased.
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ASHRAE Standard 62.2 provides guidelines for ventilation requirements. In addition to addressing whole-
house ventilation, the standard also addresses local exhaust (kitchens and bathrooms) and criteria for 
mechanical air-moving equipment. Ventilation requirements for safety (including combustion appliances, 
adjacent space concerns, and location of outdoor air inlets) are also addressed.

To comply with the ASHRAE standard, residential buildings (including manufactured homes) are required 
to install a mechanical ventilation system. An override control for the occupants is also required.

Plan Review
1. Confirm that a mechanical ventilation system that provides the appropriate ventilation rate (CFM) is 

called out. See ASHRAE 62.2-2010, Table 4.1a, for details.

2. Check that the planned ventilation rate does not exceed 7.5 CFM per 100 ft2 if located in a very cold 
climate or a hot, humid climate. See Tables 8.1 and 8.2 for details.

3. Check that local exhaust systems for kitchens and bathrooms have been planned for appropriately.

Field Inspection

1. Confirm that a mechanical ventilation system that provides the appropriate ventilation rate (CFM) 
 is installed.

2. Confirm that occupant override control has been installed as required by ASHRAE 62.2-2010 section 
4.4, and 2012 IRC, section M1507.3.

Code Citations*

ASHRAE 62.2-2010, Table 4.1a (I-P) Ventilation Air Requirements, CFM
[2012 IRC Table M1507.3.3(1) Continuous Whole-House Ventilation System Airflow Rate Requirements]

Floor Area (ft2) 0-1 Bedrooms 2-3 Bedrooms 4-5 Bedrooms 6-7 Bedrooms 7+ Bedrooms

< 1,500 30 45 60 75 90

1,500 - 3,000 45 60 75 90 105

3,001 - 4,500 60 75 90 105 120

4,501 - 6,000 75 90 105 120 135

6,001 - 7,500 90 105 120 135 150

> 7,500 105 120 135 150 165
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ASHRAE 62.2-2010, Table 8.1 Hot, Humid U.S. Climates

Mobile, AL Savannah, GA Wilmington, NC

Selma, AL Valdosta, GA Charleston, SC

Montgomery, AL Hilo, HI Myrtle Beach, SC

Texarkana, AR Honolulu, HI Austin, TX

Apalachicola, FL Lihue, HI Beaumont, TX

Daytona, FL Kahului, HI Brownsville, TX

Jacksonville, FL Baton Rouge, LA Corpus Christi, TX

Miami, FL Lake Charles, LA Dallas, TX

Orlando, FL New Orleans, LA Houston, TX

Pensacola, FL Shreveport, LA Galveston, TX

Tallahassee, FL Biloxi, MS San Antonio, TX

Tampa, FL Gulfport, MS Waco, TX

Jackson, MS

ASHRAE 62.2-2010, Table 8.2 Very Cold U.S. Climates

Anchorage, AK Marquette, MI Fargo, ND

Fairbanks, AK Sault Ste. Marie, MI Grand Forks, ND

Caribou, ME Duluth, MN Williston, ND

International Falls, MN

2012 IECC, Section R403.5 Mechanical ventilation (Mandatory)
The building shall be provided with ventilation that meets the requirements of the International Residential 
Code or International Mechanical Code, as applicable, or with other approved means of ventilation. 
Outdoor air intakes and exhausts shall have automatic or gravity dampers that close when the ventilation 
system is not operating.

2012 IRC, Section R303.4 Mechanical ventilation
Where the air infiltration rate of a dwelling unit is less than 5 air changes per hour when tested with a 
blower door at a pressure of 0.2 inch w.c. (50 Pa) in accordance with Section N1102.4.1.2, the dwelling unit 
shall be provided with whole-house ventilation in accordance with Section M1507.3.
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2012 IRC, Section M1507.3 Whole-house mechanical ventilation system
Whole-house mechanical ventilation systems shall be designed in accordance with Sections M1507.3.1 
through M1507.3.3.

M1507.3.1 System design
The whole-house ventilation system shall consist of one or more supply or exhaust fans, or a 
combination of such, and associated ducts and controls. Local exhaust or supply fans are permitted 
to serve as such a system. Outdoor air ducts connected to the return side of an air handler shall be 
considered to provide supply ventilation.

M1507.3.2 System controls
The whole-house mechanical ventilation system shall be provided with controls that enable manual 
override.

M1507.3.3 Mechanical ventilation rate
The whole-house mechanical ventilation system shall provide outdoor air at a continuous exchange 
rate of not less than that determined in accordance with Table M1507.3.3(1). 

Exception: The whole-house mechanical ventilation system is permitted to operate intermittently 
where the system has controls that enable operation for not less than 25-percent of each 4-hour 
segment and the ventilation rate prescribed in Table M1507.3.3(1) is multiplied by the factor determined 
in accordance with Table M1507.3.3(2).2012.

Table 7.4. 2012 IRC Table M1507.3.3(2) Intermittent Whole-House Mechanical Ventilation Rate Factors

Run-Time Percentage in 
Each 4-Hour Segment

25% 33% 50% 66% 75% 100%

Factor 4.0 3.0 2.0 1.5 1.3 1.0

*Copyright 2010. American Society of Heating, Refrigerating, and Air Conditioning Engineers, Atlanta, GA. ASHRAE 
Standard 62.2-2010. Reproduced with permission. All rights reserved.

*Copyright 2011.International Code Council, Inc. Falls Church, Virginia. Reproduced with permission. All rights reserved. 
2012 International Energy Conservation Code.

*Copyright 2011. International Code Council, Inc. Falls Church, Virginia. Reproduced with permission. All rights reserved. 
2012 International Residential Code.
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 LSU AgCenter Pub. 3187 Insulating Raised Floors in Hot, Humid Climates     1

Insulating Raised Floors
in Hot, Humid Climates

Research Findings on Moisture Management

Raised floor home in Baton Rouge
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Introduction
This document summarizes 

key information based on a 
cooperative research project 
conducted by the U.S. Depart-
ment of Agriculture’s Forest 
Products Laboratory and the 
Louisiana State University 
Agricultural Center. The study 
was supported by the Forest 
Products Laboratory, APA–The 
Engineered Wood Association 
and the Southern Pine Council. 
This summary is intended for 
homeowners, builders, architects, 
insulation contractors, home 
inspectors, building officials and 
consultants. The study itself 
(Glass and others, 2010) and 
additional references for further 
reading are given at the end of this 
summary.

Why does moisture   
management matter?

We generally want our 
homes to be safe, durable and 
comfortable – all while requiring 
reasonable amounts of energy 
for heating or cooling. The last 
thing homeowners want is to find 
mold or decay in their homes. 
The key to preventing growth of 
mold and decay fungi is proper 
moisture management. It also is 
essential for preventing corrosion 
of nails and screws that hold the 
structure together and avoiding 
expansion/contraction damage 
such as cupping or buckling of 
wood flooring.

How much moisture    
is too much?

Wood has a strong affinity 
for water vapor. At a relative 
humidity of 50 percent at room 
temperature, wood holds about 
10 percent of its dry weight 

as absorbed moisture. This 
percentage commonly is called 
moisture content. At 80 percent 
relative humidity, wood moisture 
content is about 16 percent. 
When moisture content increases, 
wood expands. When wood dries, 
it shrinks. Expansion/contraction 
damage depends on how much 
the moisture content changes 
and how sensitive the particular 
construction or wood product is 
to such changes.

The traditional guideline 
for protecting wood and wood 
products from rot or decay is 
to keep the moisture content 
below 20 percent. Studies have 
shown, however, that mold 
growth can occur on wood at 
moisture content levels above 
15 to 18 percent, and corrosion 
of metal fasteners in treated 
wood can occur when moisture 
content exceeds 18 to 20 percent. 
Reaching these moisture content 
levels does not mean mold growth 
or corrosion will necessarily occur. 
For each of these moisture-related 
problems, a key factor is the 

Figure 1. Example of an open crawl space.

amount of time the wood spends 
at an elevated moisture level.

How does insulation affect 
moisture levels?

The rates of wetting and 
drying of building assemblies, 
whether they are floors, walls 
or ceilings, can be affected by 
thermal insulation. The job of 
thermal insulation is to slow 
down heat flow – to help keep the 
inside of the house warm when it’s 
cold outside and cool when it’s hot 
outside. In addition to its thermal 
resistance, insulation provides 
some resistance to moisture 
migration, and this resistance can 
vary widely between different 
types of insulation. Insulation’s 
effect on limiting heat flow will 
coincidentally make certain parts 
of the floor assembly warmer 
(or cooler) than other parts of 
the assembly. This is important 
because wood tends to dry 
when it is warm relative to its 
surroundings and is prone to 
moisture accumulation when it is 
cooler than its surroundings.
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4     LSU AgCenter Pub. 3187 Insulating Raised Floors in Hot, Humid Climates

Figure 2. Example of a wall-vented crawl space.

Three different   
crawl space types

For the purpose of discussing 
moisture management, crawl 
spaces can be classified into three 
different types.

