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1.0 EXECUTIVE SUMMARY: 
 

This Energy Efficient Partnership Service is provided to public school districts and hospitals  

as a portion of the state’s Schools/ Local Government Energy Management Program; a 

program sponsored by the State Energy Conservation Office (SECO), a division of the State 

of Texas Comptroller of Public Accounts.   
 

 

 

 

 

 

 

The service assists these public, non-profit institutions to take basic steps towards energy 

efficient facility operation.  Active involvement in the partnership from the entire administration 

and staff within the agencies and institutions is critical in developing a customized blueprint for 

energy efficiency for their facilities. 
 

In October 2008, SECO received a request for technical assistance from Mark Krueger, 

Assistant Superintendent of Schools for Humble I.S.D.  SECO responded by sending ESA 

Energy Systems Associates, Inc., a registered professional engineering firm, to prepare this 

preliminary report for the school district.  This report is intended to provide support for the 

district as it determines the most appropriate path for facility renovation, especially as it pertains 

to the heating and cooling systems around the facility.  It is our opinion that significant decreases 

in annual energy costs, as well as major maintenance cost reductions, can be achieved through 

the efficiency recommendations provided herein.   

 

This study has focused on energy efficiency and systems operations.  To that end, an analysis of 

the utility usage and costs for Humble ISD, (hereafter known as HISD) was completed by ESA 

Energy Systems Associates, Inc., (hereafter known as Engineer) to determine the annual energy 

cost index (ECI) and energy use index (EUI) for each campus or facility.  A complete listing of 

the Base Year Utility Costs and Consumption is provided in Appendix IV of this report. 

Following the utility analysis and a preliminary consultation with John Conn, Energy Manager 

for HISD, a walk-through energy analysis was conducted throughout the campus.  Specific 

findings of this survey and the resulting recommendations for both operation and maintenance 

procedures and cost-effective energy retrofit installations are identified in Section 6.0 of this 

report. 

 

We estimate that as much as $217,500 may be saved annually if all recommended projects are 

implemented.  The estimated installed cost of these projects should total approximately 

$1,428,000, yielding an average simple payback of 6-1/2 years.   

 

 

 

 

Program Administrator: Glenda Baldwin 

Phone:    512-463-1731 

Address:   State Energy Conservation Office 

    LBJ State Office Building 

    111 E. 17
th

 Street 

    Austin, Texas  78774 
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SUMMARY TABLE: 
 

Recommended 

Project 

Estimated Annual 

Energy Cost 

Avoidance 

Estimated 

Installation Cost 

Predicted Simple 

Payback Period 

(Years) 

Humble ES  $ 12,000 $ 72,000 6 

Lakeland ES $ 20,000   $ 78,000 4 

Oak Forest ES $ 20,000 $ 74,000 3-3/4 

Pine Forest ES $ 17,500 $ 79,000 4-1/2 

Timbers ES $ 22,000 $ 177,000 8 

Whispering Pines ES $ 17,000 $ 77,000 4-1/2 

Atascocita MS $ 24,000 $164,000 7 

Kingwood MS $ 13,000 $110,000 8-1/2 

Atascocita HS $ 5,000 $ 10,000 2 

Kingwood Park HS $ 67,000 $ 587,000 8-3/4 

Total: $217,500 $1,428,000 6-1/2 

 

(See Section 6.0 for a detailed description of each recommended project.) 

 

Although additional savings from reduced maintenance expenses are anticipated, these savings 

projections are not included in the estimates provided above.  As a result, the actual Return of 

Investment (ROI), for this retrofit program should be even faster than noted within these 

calculations. 

 

Our final “summary” comment is that SECO views the completion and presentation of this 

report as a beginning, rather than an end, of our relationship with HISD.  We hope to be ongoing 

partners in assisting you to implement the recommendations listed in this report.  Please call us if 

you have further questions or comments regarding your Energy Management Issues. 
 

 

 

                      *ESA Energy Systems Associates, Inc.     James W. Brown    (512) 258-0547 
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2.0 ENERGY ASSESSMENT PROCEDURE: 
 

Involvement in this on-site analysis program was initiated through completion of a Preliminary 

Energy Assessment Service Agreement.  This PEASA serves as the agreement to form a 

"partnership" between the client and the State Energy Conservation Office (SECO) for the 

purposes of energy costs and consumption reduction within owned and operated facilities. 
 

After receipt of the PEASA, an on-site visit was conducted by the professional engineering firm 

contracted by SECO to provide service within that area of the state.  A summary of HISD’s most 

recent twelve months of utility bills was provided to the engineer for the preliminary assessment 

of the Energy Performance Indicators.  ESA, accompanied by John Conn, Energy Manager, and 

Robert Wind, Maintenance Technician for HISD, then toured the facilities to evaluate changes in 

maintenance, operations and/or equipment which would produce potential savings in energy 

consumption and cost. 

 

 

 

3.0  DISTRICT / CAMPUS DESCRIPTIONS: 
 

Humble ISD operates thirty-seven school campuses.  There are five 5A High Schools, one 4A 

High School, seven Middle Schools and twenty-four Elementary Schools.  In addition to the 

school facilities, the district utilizes eleven ancillary campuses including Administration, 

Maintenance, Purchasing, Transportation, Warehouse, District Police facilities and several 

instructional support centers.  In all, the district serves over 33,000 students from the 

communities of Humble, Kingwood, Atascocita and parts of Houston. 

 

General District Observations 

1.  The district has a standing energy policy that is periodically updated to account for 

observed changes in facility use and changes in district energy rates. 

 

2. Lighting is accomplished at all campuses with energy efficient T8 lamp and electronic 

ballast fixtures.  Newer facilities utilize dual switching and occupancy sensors in 

classrooms in order to reduce consumption and eliminate lights being left operating in 

vacant spaces. 

 

3. The district has a direct digital control (DDC) energy management system which is 

programmed to begin turning systems on one hour before students arrive on campus and 

turn systems off 45 minutes after classes are scheduled to end.  Gymnasiums, auditoriums 

and special systems are allowed to operate for as long as necessary with after school 

activities.  Many facilities are leased from the district on weekends for community 

events, but energy charges are recovered in the rental rates charged by the district.  There 

a standing district-wide policy that no HVAC equipment will be scheduled after hours on 

Wednesdays in order to save energy.  Students may still have activities, but no 

extracurricular programming will be made to account for these activities. 
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4. Twenty-six of the thirty-seven campuses have thermal storage systems that were installed 

in the late 1990s or 2000.  All of the systems, except for Kingwood MS, have been 

abandoned in place and are not currently in operation.  The systems were mostly 

abandoned as a result of time-of-use rate schedules being virtually eliminated by 

deregulation in 2001.  Facility planners for Quest HS are requesting that the thermal 

storage tower be removed to make way for a building addition planned for that particular 

area of the property. 

 

General District Recommendations 

 

1.  Hot Water Reheat 

The VAV systems currently operate allowing hot water reheat 100% of the time.  The 

system should be programmed to only allow reheat during the early morning hours, 

especially during the summer. 

 

2.  VFD Throttling Range 

Variable Frequency Drives (VFDs) save energy by slowing motors to provide only the 

work required for comfort at any given condition.  The range over which the drives can 

be throttled are adjustable and should range from the energy required to provide minimal 

flow conditions to the work required at 100% of the capacity of the motors.  There were 

drives discovered during the survey which have been programmed to only throttle back 

the motors a small portion of the throttling range that should be available in the system.  

This minimizes the savings opportunity that the drives should be offering the district. 

 

3. Heat Producing Equipment Located Below EMS Sensors 

There were several instances of computers being located 

directly below the EMS (Energy Management System) 

sensors in the conditioned space.  The heat radiated from 

the monitor gives the EMS a false sampling of the actual 

space temperature and results in the room being over-

conditioned during the cooling season and under-

conditioned during the heating season. 

