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SECTION ONE: EXECUTIVE SUMMARY

Fire Station #1 at 500 State Highway 5 is a collection of 5 buildings of various ages and 
construction. The facility includes a wood framed residential structure which has been 
converted into offices and sleeping quarters, a CMU block framed carport addition utilized for 
kitchen, dining area and storage, a wood framed addition currently occupied by the Public
Works Department and a wood framed with sheet-metal roofing and siding building with three 
apparatus bays and a work-out/weight room and an expansion with one larger apparatus bay
(see floor plan in Appendix A).

Huitt-Zollars was asked to assess the general condition of this facility and identify any short term 
or long term repairs/maintenance which might be necessary to extend its useful life. Additional 
an ADA Compliance Evaluation (see appendix B) was performed to identify any current 
deficiencies.

Huitt-Zollars staff conducted a site visit to visually observe and document all major building 
systems and assess their current physical, operational and cosmetic condition. The findings 
and observations are documented by discipline.  Based on our observations and the conditions 
noted for the Architectural, Structural, HVAC, Plumbing, Electrical Systems and considering the 
ADA deficiencies documented it is our opinion the current facility is beyond its useful service life
with our a major renovation..

To help assess the potential costs associated with addressing the deficiencies we prepared an 
opinion of probable construction cost for the Architectural, Structural, Mechanical, Plumbing and 
Electrical repairs not including the potential ADA deficiencies. These will only need to be 
addressed if repairs are made. The total is approximately $ 570,000.  (see Appendix C).  This 
list can be prioritized based on your budget and goals. Swing Space (bunk rooms, restroom,
showers, day room & kitchen) to allow the station to continue to function during repairs are 
estimated to cost between $ 80,000 and $ 100,000 for an 800 sf modular structure.

Based on our findings and the need for Fire Station to be able to serve the community it is our 
recommendation that planning and programming of a replacement facility be considered.
Understanding this will take time and the existing facility will remain occupied in the short term 
also recommend establishing a working budget and addressing the most urgent life-safety and 
code issues identified.
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SECTION TWO: ARCHITECTURAL

GENERAL DISCRIPTION OF FACILITY

The existing Fire Station #1 at the Town of Fairview is a single story slab on grade structure at 
500 State Highway 5. The facility has various sidewalks and an asphalt parking lot for 
employees. It has a secure fence around portions of the facility. A public works facility is directly 
to the East. The original building was constructed in the 1960’s and is a residential type facility. 
This brick and wood framed structure has a low slope, gable, with a composite shingle roof. In 
the 1980’s an existing wood framed carport was enclosed by concrete masonry units to create 
the first addition to this facility. The first addition included a metal roof system that is 
approximately three foot higher than the original roof. In the 1990’s another addition was added 
by enclosing another carport. The addition is wood framed with siding and has a slightly lower 
roof line that is composite shingles.  The last addition to the facility was a wood framed high 
eave building with a metal panel wall system and metal panel roof system. The approximate 
square footage for all the additions is 8,800 square feet. Over the life of the building it has 
housed the Fire Department, City officials, Public Works, and the Police Department. It is 
currently is being utilized as a Fire Station and Public Works facility. The Police department and 
City officials no longer reside there.

Photo A1.  Arial Site Plan
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ARCHITECTURAL OBSERVATIONS

The facility is useable, but there are a number of heath, life safety, welfare, accessibility and 
maintenance concerns that are apparent.  Some of the concerns are measurable, some are not 
measurable by costs or easily corrected.  A fire station is a first response facility that is vital to 
serving the community in the event of a disaster or emergency. These types of facilities are 
assigned importance factors in the building codes that require them to be designed to a higher 
building standard in order to ensure the likely hood the employees and facility can maintain 
operations during a disaster. This existing facility does not meet this criterion currently, but 
should.

Photo A2.  Building Additions
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A large portion of one of the latter additions is where the ambulance, engines and apparatuses 
are stored inside. The exhaust fumes from these vehicles when entering or exiting the bays 
migrate into the corridor, fitness room, recreation space and offices. This is an unhealthy 
condition that is being created. The wall that separates the vehicles from the administration 
spaces is not a rated partition, or properly sealed, but should be.

Photo A3.   Apparatus Bays
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The kitchen area that serves the occupants on each shift has a number of potentially unsanitary 
condition.

The door to Shower #1 and a toilet opens directly into the space where food is being 
prepared.
A washer and dryer are operated in the kitchen creating an unsanitary condition where 

food is being prepared. 