1. We refer to open pier-and-
beam foundations as open 
crawl spaces. (See Figure 1, 
page 3.) Open crawl spaces 
may have a continuous wall on 
just the front side and be open 
on the other sides.

2. We refer to crawl spaces with 
continuous perimeter walls 
that include vents to the 
outside as wall-vented crawl 
spaces. (See Figure 2.)

3. Finally, we refer to crawl spaces  
with continuous perimeter 
walls with no vents as closed 
crawl spaces. (See Figure 3.)

A closed crawl space, with 
regard to air and water vapor 
movement, is effectively part of 
the interior space and is intended 
to be isolated from the ground 
and the exterior. The ground 

of construction is not typical and 
is risky in flood hazard areas.

Building codes require that 
raised floor foundations in flood 
hazard areas permit floodwaters 
to move through the space under-
neath the building. That can be 
achieved in closed crawl spaces 
with breakaway panels or vents 
that normally stay closed but open 
when floodwaters exert pressure. 
The long-term ability of these 
devices to remain sufficiently 
airtight to provide an essentially 
closed crawl space has not been 
demonstrated. Furthermore, in 
the event of a flood, the crawl 
space will flood, and the perimeter 
walls will inhibit drainage and 
drying after the flood. In addition, 
potential floodwater contaminants 
and mold growth, which may 
occur subsequent to flooding in a 
closed crawl space, will be coupled 
with indoor air. Because of these 
hazards, the closed crawl space is 
not advisable in flood-prone areas.

and perimeter walls typically are 
covered with a vapor barrier, and 
the crawl space may be provided 
with conditioned air. A number 
of studies in various climates have 
shown this type of crawl space can 
remain safely dry, but this method 

Figure 3. Sketch of a closed crawl space with conditioned air supply. 
[Illustration: Dennis Livingston, Community Resources. 

Reprinted with permission of the U.S. Environmental Protection Agency.]
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Managing rainwater   
and soil moisture

Site grading and management 
of roof runoff can largely 
determine how wet the soil 
becomes under a house. In 
general, the soil around the 
foundation should be graded 
so water drains away from the 
building. Wet soil under a raised 
house can supply a large amount 
of humidity to crawl spaces, 
especially in wall-vented crawl 
spaces.

An established method of 
limiting evaporation of moisture 
from wet soil into wall-vented 
crawl spaces is to cover the soil 
with a vapor retarder such as 
polyethylene, typically 0.15 
millimeters (6 mil) or thicker. The 
use of soil covers in wall-vented 
crawl spaces is based on a large 
body of research. If site conditions 
allow rainwater to wind up on top 
of the soil cover, however, the soil 
cover may be counterproductive.

Results from this study 
showed humidity levels (on an 
absolute scale) in open crawl 
spaces were essentially the same as 
outdoors. This means evaporation 
from the soil under an open crawl 
space is overpowered by a high 
rate of air exchange between the 
crawl space and the outdoors. 
This finding suggests if a house 
is to be built on a site with poor 
grading and drainage, an open 
crawl space would be preferable to 
a wall-vented crawl space.

Water vapor movement
Water vapor generally 

diffuses from an area of higher 
concentration to one with 
lower concentration. This often 
corresponds with migration from 

higher temperature to lower 
temperature. For example, when 
a building is air-conditioned and 
the outdoor climate is hot and 
humid, water vapor migrates 
through the building shell from 
outdoors to indoors. This is 
referred to as inward vapor drive.

Inward vapor drive means 
water vapor will be absorbed by 
the subfloor from the outside. 
This absorbed moisture will 
migrate through the subfloor 
and will dry to the inside. When 
the rate of wetting is higher than 
the rate of drying, moisture will 
accumulate in the subfloor. If the 
moisture content gets too high for 
too long, problems like mold and 
rot can occur.

To protect the subfloor from 
moisture accumulation, the 
insulation under the subfloor 
should be selected to provide 
enough resistance to the inward 
vapor drive.

Experimental study
Conditions were monitored in 

a dozen Louisiana homes – eight 
in New Orleans and four in Baton 
Rouge. Eleven of the 12 homes 
were located in flood hazard 
areas and were constructed with 
open pier foundations. The sole 
home in the sample with a wall-
vented crawl space incorporated 
a vapor-retarding soil cover, in 
accordance with conventional 
recommendations. The 11 other 
homes (with open crawl spaces) 
did not incorporate soil covers.

Air temperature and humidity 
were measured with data loggers 
placed indoors, outdoors and in 
crawl spaces. Moisture content 
and temperature of the wood or 
plywood subfloor was measured, 
typically twice each month. 
Monitoring started in October 
2008 and concluded in October 
2009.

Figure 4a. Example of rigid, foil-faced polyisocyanurate foam.
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The sample of 12 houses 
included six different insulation 
systems:

A. 2-inch-thick, rigid, foil-
faced polyisocyanurate foam 
insulation installed below 
the floor joists. All seams 
were sealed with foil tape, 
penetrations were sealed with 
spray foam and rim joist areas 
were insulated with spray foam 
type D below (Figure 4a, page 
5).

B. 2 inch average thickness of 
approximately 2 pounds per 
cubic foot closed cell sprayed 
polyurethane foam below the 
subfloor (Figure 4b).

C. 2.6 inch average thickness of 
medium-density (1 pound per 
cubic foot) open cell sprayed 
polyurethane foam below the 
subfloor.

D. 3.4 inch average thickness of 
low-density (0.5 pounds per 
cubic foot) open cell sprayed 
polyurethane foam below the 
subfloor (Figure 4c).

E. Same as D, except with the 
addition of one coat of a spray-
applied vapor retardant paint 
coating (nominal perm rating 
less than 0.5).

F. 6.25-inch, kraft-faced 
fiberglass batts installed 
between floor joists with the 
kraft facing up against the 
subfloor, supported by metal 
rods (Figure 4d, page 7).

All insulation systems were 
nominally R-13, except the batt 
insulation, which was nominally 
R-19. 

Houses in New Orleans 
originally were insulated with 
fiberglass batt insulation. 
Contractors removed batt 
insulation from half of the floor 
and replaced it with rigid foam 
or spray foam insulation. Floors 
in the Baton Rouge houses were 
insulated entirely with rigid foam 
and/or spray foam.

Results
The main results are 

summarized here, followed by 
a discussion of the main factors 
affecting subfloor moisture levels 
and the implications.

 For all 12 houses the pre-
dominant vapor drive 
was inward from May 
through October (when air 
conditioning was running). 
During the other months, the 
difference between indoor and 
outdoor water vapor pressure 
(a way of expressing humidity 
on an absolute scale) was 
small.

Figure 4b. Example of closed cell spray foam.

Figure 4c. Example of open cell spray foam.
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 LSU AgCenter Pub. 3187 Insulating Raised Floors in Hot, Humid Climates     7

Figure 4d. Example of typical fiberglass batt insulation.

 Air temperature in open 
crawl spaces was very close 
to outdoor air temperature. 
These crawl spaces were 
slightly warmer than outdoors 
in cold weather and slightly 
cooler than outdoors in warm 
weather.

 In contrast, the wall-vented 
crawl space was considerably 
warmer than outdoors in cold 
weather and considerably 
cooler than outdoors in warm 
weather.

 In all crawl spaces, water 
vapor pressure essentially was 
the same as outdoor vapor 
pressure.

 Moisture conditions within 
plywood or solid wood 
subfloors were found to 
depend on several variables:

  Season of the year.

  Indoor temperature during  
 summer.

  Type of interior floor finish.

  Type of under-floor   
 insulation.

Seasonal effect
In most cases, a seasonal trend 

was observed of higher subfloor 
moisture content during summer 
and lower subfloor moisture 
content during winter. This is a 
result of the subfloor being cooler 
than the crawl space during the 
months when air conditioning 
is running and warmer than the 
crawl space during the winter. The 
seasonally varying temperature 
differences between the subfloor 
and the crawl space are amplified 
by the thermal insulation, which 
is located between the subfloor 
and the crawl space.

Air conditioning   
and indoor temperature

For a given type of insulation 
and interior floor finish, subfloor 
moisture content generally 
increased with decreasing indoor 
temperature during summer. 
That is, the cooler the air 
conditioning was keeping the 
temperature indoors, the wetter 
the subfloor. The potential for 
low air conditioning set-point 
temperatures to cause problematic 
moisture accumulation in 
floors over crawl spaces in the 
southeastern United States has 
been recognized for decades 
(Verrall 1962).

A cautious designer should 
select floor insulation that can 
accommodate lower-than-
average temperatures during 
the air conditioning season 
without resulting in moisture 
accumulation in the subfloor. 
On the other hand, homeowners 
in hot, humid climates can 
reduce the risk of seasonal 
moisture accumulation if they 
set the thermostats controlling 
their air conditioners as high 
as they feel is practical. Houses 
in the study with summertime 
indoor temperatures of 78 

degrees F or higher did not 
show elevated subfloor moisture 
levels, regardless of the type 
of floor insulation. Higher air 
conditioner thermostat settings 
will, along with reducing the 
risk of moisture problems in 
subfloors, result in less energy 
consumption. Use of ceiling fans 
and stand-alone dehumidifiers 
can improve summertime 
comfort levels in homes with 
higher air conditioning set-point 
temperatures.
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Interior floor finish
For a given indoor temperature 

and type of insulation, 
summertime subfloor moisture 
content generally was higher 
under an impermeable floor finish 
such as vinyl than under carpet. 
Vinyl is very impermeable and 
prevents inward drying of the 
subfloor. Carpet, on the other 
hand, is much more permeable to 
water vapor. Hardwood flooring 
with polyurethane finish and 
ceramic tile are less permeable 
than carpet but considerably 
more permeable than vinyl. 
Impermeable floor finishes, 
by inhibiting inward drying of 
the subfloor, raise summertime 
subfloor moisture content.