 

4.  Utilize Makeup Air Units at Kitchen 

Some of the makeup air units for the Kitchen Exhaust Hoods were found to be turned off 

because the staff reports that unit operation causes condensation on the interior surfaces 

as a result of the humid outdoor air brought in by the supply air fan.  If the makeup air 

fan is off, the conditioned air for the kitchen is being exhausted directly from the Kitchen 

which creates comfort issues for the Kitchen staff and forces the Kitchen to operate at a 

much higher negative pressure than the system was designed to produce.  There are 

several options to mediate the condensation issue:  

A.  Redirect the air flow from the makeup air fan so it does not discharge directly on 

cool metal surfaces. 

B. Increase the area of the makeup air supply grills to reduce the velocity of the air 

stream exiting the ductwork and minimize the distance the air stream travels. 
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C.  Pre-treat the makeup air to dehumidify the air before it is brought into the 

Kitchen.  This can be accomplished with a DX pre-treatment unit or energy 

recovery ventilator that is capable of transferring humidity to the exhaust air 

stream. 

D. Operate Exhaust/Makeup Air Fans only when needed for exhausting of fumes. 

 

5. Outside Air Schedule Verified and Programmed 

Almost all outside air dampers were separately controlled at air handlers around the 

district, but several were not correctly programmed to be open during student occupied 

hours at many campuses.  As the program was changed during the survey, the dampers 

opened correctly at the units. 

 

6.  Install Larger Natural Gas Booster Heaters for Dishwashing 

Many campuses circulate domestic hot water at 140-160°F throughout the building and 

utilize a booster heater at the Kitchen to achieve the required 180°F water for 

dishwashing.  It would be more energy efficient to increase the size of the booster heater 

at the Kitchen to maintain 180°F water for dishwashing purposes and decrease the 

temperature of the rest of the domestic hot water to 120°F.  Nearly all of the energy lost 

in a hot water system is lost from the water piping as the hot water circulates throughout 

the building.  The amount of energy lost is proportional to the difference between the 

temperature of the water and the temperature of the surrounding space. 

 

7.  Sizing Chillers to Allow for Turndown 

A few campuses have backup condensing units that allow the parts of the building  that 

operate 12 months per year, such as the administration areas, to operate without requiring 

the large central system components to be turned on.  This opportunity results in 

significant demand savings during the summer months as the units with the highest 

power requirements can be left in the off position.  This philosophy can be extended to 

the central systems themselves, as well as buildings that do not have staging capability, 

by sizing chillers for separate load requirements.  Currently, most schools have two 

equivalent chillers in the HVAC plant.  For example, Atascocita HS has two each 770 ton 

water cooled chillers.  In future installations, the district should consider having one 500-

ton chiller, one 770-ton chiller and one 1000-ton chiller.  With individually sized chillers 

and an intelligent staging strategy, 90-95% of the load conditions would be accomplished 

with only one or two of the three chillers, thereby saving on demand charges and 

maximizing chiller efficiency. 

 

8.  Continue Use of Pre-filters. 

All of the HVAC internal unit filters were clean and adequately protecting the HVAC 

equipment.  Mixing boxes were relatively clean with no obvious buildup of dirt in the 

ductwork that was visible during the survey.  Many of the campuses are utilizing pre-

filters to extend the useful life of the 2” pleated filters installed internal to the units.  

Some of the pre-filters were dirty and in need of replacement, but their usefulness to 

extend the life of the more expensive pleated filters was readily apparent.  The pre-filters 

consist of rolled filter media that is clipped in place across the return air intake on the air 

handlers.  HISD Maintenance staff reported that the district may discontinue use of these 
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pre-filters as a cost reduction measure.  We recommend that the district continue to utilize 

the pre-filters.  By changing the pre-filters every 30 to 60 days and replacing the pleated 

filters every 90 to 120 days, the district continues to adequately protect the equipment 

and support good indoor air quality while deriving twice the life from the more expensive 

pleated filters. 

 

9.  “Sleep Program” for the computers 

Allow computer monitors to utilize “sleep mode” during periods of inactivity. 

It was noted during the survey that many computers in the classrooms were displaying 

screen savers when there were no students in the classroom.  There is substantial energy 

savings available by allowing the monitors in the very least, and the entire computer in 

some cases, to go into “sleep mode” during periods of no classroom activity.  Please refer 

to the Wattwatcher insert “Sleep is Good” included in Appendix VIII. 
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Campus Descriptions 

Humble Elementary 

Humble Elementary was originally built in 1998.  The single story building has a flat single 

membrane roof.  The interior has carpet in the corridors and many of the classrooms.  

Weatherstripping is in good shape at windows and egress doors.   

 

The primary HVAC system for the school is a 4-pipe 

hydronic design, which pumps both chilled and hot water 

to various air handling devices throughout the building.  

Chilled water is provided by a pair of York 125-ton 

water-cooled rotary chillers and a Marley single cell 

cooling tower (see picture to the right) which has begun 

to show signs of scaling and should be cleaned at the 

earliest convenience for the district.   

 

Space heating water is provided by a Patterson Kelly 

natural gas fired boiler (1 MMBTUH, pictured to the 

right).  There are no VFDs installed on the hot water loop 

pump.  We recommend that VFDs be installed to allow the 

pumps to throttle back on output and energy consumption 

as the loads decrease in the building and maximize the 

savings opportunity that the VAV system has to offer. 

 

Some of the mechanical equipment is controlled by a 

direct digital control (DDC) system, but all water valves 

and air dampers are controlled by the original pneumatic 

control system.  Some of the pneumatic controls have 

been disabled and dampers are running uncontrolled.  

These controls should be reconnected to give the system 

full functionality.  We recommend that the district convert 

all of these pneumatic controls to DDC.  Expanding the DDC system to include all equipment, 

valves and dampers will improve the overall system efficiency and eliminate the maintenance 

required to maintain the pneumatic system.  Air leaks in a pneumatic control system can be a 

major source of maintenance and energy costs. 

 

Humble ES Energy Conservation Recommendations Summary: 

1. Expand DDC system to control all equipment, dampers and valves throughout campus. 

2. Install VFDs on hot water loop pump. 

3. Evaluate location of some sensors in computer rooms. 

 

Installed Cost     =      $   72,000 

Estimated Energy Cost Savings  =     $   12,000 

Simple Payback Period  =         6 Years 
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Lakeland Elementary 

Lakeland Elementary was originally built 

in 1960 with additions and renovations in 

1994 and 2003.  Lighting has been 

recently updated, and many of the air 

handling units and other mechanical 

equipment are all relatively new.  Despite 

the new equipment and recent updates, 

this school is one of the lower energy 

performers in the district.  Each wing in 

the building has a unique HVAC system; 

some of these systems provide for better 

comfort than others.   

 

The primary HVAC system for the school is a 4-pipe hydronic design, which pumps both chilled 

and hot water to various air handling devices throughout the building.  Chilled water is provided 

by a pair of relatively new air-cooled McQuay chillers.  Hot water is provided by a pair of 

boilers located in separate service wings at opposite ends of the building. 

 

A variety of HVAC systems serve various wings throughout the campus with noticeable 

differences in comfort.  A mixture of variable air volume (VAV) and constant volume (CV) air 

handlers serve two of the wings of the building while rooftop units serve another two wings and 

the cafeteria.  An energy recovery ventilator is located at the far end of one wing, serving only a 

few rooms.  The staff claims that the air handler that serves the main office and the 100 wing of 

classrooms over-conditions the space and does not provide much individual control to teachers.  

The areas served by the rooftop units are significantly warmer and more humid, creating a 

stuffier atmosphere. 

 

The air cooled chillers (two each 150-ton units) are adequately sized to handle the load for the 

entire school, but the district has elected to utilize the DX rooftop unit system in two wings of 

the school.  A new DX system with an EER of 12 operates at an electrical power consumption of 

approximately 1 kW/ton of cooling.  A well-maintained variable volume water cooled central 

system will operate at approximately 0.8 to 0.85 kW per ton of cooling.  The chillers at this 

facility are air cooled and when combined with the pumps and other equipment necessary to 

operate the system, its power requirement is approximately 0.95 kW per ton, or just slightly 

better than the DX system.  In regards to the difference in levels of perceived comfort between 

the wings, these differences lie in the way each system is controlled.  The programming for the 

central system components is separate from the programming used for DX units; these two 

programs seem to be designed with different setpoints and parameters.  We recommend that the 

DX program be evaluated for compatibility with the central system program in regards to 

temperature setpoints and outside air damper control. 