Photo A4.  Kitchen Area

The corridors are very narrow. There are several steps through-out the facility at each addition 
to address changes in the floor elevation creating trip hazards. The spaces are small, confining 
and dark. There are very little exterior windows for natural day lighting. As you walk-thru the 
spaces the materials for the flooring, walls and ceiling make drastic changes. There are many 
spaces not being utilized, such as offices and storage areas. This makes the facility 
underutilized due to existing constraints.  There is not a dedicated training space, no space for 
needed equipment to clean gear or hose dryers. These spaces are not planned with the correct 
adjacencies. For example, the sleeping areas are next to a high traffic areas such as the 
kitchen. You must also travel thru several corridors and offices to use Shower #2 from the 
bedrooms. All of these concerns affect the morale, productivity and wellbeing of the occupants.  
In spaces with abundant day light and planned spaces, studies have shown that employees 
enjoy being at work, are more productive, sick less, and employee retention is much higher. 
These are measurable values based on employee logged sick time and turn-over.

Shower and 
Restroom

Food Preparation 
Table
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Photo A5.  Roof Leak at Ceiling Photo A7.  Roof Addition

Photo A8.  Deteriorating Sheathing

The existing building does not have an adequate building envelope. There is very minimum 
insulation at the roof deck and walls. The exterior windows and doors appear to be uninsulated. 
The construction from the previous time periods would indicate there is substantial infiltration of 
outside air. These inadequacies lead to larger mechanical units working more frequently using 
more energy to condition the spaces. The minimum requirements for insulation, energy efficient 
doors and windows are far below the baseline standard required by the International Building 
Code, today. This is not an energy efficient building.

This facility has several on-going maintenance problems including:
The numerous additions over the life of this building have created undue maintenance 
problems.
Several different types of roofs coupled with different intersections and elevations have 
evolved into an ongoing roof leak that seems to be unrepairable above Office #5.
The roof conditions over the original building and the additions are in need of 
replacement, and are failing structurally in some areas.

                

                Photo A6.  Roof Flashing

The vertical walls where the lower roofs intersect are not properly flashed, the materials and 
sealants are rapidly deteriorating. To properly address this problem, all the roofing, sidewalls, 
flashing and sheathing would need to be replaced. However, this would not address the real 
problem that has been created with existing construction and additions at various elevations and 
intersections. 
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Photo A10.  Wood Rake and Trim Rotting Photo A11.  Cracks at Exterior Fascade

The existing roofs at the original 1960’s, 1980’s and 1990’s addition are showing signs of creep, 
fatigue and failure. Structural repairs are required.  The rafters and decking are sagging in both 
directions. This is an unsafe condition. 

Photo A9.  Roof Creep, Fatigue, Failure

There is ongoing maintenance required for the exterior facade of the facility. The wood trim at 
the rake and eaves is severely rotted. The concrete masonry unit walls in the 1980’s addition 
are in need of paint and crack repair. Both of these conditions will lead to substantial 
maintenance costs if not repaired soon. Water and moisture will infiltrate the facility and likely 
lead to internal water damage of the adjacent spaces.
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There is a potential for hazardous materials to exist within the original construction and 1980’s 
addition. Lead paint and asbestos for common building components during this time frame. 
Asbestos was used in insulation, binders in materials, and many adhesives.

This facility as previously mentioned is not accessible. It does not meet the requirements for the 
Texas Accessibility Standards. Restrooms and showers do not have the required clearances, 
grab bars are inappropriate, the water closets are non-compliant, required knee spaces are not 
provided and toilet accessories are not mounted at the correct heights. The accessible route 
through the building does not comply. Door hardware is also non-compliant.

ARCHITECTURAL CONCLUSION

The life safety issues and health concerns should be addressed immediately. This includes the 
corrections to the structural problems with the roof, the rated partition at the vehicle bay. Shower 
#1 and the washer and dryer should be relocated; this is a health concern creating an 
unsanitary condition.

The maintenance items should be addressed to prevent additional costs and damages including 
roof repairs and addressing the exterior facade. If there is a long term desire to stay here then a 
plan should be developed to renovate the space. The renovations would include upgrading the 
building envelope to make it more energy efficient. This would include upgrades to the insulation 
at the walls, roof and installing energy efficient windows and doors.  A renovation to the space 
would also include space organization and proper adjacencies with new compliant showers and 
restrooms. Additional spaces should be programmed and included for training and dedicated 
storage. The interior should be modernized with new paint and flooring to make the space more 
appealing. A hazardous survey should be done to identify suspicious materials and have a plan 
to abate the hazardous materials from the space.