Types of insulation and  
resistance to water vapor flow

For a given indoor temperature 
and type of interior floor finish, 
higher subfloor moisture content 
during summer was found with 
more permeable insulation. 
Greater permeability allows for 
water vapor to migrate through 
insulation and into subfloor 
materials. 

Foam board faced with 
aluminum foil is essentially 
impermeable to water vapor. 
Closed cell spray foam insulation 
is somewhat impermeable. 
These types of insulation 
showed good performance, 
preventing summertime moisture 
accumulation in subfloors.

In contrast, open cell spray 
foam and batt insulation are much 
more permeable. Open cell foam 
gave subfloor moisture contents 
above 20 percent in some cases 
when vinyl flooring was present 
and the air-conditioned indoor 
temperature was relatively low 
during the summer. This type of 

insulation was not reliable for 
preventing summertime moisture 
accumulation in subfloors.

Batt insulation, although 
giving lower subfloor moisture 
contents on average than open 
cell foam, also gave some elevated 
moisture levels (above 20 percent 
moisture content). The glass fibers 
do not provide much resistance 
to water vapor diffusion, but the 
kraft paper facing, right below 
the subfloor, does provide some 
resistance. The kraft facing 
becomes more permeable as 
relative humidity increases, 
however, and in the southeastern 
United States, the outdoor 
relative humidity commonly is 
above 80 percent.

In a few instances, open cell 
foam was finished with a coat of 
vapor retardant paint. One reason 
for choosing this combination 
is that open cell foam plus paint 
is less expensive than closed 
cell foam. If the floor finish was 
carpet, the application of vapor 
retardant paint over open cell 

foam had no discernable effect 
on subfloor moisture content. It 
should be noted, however, that 
subfloor moisture contents under 
carpeted floors never became 
elevated, due to the moderately 
high vapor permeability of the 
carpet. 

In contrast, if the floor finish 
was vinyl, the vapor retardant 
paint applied over open cell 
foam appeared to result in lower 
subfloor moisture contents on 
average (relative to an otherwise 
identical floor system with the 
vapor retardant paint omitted), 
but some individual moisture 
readings still exceeded 16 
percent moisture content. The 
data regarding the effect of 
vapor retardant paint were not 
conclusive, and further research 
is needed to determine whether 
the combination of open cell 
foam and vapor retardant paint 
can be a reliable strategy for 
preventing summertime moisture 
accumulation in subfloors in this 
climate.

Raised floor home in Baton Rouge
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Summary
Twelve houses in New Orleans 

and Baton Rouge, La., were 
monitored over a one-year period. 
In all 12 houses the predominant 
vapor drive was inward from 
May through October (when 
air conditioning was running). 
During the other months, the 
difference between indoor and 
outdoor water vapor pressure was 
small.

The air temperature in open 
crawl spaces was very close to 
outdoor air temperature. These 
crawl spaces were slightly warmer 
than outdoors in cold weather 
and slightly cooler than outdoors 
in warm weather. In contrast, 

the wall-vented crawl space 
was considerably warmer than 
outdoors in cold weather and 
considerably cooler than outdoors 
in warm weather. In all crawl 
spaces, water vapor pressure was 
essentially the same as outdoor 
vapor pressure.

Moisture conditions within 
plywood or solid wood subfloors 
generally showed a seasonal trend 
of higher moisture content during 
the summer and lower moisture 
content during the winter. 
Subfloor moisture content during 
summer generally increased with 
decreasing indoor temperature 
(the lower the air conditioning 
kept the temperature, the wetter 
the subfloor), increased with 

decreasing permeability of the 
interior floor finish (wetter 
subfloor under vinyl than under 
carpet) and increased with 
increasing permeability of the 
under-floor insulation (wetter 
subfloor with open cell sprayed 
polyurethane foam than with 
closed cell sprayed polyurethane 
foam). Foil-faced rigid foam and 
closed cell sprayed polyurethane 
foam exhibited good 
performance, keeping subfloor 
moisture content within 
acceptable levels. In contrast, 
open cell sprayed polyurethane 
foam and fiberglass batt 
insulation were not reliable for 
preventing summertime moisture 
accumulation in subfloors.

Questions and answers
1.  The study results indicate that open cell 
sprayed polyurethane foam and fiberglass batt 
insulation are not always reliable for raised floor 
systems in this climate. Is there a suitable retrofit 
for a raised floor system in which either open cell 
foam or fiberglass insulation is already installed?

Answer: The study did not address this issue 
directly. The study did find, however, that properly 
sealed foil-faced rigid foam insulation installed below 
the floor joists (without any insulation in the joist 
spaces) prevented summertime subfloor moisture 
accumulation. This performance is attributed to the 
vapor-impermeable aluminum foil facing and the 
air-sealing details at all edges and penetrations. We 
therefore expect this type of insulation to be a suitable 
retrofit for a raised floor system already equipped with 
fiberglass insulation. As long as the existing insulation 
and subfloor have not been exposed to elevated 
moisture levels, it would not be necessary to remove the 
insulation.

If it is not feasible to add foil-faced rigid foam (due 
to obstructions, affordability, etc.), the risk of subfloor 
wetting may be reduced in batt insulated floors by 
keeping the air conditioning thermostat setting at 
78 degrees F or higher and replacing vinyl and other 

impermeable floorings with more permeable floorings. 
Although the study did not investigate the effect of 
drooping batt insulation, we would expect that drooping 
batts pose an additional risk due to humid air bypassing 
the kraft vapor retarder, leading to increased moisture 
accumulation in the cool subfloor of an air-conditioned 
home. We advise making sure all batts are held in full 
contact with the subflooring.

Likewise, risk of moisture problems in homes with 
open cell foam subfloor insulation may be reduced by 
the same strategies (higher thermostat settings and 
more permeable flooring). Although the study did not 
investigate the effect of multiple coats of vapor retardant 
paint over open cell foam, it is possible this strategy 
would result in lower summertime subfloor moisture 
levels.

2.  The study results indicate closed cell spray 
foam is a suitable insulation for raised floor 
systems in southern Louisiana. Should the floor 
joists, as well as the subflooring, be covered with 
closed cell spray foam?

Answer: The study did not address this issue, and 
we therefore cannot make explicit recommendations. 
It could be argued from building science principles, 
however, that covering the joists in wall-vented crawl 
spaces with closed cell foam is likely to keep them drier 
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10     LSU AgCenter Pub. 3187 Insulating Raised Floors in Hot, Humid Climates

during summer months. As the study indicated, in a 
wall-vented crawl space, crawl space temperature can 
be noticeably cooler than outside temperature during 
summer months while water vapor pressure in the crawl 
space is very close to that of the outdoor environment. 
This results in high relative humidity levels in the crawl 
space. Under these conditions, the joists are likely to 
reach higher than desirable moisture levels. Therefore, 
isolating the joists from crawl space conditions by 
covering them with closed cell foam could reasonably be 
expected to limit the peak moisture content they reach 
during summer months. In contrast, in open crawl 
spaces, both temperature and vapor pressure are very 
similar to outdoor conditions, and thus seasonal peak 
moisture content of the floor joists is expected to remain 
in a safe range. For this reason, covering the joists in 
open crawl spaces with closed cell foam is not expected 
to provide substantial benefits.

3.  Will covering floor joists with spray foam 
increase the risk of termite infestation?

Answer: Covering the joists with spray foam 
can interfere with performing periodic inspections 
for termites. The degree of risk concerning termite 

infestation depends on location of the joists and whether 
they are preservative treated. Joists that are in contact 
with piers – or near perimeter walls in the case of 
wall-vented crawl spaces – have the potential to serve 
as infestation routes. If joists are not pressure treated, 
spraying them with borate preservative coating will 
substantially lower infestation risk. Homeowners who 
have contracts with pest control operators for termite 
inspection should follow the contract terms.

4.  What is a suitable time of year to install closed 
cell spray foam insulation?

Answer: In a new home that is not yet occupied, 
the season for installation would not appear to matter, 
although it is important to ensure that the floor system 
is adequately dry before installing the insulation. A floor 
deck that was constructed with wet lumber or that was 
exposed to rain before the building was enclosed should 
be allowed to dry. In an existing occupied home that is 
air-conditioned during the summer, installation would 
be best done during late fall, winter or early spring. The 
floor system moisture content at time of installation will 
be less important if the interior floor covering is vapor-
permeable.