   

Some of the mechanical equipment is controlled by a direct digital control (DDC) system, but all 

water valves and air dampers are controlled by the original pneumatic control system.  Some of 

the pneumatic controls have been disabled and dampers are running uncontrolled.  These 

controls should be reconnected to give the system full functionality.  We recommend that the 
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district convert all of these pneumatic controls to DDC.  Expanding the DDC system to include 

all equipment, valves and dampers will improve the overall system efficiency and eliminate the 

maintenance required to operate the pneumatic system.  Air leaks in a pneumatic control system 

can be a major source of maintenance and energy costs. 

 

It was noted during the survey that some of the chilled and hot water 

piping insulation is damaged or missing (see the picture to the left).  

The same condition applies to some of the domestic hot water 

piping in the facility.  Most energy losses in closed loop heating and 

cooling systems occur through piping losses.  We recommend that 

the district replace or repair this insulation to help reduce energy 

costs. 

 

 

 

Lakeland ES Energy Conservation Recommendations Summary: 

1. Expand DDC system to control all equipment, dampers and valves throughout campus. 

2. Repair or replace insulation on domestic hot water, chilled water and space heating hot 

water piping. 

3. Evaluate setpoints and outcomes for the DX energy management program for 

compatibility with the central system programming. 

 

Installed Cost     =      $   78,000 

Estimated Energy Cost Savings  =     $   20,000 

Simple Payback Period  =     4 Years 

 

Oak Forest Elementary School 

 

Oak Forest Elementary was originally built in 1995.  The 

building has one single story and a flat built-up tar and 

gravel roof.  Windows are double pane glass and are not so 

abundant as to allow excessive solar gain into the 

educational spaces.  Flooring is a combination of tile and 

carpeting.  The interior ceiling is acoustical tile and there is 

no insulation installed above the ACT.   

 

The primary HVAC system for the school is a 4-pipe hydronic design, which pumps both chilled 

and hot water to various air handling devices throughout the building.  Chilled water is provided 

by a pair of air-cooled McQuay 140-ton air cooled chillers and hot water is provided by a Power 

Flame boiler.  The Administration area has a redundant DX condensing unit (1995 York 

H1CE180 15-ton CU) that allows this area to be conditioned without requiring operation of the 

central system components during non-occupied student hours.  All equipment is controlled by a 

DDC energy management system. 

 

The air distribution system consists of constant volume air handlers that distribute air to terminal 

units equipped with hot water reheat coils.  The terminal units have dump dampers that divert the 
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air from the AHUs to the plenum as the space becomes satisfied.  The system’s greatest 

inefficiency involves the dumping of the conditioned air to the plenum, allowing conditioned air 

to be tempered with return air before returning to the unit only to be re-conditioned.  We 

recommend that the system be converted from this “bypass VAV” system to a true variable air 

volume system.  This is accomplished by blocking off the dump damper in each terminal unit and 

installing a modulating damper controller on each unit’s supply air damper.  A variable speed 

drive will need to be installed on the zone’s AHU and both the chilled and hot water building 

loop pumps.  A differential pressure sensor needs to be installed in the supply ductwork at a 

location approximately 2/3 of the length of the supply duct and in both the hot and chilled water 

supply lines.  In this system, as the classroom spaces become satisfied, the supply dampers in 

each terminal box begin to close and the differential pressure sensor in the supply duct senses 

higher duct pressures.  The VFD responds to the increased supply duct pressure by throttling 

back both the supply fan in the AHU (fan energy savings) and the chilled water or hot water coil 

flow control valve at the AHU.  The water supply piping differential sensor also samples higher 

water pressures and instructs the secondary water pumps to reduce output (hot or chilled water 

savings).  In an air cooled chiller system like the one installed at this school, the reduced demand 

from the variable volume system allows the chiller to stage down during cooling season 

(additional fan energy savings).  As spaces become unsatisfied, the system reverses itself and 

increases output from each component as necessary to satisfy the new conditions. 

 

The school has a thermal storage tank (135,000 gallon chilled water storage capacity installed in 

2000) which is not currently utilized in the HVAC system. 

 

Domestic hot water is provided by a natural gas fired water heater.  Water was sampled at one of 

the Kitchen faucets at 120°F.  Dishwashing requires 180°F water and this is provided by a 

Precision Temp booster heater at the Kitchen itself. 

 

The space heating boiler is a 1995 PVI 1000 gallon unit that is oversized for the load conditions 

experienced at this school.  Staff reports that the unit will likely be replaced with smaller 

modular boilers in the near future as has been done at other campuses.  These new boilers will 

integrate well with the proposed variable volume HVAC system as the units can be staged to 

meet the load requirements and offer significant energy savings from the existing boiler. 

 

Oak Forest ES Energy Conservation Recommendations Summary: 

1. Review outside air schedule to ensure dampers are open when air handlers are running. 

2. Renovate existing constant volume air distribution system to variable volume system. 

3. Reconnect TSS to chilled water loop with proper isolation valves to store chilled water to 

minimize chiller demand load. 

 

Installed Cost     =      $   74,000 

Estimated Energy Cost Savings  =     $   20,000 

Simple Payback Period  =     3-3/4 Years 
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Pine Forest Elementary School 

Pine Forest Elementary was originally built in 1985.  The single story brick school has a flat 

built-up tar and gravel roof.  The interior has CMU walls and tile flooring. 

 

The primary HVAC system is a 4-pipe hydronic design that pumps chilled and hot water to air 

handlers throughout the building.  Chilled water is provided by a pair of recently replaced 143-

ton air-cooled McQuay chillers.  Many of the air handlers throughout the building are nearing the 

end of their useful life and need to be replaced soon. 

 

Some of the mechanical equipment is controlled by a direct digital control (DDC) system, but all 

water valves and air dampers are controlled by the original pneumatic control system.  Some of 

the pneumatic controls have been disabled, and dampers are running uncontrolled, such as the 

outside air damper at the cafeteria unit.  These controls should be reconnected to give the system 

full functionality.  We recommend that the district convert all of these pneumatic controls to the 

DDC system.  Expanding the DDC system to include all equipment, valves and dampers will 

improve overall system efficiency.  

 

Much of the equipment such as the secondary chilled water pumps and variable air volume 

(VAV) air handlers are equipped with variable frequency drives (VFDs).  Many of the VFDs 

throughout the building have been programmed to run at one specific frequency instead of 

allowing the equipment to adjust operational frequency based upon the load conditions required, 

eliminating the benefit of installing the variable speed drive.  These VFDs should be allowed to 

operate within a wider range of frequencies to improve operational flexibility at partial loads. 

 

The school has a 106,500 gallon chilled water thermal storage tank which is not currently 

utilized in the HVAC system.  We recommend that the district consider recommissioning the 

thermal storage system in order to minimize demand costs. 

 

It was noted during the survey, that the building vestibules, designed to serve as an “air break” 

between the conditioned areas of the building and the exterior space is conditioned by supply air 

grills from the HVAC system.  By ducting conditioned air to this space, the intended “air break” 

is compromised.  We recommend the district seal off ducts to these areas and replace the supply 

grills with ACT or gypsum board as necessary.   

 

It was also noted during the survey that custodial and maintenance staff 

may be storing chemicals and machinery inappropriately close to the 

air handling equipment.  As pictured to the right, cleaning and pesticide 

equipment and supplies are stored directly in front of the air handler 

intake grills. 

 

Pine Forest ES Energy Conservation Recommendations Summary: 

1. Refrain from storing chemicals in air handling equipment rooms. 

2. Expand DDC system to control all equipment, dampers and valves throughout campus. 

3. Reconnect thermal storage system to chilled water loop with proper isolation valves to 

chill and store water overnight when demand is lower. 