If all the concerns were addressed, the space would still be confined to the restraints of the 
perimeter walls. This limits the ability to provide a necessary floorplan that is efficient. These 
costs would be prohibitive due to the age and existing construction of the facility.

The original building and additions have outlived the useful life of this facility. The heath, life 
safety, welfare, accessibility and maintenance deficiencies need to be addressed:

The original building and additions are outdated and are physical constraints for any 
meaningful future renovation planning.

The building envelope, insulation, doors and windows are very energy inefficient.

The original building roof and roof additions have created ongoing maintenance 
conditions with roof leaks.

The exterior facade at the original building and additions are in poor condition and will 
contribute to water infiltration if not proper maintained.

The kitchen arrangement is currently unsanitary for food preparation with a shower and 
toilet that open directly into the space.
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The space is not accessibility as required by the Texas Accessibility Standards. ( see 
report in Appendix B)
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SECTION THREE: STRUCTURAL

GENERAL DISCRIPTION OF FACILITY

The existing Fire Station #1 was created by making additions to a wood framed single-story 
residence/house that was constructed in the 1960’s. The design and construction used for the 
original residence as well as the two additions was based on an IBC Risk Category II. Fire 
stations are required to be designed and constructed to meet IBC Risk Category IV. There is no 
evidence that the existing fire station construction has been upgraded or investigated to meet 
the Category IV (essential facility) requirements. This is considered a deficiency that should be 
corrected by performing an analysis of the structural elements of the facility, to include the roofs, 
walls, and other elements of the lateral force resisting system for both wind and seismic loads 
and providing strengthening/stiffening as required. The Town of Fairview governing building 
code is the 2012 Edition of the International Building Code (2012 IBC), which covers the design 
of fire stations. 

The roof over the circa 1980 addition was found to be sagging in the middle. The sagging 
appears to be due to a lack of adequate lateral resistance for the rafters in the form of roof ties. 
Also, everything from the ceiling and above is supported directly or indirectly by these rafters. 
That includes the HVAC equipment. The rafters could be suffering from overstressing that has 
exacerbated the creep in deflection that has led to excessive sag. Tension ties in the form of 
cables have been added across the attic near the east end of this section to resist the lateral 
thrust from the rafters in this area. As a result, the sagging is significantly less in that area. The 
entire area of the roof should be shored up and the rafters strengthened/repaired as necessary. 
It was reported that the roof was sagging so much, the ceiling tiles, which are hung from the 
rafters, were falling out of their grids. The wires supporting the grid were shortened to level the 
ceiling grid so the ceiling tiles would not slip out. It is unknown how long this sag has been 
present, but it is a situation that is unsafe as the sagging represents a state of progressive 
collapse of the roof.

There is evidence of foundation movement at the original circa 1960 construction and the first 
addition constructed circa 1980. Cracking in the brick near corners was found on the west end 
of the old residence. Cracking in the cmu wall on the north side of the 1980 addition was also 
found. There was cracking above the doors on the interior of the facility that had been repaired 
and re-cracked. 

It is imperative that the recommendations related to the safety of the occupants and to proper 
function of the fire station shall take priority over recommendations related to non-structural 
upgrades.

Description of existing conditions at fire station and proposed repairs and upgrades are based 
on the field inspection and are provided in the following section.
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STRUCTURAL OBSERVATIONS

The property is located at 500 State Highway 5 in Fairview, Texas at Lat 33o 8’ 17” N and Long 
96o 38’ 25” W. Fairview Fire Station #1 is housed in a single-story wood-framed and masonry 
structure formed from four structures. The original structure was a residence constructed in the 
1960’s and had additions constructed in the 1980’s and 1990’s. The low-bay wing to the north is 
comprised of the original residence and two of the addition modules that contain bedrooms, 
offices, conference rooms, a kitchen, and storage. The high-bay south wing contains offices, 
waiting room, recreation room, fitness center, storage, and four vehicle bays. Brick veneer is on 
the exterior of the original module on the west and south sides. Brick veneer was removed or 
covered over by siding is on the north side of the original module. The addition of the 1980’s has 
cmu on the exterior walls on the north and south sides. These appear to be single wythe cmu 
walls. The exterior of the 1990’s addition consists of siding. The south wing is cladded with brick 
veneer and metal panels over wood framing.