Advanced Energy. Various articles on closed crawl 
spaces. www.crawlspaces.org

EPA. 2011. U.S. Environmental Protection 
Agency’s “Indoor airPLUS” new homes labeling 
program. See Technical Guidance – Moisture 
Control. www.epa.gov

Glass, S.V., and A. TenWolde. 2007. Review of 
in-service moisture and temperature conditions in 
wood-frame buildings. General Technical Report 
FPL–GTR–174. Madison, Wisc: U.S. Department 
of Agriculture, Forest Service, Forest Products 
Laboratory. www.fpl.fs.fed.us

Glass, S.V., C.G. Carll, J.P. Curole, and M.D. 
Voitier. 2010. Moisture performance of insulated, 
raised, wood-frame floors: A study of twelve houses 
in southern Louisiana. Proceedings of Thermal 
Performance of the Exterior Envelopes of Whole 
Buildings XI International Conference.   
www.fpl.fs.fed.us

Lstiburek, J. 2004. Conditioned crawl space 
construction, performance and codes. Building 
Science Corporation Research Report 0401.   
www.buildingscience.com

Lstiburek, J.W. 2008. New light in crawl spaces. 
ASHRAE Journal 50(5):66–74.    
www.buildingscience.com

Rose, W.B. 2001. Background on crawl space 
regulation, construction and performance. In: 
Technology assessment report: A field study 
comparison of the energy and moisture performance 
characteristics of ventilated versus sealed crawl spaces 
in the South [Chapter 1]. Report prepared for U.S. 
Department of Energy. Raleigh, N.C.    
www.crawlspaces.org

Verrall, A.F. 1962. Condensation in air-cooled 
buildings. Forest Products Journal 12(11):531–536.

Further reading
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Bellaire, Texas, Code of Ordinances

BUILDINGS >> ARTICLE II-A. - FLOOD DAMAGE PREVENTION

FLOOD HAZARD REDUCTION >>

 

DIVISION 5. PROVISIONS FOR FLOOD HAZARD REDUCTION

Sec. 9-70.17. General standards. 

Sec. 9-70.18. Specific standards. 

Sec. 9-70.19. Standards for subdivision proposals.

Sec. 9-70.20. Standards for areas of shallow flooding (AO/AH Zones).

Sec. 9-70.21. Penalties for noncompliance.

Secs. 9-71—9-76. Reserved. 

 
 

Sec. 9-70.17. General standards.

In all areas of special

construction and substantial

(1) 

All new construction

modified) and

movement

loads, including

(2) 

All new construction

methods and

(3) 

All new construction

materials resistant

(4) 

All new construction

electrical, heating,

other service

water from

of flooding;

(5) 

Bellaire, Texas, Code of Ordinances >> PART II - CODE OF ORDINANCES >> Chapter 9 

FLOOD DAMAGE PREVENTION >> DIVISION 5. PROVISIONS FOR 

>> 

PROVISIONS FOR FLOOD HAZARD REDUCTION  

 

 

70.19. Standards for subdivision proposals. 

70.20. Standards for areas of shallow flooding (AO/AH Zones). 

70.21. Penalties for noncompliance. 

standards.  

special flood hazards, the following provisions are required

substantial improvements: 

construction or substantial improvements shall be designed

and adequately anchored to prevent flotation, collapse

movement of the structure resulting from hydrodynamic and 

including the effects of buoyancy; 

construction or substantial improvements shall be constructed

and practices that minimize flood damage; 

construction or substantial improvements shall be constructed

resistant to flood damage; 

construction or substantial improvements shall be constructed

heating, ventilation, plumbing and air conditioning

service facilities that are designed and/or located so as

from entering or accumulating within the components 

flooding; 

Chapter 9 - 

DIVISION 5. PROVISIONS FOR 

required for all new 

designed (or 

collapse or lateral 

 hydrostatic 

constructed by 

constructed with 

constructed with 

 equipment and 

as to prevent 

 during conditions 

F.3.d
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All new and

or eliminate

(6) 

New and replacement

minimize or

from the system

(7) 

On-site waste

or contamination

(Ord. No. 87-012, § 7, 3-30-1987)

Sec. 9-70.18. Specific standards.

In all areas of special

provided as set forth in division

or division 5, section 9-70.19

(1) 

Residential

any residential

elevated as

elevation shown

Map. A registered

submit a ce

subsection,

satisfied. 

(Ord. No. 04-032, § 3, 6-7-2004)

(2) 

Nonresidential

of any commercial,

have the lowest

highest of the

Flood Hazard

sanitary facilities,

is watertight

and with structu

and hydrodynamic

engineer or

specifications

and methods

practice as

and replacement water supply systems shall be designed

eliminate infiltration of floodwaters into the system; 

replacement sanitary sewage systems shall be designed

or eliminate infiltration of floodwaters into the system

system into floodwaters; and 

waste disposal systems shall be located to avoid impairme

contamination from them during flooding. 

1987) 

standards.  

special flood hazards where base flood elevation data

division 3, section 9-70.7, division 4, section 9-70.14

70.19, subsection (d), the following provisions are required:

Residential construction. New construction and substantial improvement

residential structure shall have the lowest floor (including

as a minimum, to one foot above the highest of the

shown on the effective FIRM and the Flood Hazard

registered professional engineer, architect or land surveyor

certification to the floodplain administrator that the standard

subsection, as proposed in division 4,section 9-70.15, subsection

2004) 

Nonresidential construction. New construction and substantial

commercial, industrial or other nonresidential structure

lowest floor (including basement) elevated to one foot

the base flood elevation shown on the effective FIRM

Hazard Recovery Data Map or, together with attendant

facilities, be designed so that below the base flood level

watertight with walls substantially impermeable to the passage

structural components having the capability of resisting

hydrodynamic loads and effects of buoyancy. A registered

or architect shall develop and/or review structural design,

specifications and plans for the construction, and shall certify

methods of construction are in accordance with accepted

as outlined in this subsection. A record of such certification

designed to minimize 

designed to 

system and discharge 

impairment to them 

data has been 

70.14, subsection (8), 

required: 

improvement of 

(including basement) 

the base flood 

Hazard Recovery Data 

surveyor shall 

standard of this 

subsection (a)(1), is 

substantial improvement 

structure shall either 

foot above the 

IRM and the 

attendant utility and 

level the structure 

passage of water 

resisting hydrostatic 

registered professional 

design, 

certify that the design 

accepted standards of 

certification which 

F.3.d
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includes the specific elevation (in relation to mean sea level) to which such 

structures are floodproofed shall be maintained by the floodplain 

administrator. 

(Ord. No. 04-032, § 3, 6-7-2004) 

(3) 

Enclosures. New construction and substantial improvements, with fully 

enclosed areas below the lowest floor that are usable solely for parking of 

vehicles, building access or storage in an area other than a basement and 

hydrostatic flood forces on exterior walls by allowing for the entry and exit by 

a registered professional engineer or architect or meet or exceed the 

following minimum criteria: 

a. 

A minimum of two openings having a total net area of not less than 

one square inch for every square foot of enclosed area subject to 

flooding shall be provided; 

b. 

The bottom of all openings shall be no higher than four inches above 

grade; 

(Ord. No. 05-045, § 2, 7-11-2005) 

c. 

Openings may be equipped with screens, louvers, valves or other 

coverings or devices provided that they permit the automatic entry 

and exit of floodwaters. 

(Ord. No. 00-028, 4-17-2000) 

(4) 

Manufactured homes. 

a. 

Require that all manufactured homes to be placed within Zone A on a 

community's FHBM or FIRM shall be installed using methods and 

practices which minimize flood damage. For the purpose of this 

requirement, manufactured homes must be elevated and anchored to 

resist flotation, collapse or lateral movement. Methods of anchoring 

may include, but are not limited to, use of over-the-top or frame ties to 

ground anchors. This requirement is in addition to applicable State 

and local anchoring requirements for resisting wind forces. 

b. 

Require that manufactured homes that are placed or substantially 

improved within Zones A1-30, AH, and AE on the community's FIRM 

on sites: (i) outside of a manufactured home park or subdivision, (ii) in 

F.3.d
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a new

an 

existing

manufactured

a flood,

floor

elevation

foundation

c. 

Require

improved

subdivision

that

elevated

(i) 

(ii) 

(5) 

Recreational

within Zones

the site for

for highway

C(1), and the

homes" in 

highway use

only by quick

permanently

(Ord. No. 87-012, § 8, 3-30-1987;

063, § 1(App. A), 11-5-2007)

Sec. 9-70.19. Standards for

new manufactured home park or subdivision, (iii) in

 existing manufactured home park or subdivision, 

existing manufactured home park or subdivision on which

manufactured home has incurred "substantial damage"

flood, be elevated on a permanent foundation such

floor of the manufactured home is elevated to or above

elevation and be securely anchored to an adequately

foundation system to resist flotation, collapse, and lateral

Require that all manufactured homes be placed or substantially

improved on sites in an existing manufactured home

subdivision with Zones A1-30, AH and AE on the community's

that are not subject to the provision of subpart (4) of 

elevated so that either: 

 

The manufactured home shall have the lowest

as a minimum, to one foot above the highest

elevation shown on the effective FIRM and the

Recovery Data Maps flood elevation, or 

 

The manufactured home chassis is supported

piers or other foundation elements of at least

strength that are no less than 36 inches in height

and be securely anchored to an adequately anchored

foundation system to resist flotation, collapse,

movement. 