4. Open operable range for VFDs controlling air handlers throughout the building. 
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Installed Cost     =      $   79,000 

Estimated Energy Cost Savings  =     $   17,500 

Simple Payback Period  =     4-1/2 Years 

 

Timbers Elementary 

Timbers Elementary has undergone a major renovation in 

2005 which updated lighting and replaced much of the HVAC 

equipment throughout the building.  The single story brick 

structure has a sloped shingled roof.  Most of the flooring is 

carpet and the ceiling is acoustical tile.   

 

The primary HVAC system for the school is a 4-pipe 

hydronic design, which pumps both chilled and hot water to 

various air handling devices throughout the building.  Chilled water is provided by a 1999 140-

ton air-cooled Carrier chiller.  Hot water is provided by an aging Rite boiler.  This boiler is 

nearing the end of its useful life and should be replaced soon. 

 

Variable air volume (VAV) air handlers serve most areas of the building.  These systems have 

chilled water coils to provide cool, dry air to terminal units for each classroom.  Each terminal 

unit has a hot water coil that serves both to reheat the air if it has been over-cooled for 

dehumidification and to provide the main heating during the winter months.  We recommend that 

re-heat be limited to early morning hours only to reduce the number of hours the boiler must 

operate in the summer months. 

 

Most air handling units throughout the building were replaced 

within the last 5 years or so.  However AHU-5, a 3hp constant 

volume air handler located in the boiler room, is quite old and 

should be replaced soon (shown at left).  The unit has both a 

hot water and chilled water coil. 

 

A new direct digital control (DDC) system was installed with 

the most recent HVAC renovation.  Some air dampers and 

water valves are still controlled by a pneumatic control 

system.   We recommend that the district convert all of these 

pneumatic controls to the DDC system.  Expanding the DDC 

system to include all equipment, valves and dampers will 

improve overall system efficiency.  

 

  

The school has a thermal storage system (TSS) which is not currently operating.  The 106,500 

gallon storage tank was installed in 1999 and was designed for 1000 ton-hours of chilled water 

storage.  We recommend that the district recommission the thermal storage system and use the 

system in conjunction with one chiller during daytime cooling, thereby reducing overall peak 

demand. 
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It was noted during the survey, that the building vestibules, designed to serve as an “air break” 

between the conditioned areas of the building and the exterior space, is conditioned by supply air 

grills from the HVAC system.  By ducting conditioned air to this space, the intended “air break” 

is compromised.  We recommend the district seal off ducts to these areas and replace the supply 

grills with ACT or gypsum board as necessary.   

 

It was noted during the survey that many of the outside air dampers were closed during occupied 

hours despite the dampers being controlled with the energy management system.  We recommend 

that the programming be evaluated for proper sequencing of the outside air dampers. 

 

This school is one of the HISD facilities that had the makeup air fan turned off at the Kitchen 

exhaust hood.  As per the general district recommendations, we recommend that the 

condensation problem be resolved. 

 

The domestic hot water is provided by a 91 gallon natural gas fired water heater installed in 

1994.  Hot water is circulated in a 160°F loop with a booster heater that raises the temperature to 

190°F for dishwashing.  It was noted during the survey that some of the domestic hot water 

piping insulation is damaged or missing.  Most energy losses in closed loop heating systems 

occur through piping losses.  We recommend that the district replace or repair this insulation to 

help reduce energy costs. 

 

Space heating water is generated by a Rite natural gas fired boiler.  The unit is oversized for 

much of the load the building produces.  We recommend that the boiler be replaced by two 

modular boilers that can be staged and therefore reduce natural gas costs by better matching 

output with load requirements. 

 

Timbers ES Energy Conservation Recommendations Summary: 

 

1. Expand DDC system to control all equipment, dampers and valves throughout the 

campus. 

2. Reconnect TSS to chilled water loop with proper isolation valves to chill and 

store water overnight when electrical demand is lower. 

3. Review outside air damper schedule and control sequence to ensure dampers are 

opening as intended. 

4. Eliminate supply ducts and air devices in vestibules. 

5. Address supply air grill condensate problem on kitchen exhaust hoods so that 

make-up air can be utilized. 

6. Replace insulation on domestic hot water piping. 

7. Replace the space heating boiler. 

 

Installed Cost     =      $ 177,000 

Estimated Energy Cost Savings  =     $   22,000 

Simple Payback Period  =     8 Years 
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Whispering Pines ES 

Whispering Pines Elementary was originally built in 1991.  The single story brick structure has a 

flat tar and gravel roof.  The flooring is mostly tile and the ceilings are acoustical tile.   

 

The primary HVAC system for the school is a 4-pipe hydronic 

design, which pumps chilled and hot water to various air handlers 

and terminal units throughout the building.  The 143-ton McQuay 

air cooled chillers, which were installed in 2003, are in good shape.  

Isolation valves were installed with these units, which can help save 

energy by only pumping water through whichever chiller is running.   

 

Much of the equipment is tied into a new direct digital controls (DDC) system.  This system 

allows the district office to operate equipment such as chillers or air handlers on a schedule, and 

gives remote access to manually override or control any units on the DDC system.   Water valves 

and air dampers are all still controlled pneumatically, which gives them limited functionality and 

relatively poor performance as compared to the DDC controls.  Additionally, some of the 

pneumatic controls have been disabled, while others are not functioning properly.  Expanding the 

DDC system to include all valves, dampers and other HVAC equipment throughout the campus 

will help to improve the overall system efficiency. 

 

The facility has VFDs installed on the secondary chilled water pump 

and variable air volume (VAV) air handlers. These drives allow such 

equipment to operate at partial loads when those systems need to be 

on but do not need be running at full capacity.  Many of the VFDs 

throughout the building had been set to run at only a specific 

frequency, which compromises the advantages of the variable speed 

drive.  These VFDs should be allowed to operate in a wider range of 

speeds to give the systems the ability to run at partial loads. 

 

The school has a thermal storage system (TSS) which is not currently 

operating.  The 135,000 gallon tank is designed to supply 1,250 ton-

hours of chilled water storage capacity.  We recommend that the 

district recommission the thermal storage system and use the system 

in conjunction with one chiller during daytime cooling, thereby 

reducing overall peak demand. 

 

Whispering Pines ES Energy Conservation Recommendations Summary: 

1. Expand DDC system to control all equipment, dampers and valves throughout 

campus. 

2. Open operable range for VFDs controlling air handlers throughout the building. 

3. Reconnect TSS to chilled water loop with proper isolation valves to chill and 

store water overnight when demand is lower. 

4. Change sequence of operation so re-heat only in early morning in Summer. 

Installed Cost     =      $ 77,000 

Estimated Energy Cost Savings  =     $ 17,000 

Simple Payback Period  =     4-1/2Years 
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Atascocita MS 

Atascocita Middle School was originally built in 1983.  The single story brick structure has a flat 

tar and gravel roof.  The flooring is mostly tile and the ceilings are acoustical tile.   

 

The primary HVAC system for the school is a 4-pipe 

hydronic design, which pumps chilled and hot water to 

various air handlers and terminal units throughout the 

building.  One of the Carrier 121-ton air cooled 

reciprocating chillers was installed in 1997 and the other 

three were installed in 1999.  Space heating hot water is 

provided by an Ajax 3,000 MBH input natural gas fired 

boiler.  The primary chilled water pumps do not have 

isolation valves installed; the pumps themselves are in poor 

condition and should be replaced soon.  We recommend 

that isolation valves be incorporated into the primary chilled water pumping scheme when the 

pumps are replaced in order to limit water flow through operating pumps and chillers only. 

 

The domestic hot water is provided by an RBI natural 

gas fired water heater.  Hot water is circulated in a 160°F 

loop with a booster heater that raises the temperature to 

190°F for dishwashing.  It was noted during the survey 

that some of the domestic hot water piping insulation is 

damaged or missing in the mechanical room.  Most 

energy losses in closed loop heating systems occur 

through piping losses.  We recommend that the district 

replace or repair this insulation to help reduce energy 

costs.  We also recommend that the district increase the 

size of the booster heater so that the recovery rate can be 

maintained from 120°F water instead of 160°F water.   