The foundation for the facility appears to be slab a shallow foundation system with slabs on 
grade. Signs of post-tensioning were not found, therefore the foundation is most likely 
conventionally reinforced.

Roofs and Framing

Noticeable rippling/buckling of the composition shingle roof was observed over the original circa 
1960 module. Trim and eave boards are in poor condition and in need of replacement/repair.

Photo S1. Ripples in Roof Over Original Construction (1960’s) Module
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Photo S2. Northern Half of Roof, Trim, and Siding on 1960 Module

The roof over the 1980’s addition is sagging. This appears to be due to inadequate lateral ties at 
the top of walls to resist the kick-out forces from the roof rafters and loads supported by the 
rafters. The bottom 2x6 ties are twisted and the rafters are deflecting excessively between the 
bottom tie and the cmu wall on which they bear. The ceiling grid, HVAC equipment, ceiling grid 
system, and lights are suspended from the rafters. Possible overstressing of the rafters and 
exacerbated creep are also suspected. The supporting cmu wall has cracking. Some of this 
cracking is due to the lateral kick-out at the top of the wall due to the roof rafters pushing out. 
This roof is in a state of progressive collapse. Shoring and bracing should be provided for the 
short term. Existing rafters and ceiling joists should be strengthened/replaced and the lateral tie 
system re-established.
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Photo S3. Sagging Roof

Photo S4. East End of Attic Space Over 1980’s Addition.  Notice Cable Tie In Foreground
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Photo S5. Cable Spanning Across Attic at East End of Attic

Photo S6. Cable Connection at Rafter
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Photo S7. HVAC Equipment Suspended from Rafters

Photo S8. Twisted Bottom Tie
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Photo S9. Ceiling Suspension Framing – Original 1960’s Module

Photo S10. Suspended Ceiling Hung from Sagging Rafters – 1980’s Addition
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Foundation Related Issues

Cracking in the exterior brick and cmu walls was found on the original 1960’s module and the 
1980’s addition. The cracking appears to be related to foundation settlement. The cracking of 
the cmu wall at the 1980’s addition could be magnified by the lateral push from the rafters. 
There was some cracking above doors in these portions of the building also. The cracking 
above doors has been repaired previously, but has cracked again. All the doors were operable 
without binding or sticking. Floors should be surveyed for levelness. As an option, piers could be 
added around the perimeter to level and close cracks in cmu.

Photo S11. Cracking in Brick
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Photo S12. Cracking in Brick at Opposite Corner

Photo S13. Cracking in CMU Due to a Combination of Foundation Movement and Lateral 
Thrust from Rafters
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Photo S14. Cracking Above Doors on the Interior

The slab on grade edges leading from the interior to the exterior is cracked due to inadequate 
wheel load transfer. Inadequate edge thickness and cover over dowels is the likely culprit. The 
cracking should be repaired to prevent water from entering the sub-base that could lead to 
dishing of the pavement (pot holes).

Photo S15. Edge of Slab Cracking Due to Wheel Loads at Vehicle Bays
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Drainage Issues

The area between the north and south wings of the fire station is in need of improvement from a 
drainage standpoint. A concrete swale with proper slopes could serve as a combination swale 
and splash block. Grass will not grow in this area, so the concrete will prevent erosion. The 
location of the sanitary lift station, which appears to be a converted septic tank (500 gallons), is 
in an awkward location. The lid of the tank should be marked “No Step”. One end of the tank is 
very close to the foundation of the 1990 addition.

Photo S16. Area Between the North and South Wings

RECOMMENDATIONS

It is apparent that the existing fire station #1 was never assessed for a change in use 
from  residential IBC Type II to fire station (essential) IBC Type IV. The facility should be 
rated for ultimate wind speeds of 120 mph and is in Seismic Design Category C (SDC 
C), (moderate seismicity).

Since the facility is in SDC C, lateral restraints on HVAC equipment, sprinkler piping, and 
suspended ceilings are required.

The sagging roof should be shored and braced for the short duration and repaired for the 
long-term.

The foundation issues noted are minor compared to the first two recommendations. 
Piers could be added along the north sides of the 1960’s and 1980’s construction 
modules. Four piers along the west/front of the 1960’s module where cracking was noted 
could also be accomplished.
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Repair of the vehicle bay slabs is recommended to prevent maintenance issues in the 
future.