Recreational vehicles. Require that recreational vehicles placed

Zones A1-30, AH, and AE on the community's FIRM either:

for fewer than 180 consecutive days, (ii) be fully licensed

highway use, or (iii) meet the permit requirements of article

the elevation and anchoring requirements for "manufactured

 subsection (4) of this section. A recreational vehicle

use if it is on its wheels or jacking system, is attached

quick disconnect type utilities and security devices, and

permanently attached additions. 

1987; Ord. No. 96-063, 11-4-1996; Ord. No. 00-028, 4-17-

2007) 

for subdivision proposals.  

in an expansion to 

 or (iv) in an 

which a 

damage" as a result of 

such that the lowest 

above the base flood 

adequately anchored 

lateral movement. 

substantially 

home park or 

community's FIRM 

 this section be 

lowest floor elevated 

highest of the base flood 

the Flood Hazard 

supported by reinforced 

least equivalent 

height above grade 

anchored 

pse, and lateral 

placed on sites 

either: (i) be on 

licensed and ready 

article 4, section 

"manufactured 

vehicle is ready for 

attached to the site 

and has no 

-2000; Ord. No. 07-

F.3.d
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(a) 

All subdivision proposals

be consistent with 

(b) 

All proposals for the

parks and subdivisions

3, section 9-70.8, division

article. 

(c) 

Base flood elevation

proposed development

is greater than 50 

pursuant to division

this article. 

(d) 

All subdivision proposals

have adequate drainage

(e) 

All subdivision proposals

have public utilities

located and constructed

(Ord. No. 87-012, § 9, 3-30-1987)

Sec. 9-70.20. Standards for

Located within the

70.7, the areas designated

associated with base flood

not exist and where the path

evident. Such flooding is characterized

provisions apply: 

(1) 

All new construction

have the lowest

adjacent grade

community's

(2) 

All new construction

structures:

a) 

proposals including manufactured home parks and subdivisions

 division 1, sections 9-70.2, 9-70.3 and 9-70.4 of this

the development of subdivisions including manufactured

subdivisions shall meet development permit requirements

division 4, section 9-70.15 and the provisions of division

elevation data shall be generated for subdivision proposals

development including manufactured home parks and subdivisions

 lots or five acres, whichever is lesser, if not otherwise

division 3, section 9-70.7 or division 4, section 9-70.14, 

proposals including manufactured home parks and subdivisions

drainage provided to reduce exposure to flood hazards.

proposals including manufactured home parks and subdivisions

utilities and facilities such as sewer, gas, electrical and water

constructed to minimize or eliminate flood damage. 

1987) 

for areas of shallow flooding (AO/AH Zones).

the areas of special flood hazard established in division

designated as shallow flooding. These areas have special flood

flood depths of one to three feet where a clearly defined

path of flooding is unpredictable and where velocity

characterized by ponding or sheet flow; therefore, 

construction and substantial improvements of residential

lowest floor (including basement) elevated above the

grade at least as high as the depth number specified

community's FIRM (at least two feet if no depth number is specified):

construction and substantial improvements of nonresidential

: 

subdivisions shall 

this article. 

manufactured home 

requirements of division 

division 5 of this 

proposals and other 

subdivisions which 

otherwise provided 

 subsection (8) of 

subdivisions shall 

hazards. 

subdivisions shall 

water systems 

Zones).  

division 3, section 9-

flood hazards 

defined channel does 

velocity flow may be 

 the following 

residential structures 

the highest 

specified in feet on the 

specified): 

nonresidential 

F.3.d
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Have the lowest floor (including basement) elevated above the 

highest adjacent grade at least as high as the depth number specified 

in feet on the community's FIRM (at least two feet if no depth number 

is specified); or 

b) 

Together with attendant utility and sanitary facilities be designed so 

that below the base flood level the structure is watertight with walls 

substantially impermeable to the passage of water and with structural 

components having the capability of resisting hydrostatic and 

hydrodynamic loads of effects of buoyancy; 

(3) 

A registered professional engineer or architect shall submit a certification to 

the floodplain administrator that the standards of this section, as proposed in 

division 4, section 9-70.15, subsection (a)(1), are satisfied; 

(4) 

Require within Zones AH or AO adequate drainage paths around structures 

on slopes, to guide floodwaters around and away from proposed structures. 
  

F.3.d
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Bellaire, Texas, Code of Ordinances

BUILDINGS >> ARTICLE II. - BUILDING CODES

Sec. 9-18. Drainage requirements

(a) 

Requirement for a 

drainage plan must

construction of improvements

whichever is smaller,

(b) 

Objectives of drainage

(1) 

Prevent stormwater

drainage easement

(2) 

Control fill 

(c) 

Definitions. Unless

shall be interpreted

give this section its

(1) 

Special flood

percent or 

(2) 

Base flood

exceeded in

(3) 

Structure means

(4) 

Elevated structur

bottom of the

the ground.

(5) 

Two-year frequency

of occurrence

years over

(6) 

Bellaire, Texas, Code of Ordinances >> PART II - CODE OF ORDINANCES >> Chapter 9 

BUILDING CODES >> DIVISION 1. GENERALLY >> 

requirements for residential construction.  

 drainage plan. Before a construction permit will be

must be approved for all residential sites requiring a permit

improvements or additions if 25 percent or 1,500 square

smaller, of the lot will be disturbed or regraded. 

drainage plan. 

stormwater from flowing onto adjacent property unless

easement agreement is obtained; and 

 that may increase flood damage. 

Unless specifically defined below, words or phrases used

interpreted to give them the meaning they have in common 

its most reasonable application. 

flood hazard area means the land in the floodplain subject

 greater chance of flooding in any given year. 

flood means the flood having a one percent chance of 

in any given year. 

means any area of a walled or roofed building. 

structure means any area of a walled or roofed building

the lowest horizontal structure member of the floor

ground. 

frequency means a rainfall intensity having a 50 percent

occurrence in any given year that occurs on the average of

over a long period of time. 

Chapter 9 - 

be issued, a 

permit for the 

square feet, 

unless appropriate 

used in this section 

 usage and to 

subject to a one 

 being equaled or 

building having the 

floor elevated above 

percent probability 

of every two 

F.3.d

Packet Pg. 95

A
tt

ac
h

m
en

t:
 B

S
C

 A
p

p
en

d
ix

 II
I  

(1
22

3 
: 

B
S

C
 R

ep
o

rt
 o

n
 W

at
er

 V
ap

o
r 

C
o

n
tr

o
l i

n
 C

ra
w

ls
p

ac
e 

C
o

n
st

ru
ct

io
n

)



No net increase means that the volume of material placed on a lot at any 

time must not be greater than the amount of material removed from the lot 

during demolition and subsequent grading operations. 

(7) 

Fill credit means the volume of material removed from the lot during 

demolition of an existing structure that may be imported onto the lot for 

construction, grading and drainage purposes. The fill credit may be 

determined using the chart maintained by the building official or by 

calculating the volume of material removed from the lot during demolition and 

subsequent grading operations. Any fill above the base flood elevation (BFE) 

will not count against the fill credit for the lot. 

(Ord. No. 05-024, § 2, 4-18-2005; Ord. No. 05-044, § 2, 7-11-2005; Ord. No. 05-085, § 2, 12-7-2005) 

(8) 

Pier and beam foundation construction means the floor of the structure is 

elevated above the ground, supported by a number of piers and beams, such 

that floodwaters may rise and recede under the floor of the structure. The 

area under the structure should be graded such that water will not pond. 

(9) 

The height to which any point on the lot, other than the foundation, may be 

filled is limited to an elevation calculated by multiplying the distance from the 

curb by one percent per foot and adding the top of curb elevation. Existing 

elevations which are higher than the calculated elevations are not required to 

be cut to meet the requirements of this section. The calculation only applies 

to fill above the existing elevation. The one percent does not apply to 

proposed interior grades or cross-slopes of swales. In no case shall any point 

on the lot be filled more than eight inches above the existing (pre-

construction) elevations. 

(Ord. No. 05-044, § 2, 7-11-2005) 

(10) 

A lot on which more than four inches of fill is placed shall be required to 

install pressure-treated rot boards or retaining walls on either side of the area 

in which the fill increases the elevation of the lot above that of its neighbors. 

Rot board or retaining wall height in front of the building line is limited to one 

inch above finished grade. 

(Ord. No. 05-044, § 2, 7-11-2005) 

(11) 

Yard Amenities are defined as pools, spas, fountains, waterfalls, outdoor 

kitchens, barbeque pits, fireplaces and other similar outdoor raised features. 

F.3.d
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The one percent and eight inch maximum fill limit does not apply to yard 

amenities. 

(Ord. No. 05-085, § 2, 12-7-2005) 

(d) 

Contents of drainage plan. 