 

Much of the equipment is tied into a new direct digital controls (DDC) system.  This system 

allows the district office to operate equipment such as chillers or air handlers on a schedule, and 

gives remote access to manually override or control any units on the DDC system.   Water valves 

and air dampers are all still controlled pneumatically, which gives them limited functionality and 

relatively poor performance as compared to the DDC controls.  Additionally, some of the 

pneumatic controls have been disabled, while others are not functioning properly.  Expanding the 

DDC system to include all valves, dampers and other HVAC equipment throughout the campus 

will help to improve the overall system efficiency. 

 

The school has a thermal storage system (TSS) which is not currently operating.  The 314,665 

gallon tank is designed to supply 3,500 ton-hours of chilled water storage capacity.  We 

recommend that the district recommission the thermal storage system and use the system in 

conjunction with one chiller during daytime cooling, thereby reducing overall peak demand. 

 

The corridor lighting is currently 3-lamp T8 fixtures.  Recommended light levels can be met with 

2-lamp fixtures, therefore we recommend that the district remove the center lamp from the 
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existing fixtures and only utilize the outboard tombstones for lighting.  This practice will not 

harm the electronic circuitry of the existing 3-lamp ballast and result in significant energy 

savings for corridor illumination. 

 

This school is one of the HISD facilities that had the makeup air fan turned off at the kitchen 

exhaust hood.  As per the general district recommendations, we recommend that the 

condensation problem be resolved. 

 

Atascocita MS Energy Conservation Recommendations Summary: 

1. Expand DDC system to control all equipment, dampers and valves throughout 

campus. 

2. Replace four primary chiller pumps and install isolation valves to limit flow 

through operating chillers. 

3. Replace booster heater with a larger unit to allow domestic water to be circulated 

at 120°F. 

4. Reconnect TSS to chilled water loop with proper isolation valves to chill and 

store water overnight when demand is lower. 

5. De-lamp corridor fixtures to 2-lamp. 

6. Install energy recovery ventilator to allow operation of kitchen make-up air fan. 

 

Installed Cost     =      $ 164,000 

Estimated Energy Cost Savings  =     $   24,000 

Simple Payback Period  =     7 Years 

 

Kingwood MS 

Kingwood Middle School was originally built in 1977.  The facility had a major renovation in 

2004.  The single story brick structure has a flat membrane roof.  The flooring is mostly tile and 

the ceilings are acoustical tile.  Weatherstripping is in good condition. 

 

This is the only HISD facility in which the thermal storage system remains operational.  The 

166,500 gallon tank was installed in 1997 and designed to store 2,500 ton-hours of chilled water.  

The tank supplements or replaces the chiller load from 1300 to 2000 hours.  We recommend that 

this schedule be analyzed for maximum chiller assistance as it appears to be a schedule designed 

for the antiquated time-of-use rate that was offered by utilities prior to deregulation.  The new 

concept for thermal storage since the demise of time-of-use rates has to be to limit the chiller 

operation by one chiller at all times in order to limit the peak demand set by the facility each 

month.  It only takes one day on which all of the chillers operate to ruin an entire month’s 

demand reading (eleven months worth if there is a ratchet charge in the demand schedule).  

Therefore, the operation of the thermal storage must be flexible enough to allow the tank to 

supplement chiller loads throughout the day and not just at certain times of the day. 

 

The primary HVAC system for the school is a 4-pipe hydronic 

design, which pumps chilled and hot water to various air 

handlers and terminal units throughout the building.  The York 

123-ton centrifugal chillers were installed in 1997.  The cooling 

tower showed signs of the media being scaled up (see picture to 
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the right).  Space heating water is provided by an Ajax 5.25 MMBH input natural gas fired 

boilers. 

 

Domestic hot water is provided by two PVI 1 MMBH input natural gas fired boilers.  Hot water 

is circulated in a 140°F loop with a booster heater that raises the temperature to 180°F for 

dishwashing.  We recommend that the district increase the size of the booster heater so that the 

recovery rate can be maintained from 120°F water instead of 140°F water.   

 

Much of the equipment is tied into a new direct digital controls (DDC) system.  This system 

allows the district office to operate equipment such as chillers or air handlers on a schedule, and 

gives remote access to manually override or control any units on the DDC system.   Water valves 

and air dampers are all still controlled pneumatically, which gives them limited functionality and 

relatively poor performance as compared to the DDC controls.  Additionally, some of the 

pneumatic controls have been disabled, while others are not functioning properly.  Expanding the 

DDC system to include all valves, dampers and other HVAC equipment throughout the campus 

will help to improve the overall system efficiency. 

 

This school is one of the HISD facilities that had the makeup air fan turned off at the kitchen 

exhaust hood.  As per the general district recommendations, we recommend that the 

condensation problem be resolved and the makeup air unit turned back on. 

 

 

 

The facility has three Engineered Air dedicated outdoor air 

conditioning units that are in good condition.  The distribution 

air handlers themselves utilize rolled media pre-filters and 

pleated internal filters.  The pre-filters (see picture to the 

right) were dirty and in need of replacement, but the pleated 

filters were clean and in good shape. 

 

The gymnasium was found to be extremely cool (~65°F) at 

the time of the inspection (1430 hours on a 68°F afternoon).  The programming should be 

checked for the setpoint of the HVAC system in the gymnasium.  It should be reset to concur 

with the energy policy mandated indoor cooling setpoint temperature of 76°F for gymnasiums. 

 

Kingwood MS Energy Conservation Recommendations Summary: 

1. Expand DDC system to control all equipment, dampers and valves throughout 

campus. 

2. Replace booster heater with a larger unit to allow domestic water to be circulated 

at 120°F. 

3. Install energy recovery ventilator to allow operation of Kitchen make-up air fan. 

4. Check gymnasium cooling setpoints in energy management system. 

 

Installed Cost     =      $ 110,000 

Estimated Energy Cost Savings  =     $   13,000 

Simple Payback Period  =     8-1/2 Years 
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Atascocita HS 

Atascocita High School was originally built in 2006.  The facility had a major addition in 2008.  

The two story brick structure has flooring of mostly tile and the ceilings are acoustical tile.  

Weatherstripping is in good condition.  Windows are double pane and seals are in excellent 

condition. 

 

The primary HVAC system for the school is a 4-pipe 

hydronic design, which pumps chilled and hot water to 

various air handlers and terminal units throughout the 

building.  The equipment is in excellent condition given the 

age of the school and the great care that the staff has given 

the equipment to date.  Two Trane 600-ton centrifugal 

chillers are paired with a Marley 2-cell cooling tower to 

provide chilled water for the facility.  Space heating water is 

provided by a Sellers 16.738 MMBH input natural gas fired 

boiler.  Domestic hot water (120°F) is produced by a pair of 

staged 800 MBH modular boilers. 

 

The equipment is tied into a new direct digital controls (DDC) system.  Air handlers are a 

mixture of McQuay units in the 2008 addition and Trane units in the original 2006 buildings.  

Toshiba VFDs allow the variable volume systems to save energy.  The natatorium is served by a 

large Dectron combination pool water and air conditioning unit designed to keep the pool water 

temperature within 3°F of the air temperature. 

 

The main corridors of the building are significantly overlit 

during daytime hours.  The quarter-mile long two-story main 

corridor has wall sconces and 4-lamp F17T8 corridor fixtures 

all operating while the skylights and transom windows are 

providing ample daylighting in the space.  The skylight wells 

themselves have linear fluorescent fixtures that are operating 

during daylight hours.  These fixtures are circuited with the 

Library display cases through one contactor which was what 

has limited the staff from turning off the unnecessary fixtures 

to date.  We recommend that the district separate the wall sconces, the skylight well fixtures and 

½ of the 4-lamp F17T8 fixtures from the lighting contactor ELD#8 and put them under photocell 

control so that they can be automatically activated during evening hours that the fixtures are 

programmed to operate.  In addition to the energy savings available from turning off unnecessary 

fixtures during daylight hours, there will be additional maintenance savings by extending the life 

of the wall sconce ballasts ($90 for each replacement) by a factor of at least two. 