Converting the area between the north and south wings to a concrete drainage swale 
would be an improvement to the current conditions.
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SECTION FOUR: HEATING, VENTILATING AND AIR CONDITIONING (HVAC)

GENERAL DISCRIPTION OF FACILITY

The existing heating and cooling equipment, including heaters, and fan coil units, etc. are
inefficient and at the end of their useful life. Therefore there will likely be ongoing mechanical 
issues with growing severity if the equipment is not replaced.

It is recommended that the upgrades related to the life safety of the occupants and to the proper 
function of the fire station shall take priority over recommendations related to upgrading of old 
systems that can be made in the future.

Among such priorities are installation of the carbon monoxide (CO) and nitrogen dioxide (NOx) 
sensors and alarm at the entrance to the fire fighters quarters, installation of new vehicle 
exhaust systems in apparatus bays, upgrading general ventilation system in apparatus bay 
area, modifications to sanitary sewer lift station, etc.

Existing air-conditioning systems serving fire fighters quarters and plumbing fixtures shall be 
replaced entirely in the future or as soon as the equipment shows the signs of the failure or if 
associated space is to be remodeled. The new equipment shall be energy efficient and 
environmentally friendly.

Detailed description of existing conditions of Heating, Ventilating and air conditioning (HVAC) 
systems and Plumbing systems at Fire Station #1 and proposed upgrades and modifications to 
these systems are based on the field inspection and are provided in Section Four and Section  
Five below. These upgrades will increase energy efficiency of the station’s HVAC systems, 
improve safety and provide ease of maintenance for new equipment.

HVAC OBSERVATIONS

Fire Station #1 is housed in a single-story structure formed from four old buildings adjacent to 
each other. The property is located at 500 State Highway 5 in Fairview, Texas.

The station is comprised of apparatus bay area for four fire trucks and fire fighters quarters, 
including waiting area and fitness room, office area and day room /kitchen area, bunk room/
sleeping area and police quarters. Total building floor area is 8,800 sq.ft.

Apparatus Bays

One gas-fired unit heater Lennox model LF24-100A-1 with output capacity of 80,000 kBtu/hr
provides heating in the Apparatus Bay area. Local thermostat provides control of unit heater.
The second original unit heater has been removed to accommodate for the fire truck parking. 
Remaining unit capacity does not provide adequate heating to the space.

One wall mounted propeller fan provides general ventilation in the space.  The capacity of the 
fan does not appear to be adequate for the space ventilation requirements.

The vehicle engine exhaust removal systems are not present. Control system to monitor 
concentration of carbon monoxide (CO) and nitrogen dioxide (NOx) emission from diesel 
engines is absent.
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Required daily tests of the fire trucks are being conducted outside of the apparatus bays at the 
parking lot in order to avoid space contamination with vehicle engine fumes. Occasionally during 
bas weather conditions the fire truck engines are run inside the bays. When this happens the 
vehicle fumes are migrating into adjacent occupied office spaces due to the absence of the local 
vehicle tail pipe exhaust system and to the inadequate capacity of general ventilation. It is 
apparent that these conditions compromise fire fighters health safety due to the exposure to the 
hazardous engine fumes. These conditions are also preventing fire fighters from regulatory fire 
truck testing during severe weather conditions. This issue shall be addressed as soon as 
possible.

Fire Fighter’s Quarters

Four split fan coil units with gas-fired furnaces and DX-type cooling units provide air-
conditioning in quarters. The fan coil units are installed in the attic space at the various 
locations.

Waiting area and fitness room air-conditioning is provided from one indoor fan coil unit and 
outdoor condensing unit Train model 2TTR1060A with 5 tons of nominal cooling capacity, 208/1 
Volts. The system was installed in 2004. Fan coil unit in the attic is not provided with safe and 
adequate access. 

Office and kitchen area air-conditioning is provided from one indoor fan coil unit Trane model 
TXH041A and outdoor condensing unit Train model TTR036D with 3 tons of nominal cooling 
capacity, 208/1 Volts. The system was installed in 2001. There are some complains that this 
unit does not provide adequate cooling during hot summer days.

Bedrooms and office area air-conditioning is provided from one indoor fan coil unit and outdoor 
Carrier condensing unit with approximately 3 tons of nominal cooling capacity,. The system was 
apparently installed prior to 2001.

Former Police Area / current DPW offices air-conditioning is provided from one indoor fan coil 
unit and outdoor condensing unit Goodman model GSH130361AC with 5 tons of nominal 
cooling capacity, 208/1 Volts. The system was installed in 2004.