(1) 

Survey and elevation data. The drainage plan shall include data obtained by 

a topographical survey performed under the supervision of and signed, 

sealed and dated by a professional land surveyor registered in the State of 

Texas. The topographical survey shall include as a minimum, the location 

and elevation of existing sidewalks, curb/gutters, ditches, storm sewers, 

sanitary sewers and the existing elevations of the lot. The survey should be 

completed prior to demolition of any structures on the property to provide 

baseline conditions to establish the fill credit for the property. The elevations 

shall be based on the current datum and vertical benchmark system being 

used by the city and should be at a maximum spacing of 20 feet throughout 

the property. The city will furnish, upon request, location and elevation of 

benchmarks available within the city. The drainage plan shall show the 

proposed finished floor elevation and the finished grade elevations of all 

proposed paving and grading on the site and shall include existing and 

planned spot elevations at a maximum of 20 feet spacing covering the lot: 

a. 

Along the perimeter of the lot; 

b. 

Grid across the lot; and 

c. 

Finished floor and adjacent finished grade along the perimeter of all 

slabs, including but not limited to buildings, sidewalks, patios, 

driveways, and decks. 

(2) 

Requirement to drain. Drainage of the lot may be obtained by surface or 

subsurface means, or a combination of the two, as is appropriate and 

necessary so that the stormwater falling on the residential lot upon which 

construction is planned will drain into the street, ditch or storm sewer system 

of the city and not onto adjacent property. However, as a minimum 

requirement, each lot will be required to provide drainage on each side, or in 

the case of a corner lot, on the sides adjoining the adjacent lots, designated 

to carry the two year design storm, sloping to the street, ditch, or storm 

sewer. Cross sectional elevation of the swale shall be shown on the drainage 

plan at three points: at the house, at the swale flow line, and at the side 
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property line. A minimum of three elevations are required to adequately 

define a swale cross section. The engineer preparing the drainage plan shall 

provide supporting calculations to demonstrate that the drainage system 

meets the design criteria. Cross section elevations of a swale shall be 

provided at the front property line, the front of the house, the midpoint of the 

house, the back of the house and at the beginning of the swale. 

(3) 

Limitation on lot fill for property located in the special flood hazard area. 

a. 

Option 1 - Elevated structure without fill. The proposed improvements 

to a property shall result in no net increase in volume of material on 

the lot with the exception of the small amount of concrete used for 

pier and beam foundation construction that may be permitted by the 

building official. The fill credit volume may be used to increase the 

elevation of the lot no more than the amount needed to create a 

maximum elevation equal to a one percent slope from the existing 

street, top of curb, edge of road (if no curb exists) or existing ditch 

high bank, but in no case shall more than eight inches of fill be 

allowed. The engineer preparing the drainage plan must provide 

calculations and supporting data demonstrating that no net increase 

in volume of material is proposed. 

b. 

Option 2 - Elevated structure with fill. If the existing ground elevation 

at the proposed structure is equal to or above the base flood 

elevation (BFE) and the finished floor of the proposed structure will 

be elevated to one foot above the BFE by means of fill, then no 

additional fill on the lot will be allowed. Any volume of material used 

to raise the existing lot elevation to the one percent or eight inch 

maximum fill limit for grading and drainage purposes must be 

mitigated by lowering the finished grade below the existing (pre-

construction) elevation elsewhere on the lot. The engineer preparing 

the drainage plan must provide calculations and supporting data 

demonstrating that no net increase in volume of material is proposed 

with the exception of raising the finished floor to one foot above the 

BFE. 

(Ord. No. 05-024, § 2, 4-18-2005; Ord. No. 05-044, § 3, 7-11-2005) 

(4) 

Limitations on lot fill for property not located in the special flood hazard 

area. Lot fill shall be limited to no more than the amount necessary to 

achieve adequate drainage based on generally accepted engineering design 
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practices but no more than the amount needed to create a maximum 

elevation equal to a one percent slope from the existing street, top of curb, 

edge of road (if no curb exists) or existing ditch high bank. In no case shall 

more than eight inches of fill be allowed on any lot. 

(Ord. No. 05-024, § 2, 4-18-2005; Ord. No. 05-044, § 3, 7-11-2005) 

(5) 

Engineer's seal. The drainage plan shall be prepared, certified, sealed and 

signed by a civil engineer licensed as a professional engineer in the State of 

Texas. 

(e) 

Certificate of occupancy. As a condition precedent to the issuance of any certificate 

of occupancy, a second topographical survey shall be made under the supervision of 

a registered professional land surveyor registered in the State of Texas which shall 

show the "as-built" elevation of the residence and the finished grade elevations of the 

lot, patios, drives, sidewalks, landscaped areas, etc. A civil engineer licensed as a 

Professional Engineer in the State of Texas shall review the "as-built" survey for 

conformance with the approved drainage plan. The Engineer or an Engineer-in-

Training in his employ shall conduct a site visit of the location shown on the survey at 

a date equal to or after the date of the "as-built" survey. The Engineer shall draft a 

letter with the following statement to be attached to and submitted with the "as-built" 

survey: 

I, ____________, a Professional Engineer licensed in the State of Texas, 

have reviewed the "as-built" survey of this property and, on the basis of that 

review and a visit to the site, state that it conforms to the design and intent of 

the approved drainage plan submitted for permit and is in compliance 

with Chapter 9, Buildings, Section 9-18, Drainage requirements for residential 

construction, of the Code of Ordinances of the City of Bellaire, Texas. 

_____ 

(Date) 

_____ 

(Seal & Signature) 

  

The Building Official shall deny a Certificate of Occupancy until the "as-built" survey 

and the Engineer's statement have been properly submitted and approved. 

(Ord. No. 10-037, § 1(App. A), 6-7-2010) 

(f) 

Duty to maintain drainage. All drainage improvements detailed in the drainage plan 

must be maintained to prevent stormwater runoff from flowing onto adjacent property. 
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Interim measures to prevent stormwater from flowing onto adjacent properties shall 

be provided and maintained during construction. It is the responsibility of the owner 

and all subsequent owners to maintain the drainage on their property and to assure 

that no additional fill is added over the amount in the approved drainage plan. No 

alterations to the approved drainage plan shall be performed without first having 

submitted a revised drainage plan and obtaining the proper approval. The city 

building official shall maintain a copy of all drainage plans approved by the city. 

(g) 

Penalties. Any owner or agent of a residential building site or lot for which a drainage 

plan is required that fails to comply with, or is in violation of, any of the requirements 

or provisions of this section, or fails to maintain the approved drainage, shall be 

subject to a fine in an amount not to exceed $500.00. Each day during which any 

such violation is committed or continues shall be considered a separate offense. 

(h) 

Variance. 

(1) 

Where a baseline fill credit does not exist, as in the case of remodeling or 

yard amenity addition, the building official may allow excess fill credit for yard 

amenities, based upon the facts and circumstances of each application, as 

long as the objectives of the drainage plan continue to be met. 

(2) 

The building and standards commission of the city, upon application and 

hearing, shall have the power and authority to allow a variance from the 

requirements of this section upon a finding that the strict application of the 

requirements of this section will affect a hardship of the property and that the 

proposed design complies with the spirit and intent of this section and 

provides protection to the neighboring properties at least equivalent to that 

provided by this section. The building and standards commission shall 

require that sufficient evidence or proof be submitted to substantiate any 

claims that may be made regarding such applications. 

(Ord. No. 05-024, § 2, 4-18-2005; Ord. No. 05-085, § 3, 12-7-2005) 
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CITY OF BELLAIRE 

ECONOMIC DEVELOPMENT POLICY FRAMEWORK 
 
 

Policy Statement 
 
The Bellaire City Council will consider, on a case-by-case basis, using public resources to 
facilitate private sector projects and developments that create and result in 
demonstrable public benefit as stated in the City’s Economic Development Goals below. 
The City’s participation in such projects will be structured as performance-driven, 
meaning that advance funding obligations reside with the private sector applicant and 
repayment will be based on the ability of the project to generate sufficient  City 
revenue.  
 

Economic Development Goals  
 
Protect and enhance the great quality of life for Bellaire citizens by engaging in 
economic development activities that:  
 

 Contribute to and enhance the visual appeal of Bellaire, especially in the 

commercial areas; 

 Incorporate commercial uses valued by Bellaire residents; 

 Provide destination shopping with walkable, pedestrian-friendly linkages to 

surrounding neighborhoods; 

 Incorporate appropriately scaled life-cycle housing opportunities and mixed use; 

 Promote the revitalization of the City’s commercial areas as contemplated by the 

City’s Zoning Ordinance; 

 Contribute to funding all or a portion of a project listed on the City’s Capital 

Improvement Plan; or 

 Advance, in a measurable and quantifiable way, one or more goals of the City’s 

Comprehensive Plan and/or the City Council priorities. 