 

Atascocita HS Energy Conservation Recommendations Summary: 

1. Turn off the ½ of the existing hall fixtures, plus the corridor wall sconces and 

skylight well fixtures during the daytime hours. 

Installed Cost     =      $   10,000 

Estimated Energy Cost Savings  =     $     5,000 

Simple Payback Period  =     2 Years 
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Kingwood Park HS 

KPHS was originally built in 1992.  The facility had a major addition in 2008.  Formerly a ninth 

grade center only, this is currently the only 4A High School in HISD.  The two story brick 

structure has flooring of carpet and tile and the ceilings are acoustical tile.  Weatherstripping 

appears to be in good condition.  The roof is low slope single ply membrane.  Tinted single-pane 

windows are limited to less than 10% of the wall area and are in good condition. 

 

The school has a thermal storage system (TSS) which is not currently operating.  The 267,000 

gallon tank, installed in 2000, is designed to supply 2,500 ton-hours of chilled water storage 

capacity.  At the time, the facility had not had the significant expansion performed in 2008 and 

the TSS equated to about seven hours of cooling assistance for the central plant.  The facility is 

currently twice as large as the original conditioned area and is therefore not sufficiently sized to 

reduce the peak demand effectively as are the systems at other schools.  Shaving peak demand 

for four hours will not offer any peak demand benefit if the full chiller load has to be turned on at 

any time in the month because the TSS is too small. 

 

The HVAC system is a combination of constant volume and variable 

volume air handlers that distribute conditioned air to classroom 

terminal units equipped with hot water reheat coils (see picture to the 

right).  The system is controlled with a DDC control system.  Water 

valves and air dampers are all still controlled pneumatically, which 

gives them limited functionality and relatively poor performance as 

compared to the DDC controls.  Additionally, some of the pneumatic 

controls have been disabled, while others are not functioning properly.  

Expanding the DDC system to include all valves, dampers and other 

HVAC equipment throughout the campus will help to improve the overall system efficiency. 

 

Much of the energy savings opportunities of the VAV system are not being taken advantage of at 

KPHS due to the fact that the cooling tower, plus the hot water and condenser water pumps do 

not have VFDs installed to throttle back their operation during low load conditions.  We 

recommend that VFDs be installed for these devices, plus differential pressure sensors in the 

necessary piping to instruct the pumps when to throttle back on output and energy consumption. 

 

The temperature sensor in the Boy’s dressing room near the gym is served by only one sensor 

that is not located in an area conducive to quality temperature control.  We recommend that the 

district relocate the sensor to an area that will produce better control of area temperatures.  The 

chilled water is supplied to the AHUs by three chillers working in combination with a 3-cell 

Marley cooling tower.  Two of the chillers, both 1992 Trane units, are original to the building 

plant.  The third chiller, a York Optiview, appears to have been installed in 2002.  At the time of 

the survey, one Trane chiller and the York chiller were both operating.  At the time of the survey, 

it was noted that one of the 40hp split-case condenser water pumps and one cell of the cooling 

tower were manually turned off at the electrical disconnects.  The pump was leaking a 

considerable amount of water and the staff reports that the pump only leaks when it is turned off.  

Apparently, one of the seals is tight enough to hold up under operating pressures but not the 

pressures resulting from the water dead-heading when the unit is off.  We recommend that the 

district service the pump to not leak when it is turned off to reduce the waste of treated water. 
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The cooling tower showed signs of significant scaling at the media 

(see picture to the right).  We recommend that the tower be cleaned at 

the next available time.   

 

It was noted during the survey that the primary chilled water pumps 

do not have isolation valves to prevent water from circulating through 

inoperable chillers.  We recommend that isolation valves be installed 

to prevent the chilled water from absorbing energy as it travels through off-line chillers. 

 

The air handlers utilize rolled media pre-filters and pleated internal filters.  The pre-filters were 

dirty and in need of replacement, but the pleated filters were clean and in good shape, which 

demonstrated the effectiveness of the pre-filter arrangement.  The air handlers in the 1992 

buildings are themselves 1992 units.  They are nearing the end of their anticipated useful life 

(15-20 years) and should be considered for replacement in the near future.  The squirrel cage or 

the bearings on the 25hp AHU#7, in particular, was in such poor balance at the time of the 

survey that it was shaking the entire mechanical room floor. 

 

One of the small practice gymnasiums was found to be extremely cool (~65°F) at the time of the 

inspection (1300 hours on a 65°F afternoon).  The programming should be checked for the 

setpoint of the HVAC system in the gymnasium.  It should be reset to concur with the energy 

policy mandated indoor cooling setpoint temperature of 76°F for gymnasiums. 

 
Domestic hot water is provided by a 1992 Sellers 1,490 gallon input natural gas fired boiler.  Hot 

water is circulated in a 140°F loop with a booster heater that raises the temperature to 180°F for 

dishwashing.  We recommend that the district increase the size of the booster heater so that the 

recovery rate can be maintained from 120°F water instead of 140°F water.  We also recommend 

that the boiler be replaced by two smaller staged modular boilers that will offer increased 

opportunity to only operate as much boiler as necessary for the hot water load. 

 
Kingwood Park HS Energy Conservation Recommendations Summary: 

1. Increase the size of the booster heater to allow 120°F hot water loop. 

2. Renovating the control system to 100% DDC. 

3. Evaluate gymnasium cooling setpoint programming within the DDC control 

system. 

4. Replace all 1992 AHUs. 

5. Install VFDs on cooling tower fans, secondary hot water and condenser water 

pumps. 

6. Install isolation valves on primary chilled water and condenser water pumps. 

7. Repair leak at condenser water pump. 

8. Replace domestic hot water boiler with modular boilers. 

 

Installed Cost     =      $ 587,000 

Estimated Energy Cost Savings  =     $   67,000 

Simple Payback Period  =     8-3/4 Years 
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4.0 ENERGY PERFORMANCE INDICATORS: 
 

In order to easily assess the Partner’s energy utilization and current level of efficiency, there are 

two key "Energy Performance Indicators" calculated within this report.   
 

 1.  Energy Utilization Index 

 The Energy Utilization Index (EUI) depicts the total annual energy consumption  

per square foot of building space, and is expressed in "British Thermal Units" (BTU's).   
  

To calculate the EUI, the consumption of electricity and gas are first converted to 

equivalent BTU consumption via the following formulas: 
 

  ELECTRICITY Usage 

  [ Total KWH /yr] x [ 3413 BTUs/KWH] =  __________ BTUs / yr 
 

  NATURAL GAS Usage 

  [Total MCF/yr ] x [1,030,000 BTUs/MCF] = ________ BTUs / yr 
 

 After adding the BTU consumption of each fuel, the total BTU’s are then divided  

 by the building area. 

 

  EUI = [ Electricity BTU’s + Gas BTU’s] divided by [Total square feet] 
 

 2.  Energy Cost Index 

The Energy Cost Index (ECI) depicts the total annual energy cost per square foot of 

building space.   
  

To calculate the ECI, the annual costs of electricity and gas are totaled and divided by the 

total square footage of the facility: 
 

ECI = [ Electricity Cost + Gas Cost ] divided by [ Total square feet ] 
 

These indicators may be used to compare the facility's current cost and usage to past years, or to 

other similar facilities in the area.  Although the comparisons will not provide specific reasons 

for unusual operation, they serve as indicators that problems may exist within the energy 

consuming systems. 
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THE CURRENT ENERGY PERFORMANCE INDICATORS FOR : 
 

HUMBLE ISD 

 

CAMPUS             ENERGY  UTILIZATION              ENERGY COST 

                                                    INDEX (EUI)          INDEX (ECI) 
            (Btu/sf-year)                          ($/sf-year)            

 

Atascocita HS Campus   97,905  +72%  $2.28  +90% 

Kingwood Park HS    85,506  +51%  $2.05  +71% 

 

2006 Region 4 Average High School: 56,814    $1.20 

 

Atascocita MS    49,116  -18%  $1.46  +34% 

Kingwood MS    51,183  -15%  $1.52  +39% 

 

2006 Region 4 Average Middle School: 60,050    $1.09 

 

Humble ES     38,536  -22%  $1.25  +18% 

Lakeland ES     60,961  +23%  $1.84  +74% 

Oak Forest ES    52,095  +6%  $1.51  +42% 

Pine Forest ES    54,698  +11%  $1.62  +53% 

Timbers ES     47,701  -3%  $1.44  +36% 

Whispering Pines ES   57,014  +15%  $1.69  +59% 

 

2006 Region 4 Average Elementary:  49,365    $1.06 

 

      

 

 

Comparison to Average:  From the EUI and ECI comparisons with other school facilities within 

the region, several energy related issues are apparent: (Note that the regional average is data 

obtained from SECO for the 2006 school year.  Subsequently, the ECI does not represent 

increases in energy costs experienced over the past two years and will be low as compared to the 

cost of energy in 2008, the time period from which these bills were analyzed). 

 

High School campuses – 

Both consumption (EUI) and the cost to operate (ECI) is considerably higher than the regional 

average. 

 

Middle School campuses – 

The EUIs for these schools are both below the regional average (AMS -18%; KMS -15%).  

AMS’s ECI is 34% higher than regional average; KMS has an ECI that is 39% higher. 
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Elementary School campuses – 

Consumption (EUI) is higher than the regional average for all facilities except Timbers and 

Humble.  Cost to operate (ECI) is higher than the regional average for all campuses. 

 

In general, the ECIs for the facilities are the greatest source of concern in this analysis.  In 

addition to the regional average not taking into account the energy cost increases of the last two 

years, HISD is paying some of the higher cost of utilities in the State.  The electricity rate that 

HISD has with GLO-Reliant is $0.08451 per kWh.  Many school districts in this region have 

contracted rates from the same time period in the $0.07 to $0.08 range.   

 

HISD consumed 21,640,129 kWh of electricity during the analyzed billing cycle for these ten 

facilities.  Using the flat rate energy charge for consumption only (21,640,129 kWh * 

$0.08451/kWh), this equates to an annual energy charge of $1,828,807. Assuming conservatively 

that HISD had been able to contract for an even $0.08 per kWh at the time the contract with 

GLO was initiated, the same energy consumption would have only cost the district $1,731,210.  

That represents a savings of $97,597 by nothing more than fortuitous contractual negotiations 

and timing.  

 

The Base Year Utilities Consumption History is included in Appendix IV of this report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ESA Energy Systems Associates, Inc.          Humble ISD 

_____________________________________________________________________________________________ 

SECO School & Local Government Energy Management Program Page 24 

5.0 RATE SCHEDULE ANALYSIS: 
 

ELECTRIC UTILITY: GLO - Reliant  

      

 

ELECTRIC RATE:        Secondary General Service ≥ 10 kW 

 

ENERGY CHARGE:      = $0.084510 per kWh 

 

TRANSMISSION AND DISTRIBUTION CHARGES: 

Customer Charge      = $5.27 per meter  

Delivery Point Charge     = $116.89 

Transmission Charge (TUOS)     = $1.4709 per kVA  

Distribution Charge (DUOS)     = $3.132645 per kVA 

Utility – Other Credit      = $-0.016314 per kVA 

Transmission Cost Recovery Factor    = $0.335909 per kVA 

System Benefit Fund (SBF)     = $0.000657 per kWh 

Transition Charge 1      = $0.405 per kVA 

Nuclear Decommissioning (NDF)    = $0.012087 per kVA 

Competition Transition Charge    = $0.000145 per kWh 

Transition Charge 2      = $0.002452 per kWh 

Transition Charge 3      = $0.000978 per kWh 

 

Average Savings for consumption:   = $0.088742 / kWh 

Average Savings for demand:   = $5.46 / kVA  

 

 

--------------------------------------------------------------------------------------------------------------------- 

         

 

 

PROPANE UTILITY: Centerpoint / Entex 

GAS RATE:    

 
 

Rate Schedule Unavailable: Savings Determined from Billing Data 

 

Total cost for natural gas in Billing period  = $433,664 

Total consumption in Billing Period   = 39,420 MCF 

 

Average Cost per MCF    = $11.00112 / MCF 

 

Average Savings for consumption:   = $11.00 per MCF 
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6.0  RECOMMENDATIONS: 
 

A. MAINTENANCE AND OPERATIONS PROCEDURES 
 

1.  Review energy management system parameters for compliance with existing energy 

policy.  Sequences of operation and setpoints can be changed in the system to accommodate 

temporary circumstances but they are frequently never changed back to the policy standards 

after the temporary condition has been mediated.  There were several gymnasiums surveyed 

during this report in which the setpoint had obviously been changed from the energy policy 

standard setpoint of 76°F.  Outside air damper sequencing had been adjusted so that the 

dampers were closed during student occupied hours. 
 
B. CAPITAL EXPENSE PROJECTS   
 

I.  HVAC Renovation 

 

Many of the campuses surveyed for this report have equipment that is symbolic of a variable 

volume distribution system, but does not take advantage of the energy savings that variable 

volume systems offer.  Some of the air handlers deliver constant volumes of conditioned air to 

terminal units that simply divert the conditioned air into the return plenum when the classroom 

spaces are satisfied.  These air handlers can be easily modified to deliver variable volumes of 

conditioned air appropriate for the exact load requirements at the time.  This results in energy 

savings for both the air and water side of the system.   

 

Even some systems with variable volume equipment in operation are not taking full advantage of 

the energy savings available with VAV systems.  VFDs have been programmed to operate at one 

specific frequency instead of allowing the drive to modulate between minimum flow and 

maximum flow settings.  Many secondary chilled and hot water loop pumps do not have drives 

installed on them to derive the water side energy savings available when the VAV system is 

satisfied on the air side. 

 

Almost all of the campuses surveyed have thermal storage tanks that were installed within the 

last ten years that have been decommissioned and taken out of operation as of March, 2008.  In 

most cases, we recommend that the district re-commission these systems and use them to 

supplement the existing chillers to reduce peak demand loads.  

 

II.  Lighting Renovation 

 

All of the surveyed campuses have been renovated with T8 lamps and electronic ballasts.  The 

district has the most energy efficient lamps and ballasts available for their existing fixtures in 

these facilities and are therefore compliant with House Bill, HB-3693, passed in June, 2007. 

 

The district has begun renovating gymnasiums from metal halide fixtures to new T5 linear 

fluorescent fixtures to improve overall light quality and eliminate problems with re-strike that are 

inherent to metal halide fixtures.  This retrofit will allow gymnasiums to have their lights turned 

off during unoccupied periods instead of the current common practice to leave the metal halides 
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on for 10-12 hours per day.  We recommend that the district continue the transition to T5 high 

bay linear fluorescent fixtures in place of metal halide fixtures in gymnasiums. 

 

Atascocita High School, along with any other high school in the district with a similar floor plan 

to AHS, has a significant number of interior corridor fixtures that could be turned off during 

daylight hours.  We recommend that the district consider the recommended daylighting strategies 

for these campuses. 

 

III. Controls Renovation 

 

Many of the surveyed campuses had combination DDC and pneumatic control systems.  

Typically, the equipment was controlled with the DDC system, while dampers and valves were 

controlled with the pneumatic system.  We recommend that the district begin to replace the 

pneumatic system at these campuses with DDC control at the dampers and valves.  The schools 

would be able to remove the air compressor form the mechanical rooms and the district would no 

longer have to maintain the labor intensive pneumatic system. 

 

 

SUMMARY:  

     

 IMPLEMENTATION COST ESTIMATED 

SAVINGS 

SIMPLE PAYBACK 

    

TOTAL PROJECTS $ 1,428,000 $ 217,500 6-1/2 Years 

 

Financing of these projects may be provided using a variety of methods as Bond Programs, 

municipal leases, or state financing programs.   
 