Evaluation Criteria 
 
As previously stated, the City will consider economic development proposals based on 
their furtherance of the City’s economic development goals, as stated above. Once a 
project has been deemed to support one or more of the City’s economic development 
goals, the project will be evaluated within the context of the applicable criteria, as 
determined by the City.  The City will utilize the criteria below to gauge the benefits of 
the proposal to the City and may request additional information in that regard. 
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a. The overall positive contribution to the City’s economy 
b. The estimated useful economic life of the proposed project 
c. Cost of Service burden – both near term and long term 
d. The amount of private investment to be made 
e. The duration of the City’s investment in the project 
f. Amount of public bonded indebtedness requested, if any 
g. The amount and location of population growth of the City that may occur 

directly as a result of the project 
h. The types and values of public improvements to be made by the applicant as a 

result of the project 
i. The types and values of public improvements required to be made by the City as 

a result of the project  
j. The extent to which the proposed project/business competes with existing 

businesses or activities to the detriment of the local economy 
k. The impact on the potential growth of business opportunities of existing 

businesses  
l. The potential to attract other new businesses to the City as a result of the new 

project/business  
m. The environmental compatibility of the project/business with the City’s quality of 

life goals in regard to the Council Focus Area for Economic Development 
n. The overall impact of the proposed project/business on the desired character of 

its proposed location 
o. Denial of Application.  No economic development agreement will be approved if 

the City Council determines that:  
i. There would be a substantial adverse effect on the provision of 

government service or tax base if the proposal amount was granted;  
ii. The applicant has insufficient financial capacity;  

iii. Planned or potential use of the property would constitute a hazard to 
public safety, health or morals;  

iv. The applicant has a verifiable history of violation of other codes or laws;  
v. The application was filed after the commencement of construction, 

alteration, or installation of improvements related to the project; or  
vi. Any other reason deemed appropriate by the City Council.  

 

Economic Development Tools 
 
If the City chooses to participate in a project, it will determine the appropriate financing 
structure based upon the lawful economic development tools allowed by the State of 
Texas. The choice of tool to be used will be at the sole discretion of the City as it deems 
appropriate based on the amount and duration of investment proposed.  
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Written Agreements 

 
Economic development project participation approved by the City will be formalized by 
a written agreement adopted by City Council after all applicable public notice and public 
hearing requirements have been met.  No offer of assistance will be valid until execution 
of the agreement by all parties to the agreement. 
 

Economic Development Proposal Application Process 
 
At a minimum, the list of information below should be included in any application for 
economic development participation.  Depending on the economic development tool to 
be used additional information may be requested. 
 
General Application Information 

 

1. Applicant Contact Information 

2. Applicant Background 
a. Company overview including legal status 
b. Previous similar project experience, location, cost, etc. 
c. Litigation history 
d. Evidence of no delinquent taxes or fees due in the City or any other 

jurisdiction where the applicant owns property, if applicable 
e. Most recent financial statements and/or proof of financial capability 

(confidential) 
f. Business, Professional, Banking References 

3. Project Background 
a. Description of proposed project 
b. Description of city goals, needs, or values furthered by the project 
c. Business Plan and/or pro-forma (confidential) 
d. Third-Party market study or opinion, if appropriate 
e. Proposed project schedule 
f. Long term project ownership plan 

 

Review and Approval Process 
 
The City is committed to providing timely review and action on economic development 
applications. Submission of a complete and descriptive application will greatly improve 
the City’s ability to make an informed and timely decision regarding the application. 
 
The following process will be followed to achieve the most timely review and 
consideration of economic development assistance applications: 
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1. Prior to the submission of any proposal for economic development assistance, 
the applicant must schedule an informal pre-application meeting with the City 
Manager or his designee.  The City Manager may choose to involve other City 
staff members as needed.  

2. Completed applications should be submitted to the City Manager or his 
designee.   

3. The City Manager will refer the application for review to an Economic 
Development Application Review Committee of his choosing, composed of 
appropriated City staff and others who may provide relevant expertise. 

4. The Economic Development Application Review Committee will evaluate the 
completeness of the application, utilizing additional City staff as needed, and 
contact the applicant if additional information is required.  Applications will not 
be processed until all information is provided.  

5. The goal for the initial review of application completeness is no more than 14 
calendar days. 

6. After the application has been accepted as complete, the Economic 
Development Application Review Committee will evaluate the application based 
on the Evaluation Criteria. An evaluation report and findings will be prepared. In 
the preparation of this report, staff, consultants, and other agencies, as 
appropriate, may be consulted for their input regarding the proposal and its 
impacts on, and costs and benefits to the City. 

7. The goal for completing the evaluation report and findings is no more than 60 
calendar days after the date of acceptance of the application as complete.   

8. During the 60-day review period, the City may initiate interim requests for 
additional information and the applicant may update the application in response 
to such requests. 

9. Following the review and evaluation process, the City Manager will deliver the 
evaluation report and findings to the City Council for review and questions. 

10. Following review by the City Council, the City Manager will deliver a copy of the 
evaluation report and findings to the applicant.    

11. Within 14 calendar days of receipt of the report, the applicant should notify the 
City if they wish to proceed with consideration of the application. 

12. Upon notification by the applicant, the City will proceed with the consideration 
and adoption process as expeditiously as possible following prescribed statutory 
notice, public hearing, and adoption process relevant to the particular type of 
economic development tool being considered.   
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Economic Development Policy Framework Background 
 
The City of Bellaire has demonstrated its commitment to maintaining and improving the 
standard of living and quality of life of its citizens through a recent update of its Comprehensive 
Plan (“Comp Plan”).  In keeping with the stated Goals of the Comp Plan the City Council has 
adopted certain amendments to Bellaire’s Zoning Ordinance in order to encourage increased 
vibrancy and attractiveness of the commercial areas and transportation corridors of the City. 
Building upon the momentum for revitalization of the City’s commercial areas contemplated 
and now supported by the regulatory code, the City Council has engaged in a review and 
discussion of the use of economic development tools in support of revitalization. 
 
To that end, the City engaged Marsh Darcy Partners, Inc. (“MDP”) to help explore economic 
development as a means to: 

 improve the visual aesthetics of Bellaire’s commercial areas 
 reinforce the City’s image as a great place to live, invest, and do business 
 enhance the range of business services available to Bellaire residents 

 
As the first phase of Council’s consideration of economic development, MDP facilitated two 
workshop sessions which included interactive exercises, case studies, peer city comparisons, 
and group discussions from which the following broad statements of values/issues/desired 
outcomes emerged: 

 Bellaire values and will continue to fund beautification efforts in both the residential 
areas and commercial areas of the City; 

 Bellaire wants to promote life-cycle housing opportunities that would allow older 
residents to down-size and remain in Bellaire while continuing to attract young 
professionals and families; 

 Bellaire recognizes that its commercial areas are under-performing in several respects: 
o Infrastructure is in need of updating 
o Age and condition of the commercial buildings are not attracting the types of 

commercial uses the citizens value and patronize, resulting in a loss of sales tax 
revenue to the city 

o Absentee ownership contributes to a lack of maintenance 
o Lack of visual appeal of both the public and many private properties is not 

creating an atmosphere that encourages property owners to renovate; 
 Bellaire wants to attract mixed-use development that will serve to revitalize the 

commercial areas and incorporate life-cycle housing; 
 Bellaire wants its commercial areas to contribute to the quality of life of its residents by: 

o Becoming more visually appealing,  
o Incorporating commercial uses valued by residents,  
o Providing destination shopping with walkable, pedestrian friendly linkages to 

surrounding neighborhoods 
o Incorporating appropriately scaled housing opportunities 
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 Current Bellaire leadership is poised to advance economic development discussions by 
committing to: 

o Continue beautification projects 
o Develop a revitalization plan, with implementation and funding strategies 
o Create and fund the position of economic development coordinator  

 
Based on the foregoing, MDP recommended to Council that an Economic Development Policy 
Framework be developed.  In addition to having its fundamental implementation based on the 
Comp Plan’s Goals, such a policy would serve to give direction and perhaps form the basis of 
the job description of an economic development coordinator.  Additionally, a policy would 
inform the development/business community of Bellaire’s economic development goals and 
what criteria it will use in considering and judging economic development proposals. 
 