Some of the programs, however, like the SECO LoanSTAR program may be particularly 

appealing to HISD.  The district may borrow up to five million dollars at 3% interest for energy 

efficiency projects with a cumulative payback of 10 years or less. 
 

In-House Funding    = $1,428,000   

 

10 year commercial (5%) loan principal = $1,428,000 

10 year commercial loan interest paid = $   389,539 

10 year commercial loan TOTAL  =   $1,817,539 

 

Commercial Loan Annual Payment  = $  181,754   =  $    181,754 

Annual Payment Minus Annual Energy Cost Savings = $181,754 – $217,500 =  $    - 35,746 

Annual Savings to ISD (without considering Maintenance Cost Reduction) =  $      35,746 

 

More information regarding financial programs available to HISD can be found in: 

 

        APPENDIX I:    SUMMARY OF FUNDING AND PROCUREMENT OPTIONS 

                       FOR CAPITAL EXPENDITURE PROJECTS 
 

 



ESA Energy Systems Associates, Inc.          Humble ISD 

_____________________________________________________________________________________________ 

SECO School & Local Government Energy Management Program Page 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

 

 SUMMARY OF FUNDING AND PROCUREMENT OPTIONS 

                     FOR CAPITAL EXPENDITURE PROJECTS 
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SUMMARY OF FUNDING OPTIONS FOR CAPITAL EXPENDITURE PROJECTS 

Several options are available for funding retrofit measures which require capital expenditures. 
 

LoanSTAR Program: 

The Texas LoanSTAR program is administered by the State Energy Conservation Office 

(SECO).  It is a revolving loan program available to all public school districts in the state 

as well as other institutional facilities.  SECO loans money at 3% interest for the 

implementation of energy conservation measures which have a combined payback of 

eight years or less.  The amount of money available varies, depending upon repayment 

schedules of other facilities with outstanding loans, and legislative actions.  Check with 

Theresa Sifuentes of SECO (512-463-1896) for an up-to-date evaluation of prospects for 

obtaining a loan in the amounts desired.   
     

 TASB (Texas Association Of School Boards) Capital Acquisition Program: 

TASB makes loans to school districts for acquiring personal property for “maintenance 

purposes”.  Energy conservation measures are eligible for these loans.  The smallest loan 

TASB will make is $100,000.  Financing is at 4.4% to 5.3%, depending upon length of 

the loan and the school district’s bond rating.  Loans are made over a three year, four 

year, seven year, or ten year period.  The application process involves filling out a one 

page application form, and submitting the school district’s most recent budget and audit.  

Contact Cheryl Kepp at TASB (512-467-0222) for further information. 
 

 Loans On Commercial Market: 

Local lending institutions are another source for the funding of desired energy 

conservation measures.  Interest rates obtainable may not be as attractive as that offered 

by the LoanSTAR or TASB programs, but advantages include “unlimited” funds 

available for loan, and local administration of the loan. 
 

 Leasing Corporations: 

Leasing corporations have become increasingly interested in the energy efficiency 

market. The financing vehicle frequently used is the municipal lease.  Structured like a 

simple loan, a municipal leasing agreement is usually a lease-purchase agreement.  

Ownership of the financed equipment passes to the district at the beginning of the lease, 

and the lessor retains  a security interest in the purchase until the loan is paid off.  A 

typical lease covers the total cost of the equipment and may include installation costs.  

At the end of the contract period a nominal amount, usually a dollar, is paid by the lessee 

for title to the equipment. 
 

 Bond Issue: 

The may choose to have a bond election to provide funds for capital improvements.  

Because of its political nature, this funding method is entirely dependent upon the mood 

of the voters, and may require more time and effort to acquire the funds than the other 

alternatives. 
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SUMMARY OF PROCUREMENT OPTIONS  

FOR CAPITAL EXPENDITURE PROJECTS 
 

 

 State Purchasing: 

The General Services Commission has competitively bid contracts for numerous items 

which are available for direct purchase by school districts.  Contracts for this GSC 

service may be obtained from Sue Jager at (512) 475-2351. 
 

 Design/Bid/Build (Competitive Bidding): 

Plans and specifications are prepared for specific projects and competitive bids are 

received from installation contractors.  This traditional approach provides the district with 

more control over each aspect of the project, and task items required by the contractors 

are presented in detail.   
 

 Design/Build: 

 These contracts are usually structured with the engineer and contractor combined 

 under the same contract to the owner.  This type team approach was developed for 

 fast-track projects, and to allow the contractor a position in the decision making  

process.  The disadvantage to the district is that the engineer is not totally independent 

and cannot be completely focused upon the interest of the district.  The district has less 

control over selection of equipment and quality control. 
 

 Purchasing Standardization Method: 

This method will result in significant dollar savings if integrated into planned facility 

improvements.  For larger purchases which extend over a period of time, standardized 

purchasing can produce lower cost per item expense, and can reduce immediate up-front 

expenditures.  This approach includes traditional competitive bidding with pricing 

structured for present and future phased purchases. 
 

 Performance Contracting: 

 Through this arrangement, an energy service company (ESCO) using in-house or 

third party financing to implement comprehensive packages of energy saving retrofit 

projects.  Usually a turnkey service, this method includes an initial assessment of energy 

savings potential, design of the identified projects, purchase and installation of the 

equipment, and overall project management.  The ESCO guarantees that the cost savings 

generated will, at a minimum, cover the annual payment due over the term of the 

contract.  The laws governing Performance Contracting for school districts are detailed 

in the Texas Education Code, Subchapter Z, Section 44.901.  Senate Bill SB 3035, passed 

by the seventy-fifth Texas Legislature, amends some of these conditions.  Performance 

Contracting is a highly competitive field, and interested districts may wish to contact 

Theresa Sifuentes of State Energy Conservation Office, (SECO), at 512-463-1896 for 

assistance in preparing requests for proposals or requests for qualifications. 
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APPENDIX II 

 

ELECTRIC UTILITY RATE SCHEDULE 
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APPENDIX III 

 

 UTILITIES CONSUMPTION HISTORY 
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APPENDIX IV  

 

ENERGY POLICY 
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ENERGY POLICY 

 

                                                                       
[Name of Institution] 

 

Recognizing our responsibility as Trustees of      , 

we believe that every effort should be made to conserve energy and natural resources.  As a 

result, we are establishing this Energy Management Policy which shall be implemented within 

each of our facilities.  We believe that this policy will be beneficial for taxpayers and community 

residents in the prudent management of our financial and energy resources. 

 

The fulfillment of this policy shall be the joint responsibility of the trustees, administrators, staff 

and support personnel.  The success of the policy is dependent upon total cooperation from all 

levels within the system. 

 

The board will designate an Energy Manager to coordinate and implement the overall Energy 

Policy.  The Energy Manager will also maintain accurate records of energy consumption and 

cost on a monthly and annual basis.  Energy audits will be conducted annually at each facility 

and recommendations will be made for updating and improving the energy program.  Energy 

efficiency guidelines and procedures will be reviewed and accepted or rejected by the board.  In 

addition, the procedures required for implementation of the program, and the results achieved 

from its administration, will be published for administrative and staff information. 

 

 

 

Adopted this    day of     , 200 . 

 

 

 

 

      

       President, Board of Trustees 
 

 

 

 

Attest:        

         Secretary, Board of Trustees 
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APPENDIX V 

 

Preliminary Energy Assessment Service Agreement 

 

 

 



ESA Energy Systems Associates, Inc.          Humble ISD 

_____________________________________________________________________________________________ 

SECO School & Local Government Energy Management Program Page 49 

 

 

 

 



ESA Energy Systems Associates, Inc.          Humble ISD 

_____________________________________________________________________________________________ 

SECO School & Local Government Energy Management Program Page 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX VI 

 

Building Schematic Drawings 
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APPENDIX VII 

 

AMORTIZATION SCHEDULE 
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APPENDIX VIII 

 

SECO PROGRAM CONTACTS 

WATT WATCHERS OF TEXAS 
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APPENDIX IX 

 

UTILITY CHARTS ON DISKETTE 

 

 