The Economic Development Policy Framework has been prepared to assist City Council by 
providing guidance on the following: 
 

1. Policy Statement  
a. Case-by-case consideration, meaning no precedents set 
b. Demonstrable public benefit must be identified 
c. Performance-driven structure 

2. Economic Development Goals 
a. Based on Comp Plan Goals and Zoning designations 
b. Includes CIP projects  
c. Incorporates values and desired outcomes from workshops 

3. Evaluation Criteria 
a. List of considerations that will assist in measuring positive and negative impacts 

of proposal 
b. Includes automatic conditions of denial and provides Council with great latitude  

4. Economic Development Tools 
a. Makes clear that the selection and use of any tool is completely and totally at 

the discretion of Council 
b. Indicates that Council will consider duration and amount of City investment 

needed in choosing the appropriate economic development tool 
5. Written Agreements 

a. Makes clear that no vesting for economic development assistance exists 
b. Conclusion of negotiations and even council action are not sufficient 

6. Economic Development Proposal Application 
a. Sets out minimum content of an application 
b. Provides staff with basis of determining if project is worthwhile for consideration 

and what additional information might be needed 
7. Review and Approval Process 

a. Sets out a “typical” review process 
b. City staff should modify to its own conditions 
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ECONOMIC 
DEVELOPMENT
POLICY FRAMEWORK
Bellaire City Council

June 2, 2014
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Focusing the Discussion
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Comprehensive Plan
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Comprehensive Plan

• Promotes commercial development
• Considerate of existing residential

• Mixed-use development
• Life-cycle residential

• Introduces Urban Village concepts
• City Center

• Transit-oriented Development

• Promotes economic development role
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Comprehensive Plan

Council Priorities
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Council Priorities 

• Economic Development Focus Area
• Support implementation of Comprehensive Plan

• Encourages new development and business choices

• Advocates open communication with business community

• Balance commercial and residential interests

• Calls for creation of an economic development plan
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Comprehensive Plan

Council Priorities

Zoning 
Regulations
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Zoning Regulations

• New Zoning Districts
• Urban Village – TOD (Transit-oriented Development)

• Urban Village – Downtown

• Corridor Mixed-Use

• Flexibility within defined parameters

• New design standards
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Focusing the Discussion

Comprehensive Plan

Council Priorities

Zoning 
Regulations

Policy 
Framework
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Policy Framework

• Policy Statement

• Economic Development Goals

• Evaluation Criteria

• Tools

• Agreements

• Application Process
• Review and Evaluation

• Potential Approval
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Focusing the Discussion

Comprehensive Plan

Council Priorities

Zoning 
Regulations

Policy 
Framework

Land Use / Development Plan
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Land Use / Development Plan

• Match economic development objectives with land use 
objectives

• City’s goal

• Create developable areas

• Regional approach to drainage, transportation networks

• Improved aesthetics

• More services for residents

• Developer objectives

• Must address relationship to economic development goals of City.
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Ord. No. 14-____ Page 1 of 2

ORDINANCE NO. 14-_____

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF 
BELLAIRE, TEXAS (“CITY COUNCIL”), AUTHORIZING THE MAYOR AND THE 
CITY CLERK OF THE CITY OF BELLAIRE, TEXAS, TO EXECUTE AND ATTEST, 
RESPECTIVELY, FOR AND ON BEHALF OF THE CITY OF BELLAIRE, TEXAS 
(“CITY”), AN AMENDMENT TO AGREEMENT, IN A FORM AS ATTACHED 
HERETO AND MARKED EXHIBIT “A,”WITH HARRIS COUNTY, TEXAS 
(“COUNTY”), FOR THE PURPOSE OF AMENDING A COOPERATIVE 
AGREEMENT BETWEEN THE CITY AND THE COUNTY, ADOPTED AND 
APPROVED BY THE CITY COUNCIL UNDER ORDINANCE NO. 93-041 ON JUNE 
7, 1993, TO ALLOW THE COUNTY TO INCLUDE THE CITY’S POPULATION AS A 
PORTION OF THE POPULATION OF THE COUNTY IN THE COUNTY’S “URBAN 
COUNTY” APPLICATION TO THE U.S. DEPARTMENT OF HOUSING AND URBAN 
DEVELOPMENT (“HUD”) FOR FUNDING FOR THE COMMUNITY DEVELOPMENT 
BLOCK GRANT (“CDBG”) AND HOME INVESTMENT PARTNERSHIP, SAID 
AMENDMENT OF WHICH REFLECTS NEW REQUIREMENTS REGARDING THE 
CDBG AND HOME INVESTMENT PARTNERSHIP FUNDING.

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

1. THAT the Mayor and the City Clerk of the City of 

Bellaire, Texas, are each hereby authorized to execute and attest, respectively, for and on 

behalf of the City of Bellaire, Texas (“City”), an Amendment to Agreement, in a form as 

attached hereto and marked Exhibit “A,” with Harris County, Texas (“County”) for the 

purpose of amending a cooperative agreement between the City and the County, adopted 

and approved by the City Council of the City of Bellaire, Texas, under Ordinance No. 93-041 

on June 7, 1993, to allow the County to include the City’s population as a portion of the 

population of the County in the County’s “urban county” application to the U.S. Department 

of Housing and Urban Development (“HUD”) for funding for the Community Development 

Block Grant (“CDBG”) and HOME Investment Partnership, said amendment of which reflects 
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Ord. No. 14-____ Page 2 of 2

new requirements regarding the CDBG and HOME Investment Partnership funding.

2. THAT this Ordinance shall be 

effective immediately upon its passage.

PASSED, APPROVED and ADOPTED this 2nd day of June, 2014.

(SEAL)

ATTEST: SIGNED:

___________________ ____________________
Tracy L. Dutton, TRMC Dr. Philip L. Nauert
City Clerk Mayor

APPROVED AS TO FORM:

_____________________
Alan P. Petrov
City Attorney
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Exhibit A Amendment to Agreement  Page 1 of 2 
 

 

AMENDMENT TO AGREEMENT 

 

 

 Per the 2014 U.S. Department of Housing and Urban Development (HUD) 

appropriation bill, Harris County, Texas (County), is required to amend its cooperative city 

agreements to reflect new requirements regarding the Community Development Block Grant 

(CDBG) and HOME Investment Partnership funding. 

 The amendment will modify the agreement between the City of Bellaire, Texas 

(City), and the County, executed on June 7, 1993 (Ordinance No. 93-041).  On this date, 

the City elected to have its population included as a portion of the population of the County 

in the County’s “urban county” application to the U.S. Department of Housing and Urban 

Development (HUD) for funding for the CDBG and HOME Investment Partnership. 

 The amendment adds the following paragraph to Section IV, B: 

(3) that a unit of general local government may not sell, trade, or otherwise transfer 

all or any portion of such funds to another such metropolitan city, urban county, unit of 

general local government, or Indian tribe, or insular area that directly or indirectly receives 

CDBG funds in exchange for any other funds, credits or non-Federal considerations, but 

must use such funds for activities eligible under Title I of the Act.  This new requirement is 

contained in the Transportation, Housing and Urban Development, and Related Agencies 

Appropriations Act, 2014, Public Law No. 113-76. 

 The amendment has been executed by the parties hereto as follows: 

a. It has been executed on behalf of Harris County, Texas, on the ________ day 

of _______________________, 2014, by the County Judge of Harris County and attested 

by the County Clerk of Harris County, pursuant to an order of the Commissioners Court of 

Harris County authorizing such execution. 

b. It has been executed on behalf of the City of Bellaire, Texas, on the 2nd day of 

June, 2014, by its Mayor and attested by its City Clerk, pursuant to an Ordinance of the City 

Council of the City authorizing such execution. 

 

HARRIS COUNTY, TEXAS:     CITY OF BELLAIRE, TEXAS: 

 

 

 

_______________________    _________________________ 

County Judge       Dr. Philip L. Nauert, Mayor 
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Exhibit A Amendment to Agreement  Page 2 of 2 
 

 

ATTEST:       ATTEST: 

 

 

 

_______________________    ___________________________ 

County Clerk       Tracy L. Dutton, City Clerk 

 

 

APPROVED:       APPROVED: 

 

 

 

________________________    ____________________________ 

Assistant County Attorney     Alan P. Petrov, City Attorney 
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	Minutes Packet
	Regular Session - 7:00 P.M.
	A. Call to Order and Announcement of a Quorum - Dr. Philip L. Nauert, Mayor.
	Roll Call

	B. Inspirational Reading and/or Invocation - Gus E. Pappas, Councilman - Position No. 3.
	C. Pledges to The Flags - Gus E. Pappas, Councilman - Position No. 3.
	1. U.S. Pledge of Allegiance.
	2. Pledge to the Texas Flag.

	D. Approval or Correction of Minutes.
	Minutes of May 19, 2014 7:00 PM
	Printout: Minutes of May 19, 2014 7:00 PM


	E. Personal/Audience Comments.
	F. Reports/Presentations:
	1. 1255 : City Manager's Report
	a. Beautification Plan Report 052914

	2. 1241 : Newsletter Presentation
	a. City Newsletter Draft

	To direct the Communication Team to proceed with the development and distribution of a City newsletter.
	3. 1223 : BSC Report on Water Vapor Control in Crawlspace Construction
	a. BSC Crawlspace Report - Final
	b. BSC Appendix I
	c. BSC Appendix II
	d. BSC Appendix III
	e. Insulations, Sheathings, and Vapor Retarders J. Lsitburek Nov 2004

	To schedule a Workshop Session in the near future to allow for a fuller discussion on the subject matter presented by the Building and Standards Commission.
	4. 1190 : Framework and scope of economic development plan
	a. Economic Dev Policy Framework
	b. Economic Dev Policy Background
	c. Economic Development


	G. New Business:
	Adoption of Ordinance(s)/Resolution(s):
	1251 : Amend CDBG Cooperative Agreement with Harris County
	a. Authorization for Mayor and City Clerk to Execute Amendment to Agreement - CDBG Block Grant - Amendment to 93-041
	b. Amendment to Agreement - Harris County - CDBG and HOME Investment Partnership Funding
	c. CDBG Cooperative Agreement with Harris County Background Documentation



	H. Items for Future Agendas; Community Interest Items from the Mayor and City Council.
	I. Adjournment.
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