Each fan coil unit is controlled by the local thermostat wall-mounted approximately 5 feet above 
finished floor and higher. Not compliant with ADA requirements.

All units are charged with R-22 refrigerant which will be completely phased out in the near 
future.

Three ceiling-mounted exhaust fans provide exhaust ventilation in restrooms. Exhaust fan 
serving showers and restrooms at office and bedroom areas are interlocked with corresponding 
light switch. Fans and corresponding ductwork will have to be cleaned.

Gas-fired range in kitchen is equipped with residential type hood without fire protection and 
need to be replaced with commercial grade hood, if required by local Authority.

Dryer exhaust ductwork apparently is full of the lint and need either to be cleaned or replaced 
with new exhaust duct.
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Existing air-conditioning systems do not have any provisions for outside air supply to the 
building. Air distribution devices are rusted. Supply and return air ductwork apparently was not 
cleaned for a long time. The return air from various rooms is provided via open doors. The 
existing systems are at the end of their life, are in-efficient, lack adequate controls and need to 
be replaced in the near future. 

Photo M1.  Clogged Dryer Exhaust Backdraft Damper

RECOMMENDATIONS

A majority of the mechanical equipment at the facility is past its expected service life. This 
means there will likely be ongoing mechanical issues with growing severity if the equipment is 
not replaced. Existing HVAC systems shall not be reused when the facility is remodeled. The 
additional cost of new systems will not be much greater than the cost to alter the existing 
systems. The new equipment will also be more energy efficient than the existing equipment.

The following recommendations on building air-conditioning system upgrades are arranged in 
order of their priority in respect to the life safety, and operational functionality of fire station. The 
probable construction cost estimate associated with incorporating proposed upgrades can be 
found in Appendix C. The estimate includes contractor’s overhead, profit, markups, etc.

Provide carbon monoxide (CO) and nitrogen dioxide (NOx) sensors and alarm at the 
entrance to the fire fighters quarters to alarm personnel of the hazardous conditions -
$10,000.

Provide two recirculating engine exhaust removal systems equal to Air Vacuum 
Corporation model Airvac 911- $30,000.
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Perform calculations of general exhaust ventilation airflows for apparatus bay area and 
provide additional exhaust fan for general ventilation as required – $8,000.

Provide pull-down ladder for the safe access to the fan coil unit serving waiting area -
$3,000.

Perform heating load calculations for the apparatus bay and provide additional heating in 
the area as required. New gas-fired radiant tube heater with approximate capacity of 100 
kBtu/hr can be installed at the east bay #1 - $10,000.

Clean existing ductwork, paint rusted grilles and provide necessary maintenance to four 
existing air-conditioning systems – $9,000.

Clean dryer exhaust duct or replace existing duct - $500.

Replace existing residential grade kitchen hood with new commercial grate grease 
exhaust hood with exhaust fan and with Ansel fire protection system – $2,000.

Re-install the dislocated insulation above lay-in ceiling above waiting area and fitness 
room and above kitchen/office area and sleeping rooms - $5,000.

Perform cooling load calculations for the office/kitchen area. Replace corresponding air-
conditioning system if load calculations confirm that the unit size is inadequate –
$15,000.

Replace all four existing air-conditioning systems at once, including fan coil unit, 
ductwork, controls and air distribution devices with new high-efficiency system meeting 
current code requirements - $80,000.
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SECTION FIVE: PLUMBING

OBSERVATIONS

Domestic Water System

Existing 2” diameter domestic water pipe provides service to the facility. The piping appears to 
be in fair condition, though there are few places that this could be verified.

Domestic Water Heating

Domestic hot water supply to the building is provided from two residential grade electric tank-
type water heaters Bradford White model M240T6DS, 40 Gal, 208/1 4,500 Watts. Recirculation 
pumps are not present. Both units are in good condition and adequately supply facility with hot 
water.

Natural Gas

Existing 1” diameter natural gas piping provides low pressure natural gas distribution to the unit 
heater in apparatus bays, to the gas furnaces of the fan coil units in the attic and to kitchen 
range. It was stated that the gas piping was recently repaired to eliminate some gas leaks in the 
attic. The piping now appears to be in fair condition.

Plumbing fixtures

Various brands of plumbing fixtures are installed at the facility.

Water closets: Existing residential grade Glacier Bay water closets are 1.6 gallon per flush 
(GPF) and in fair working condition. A majority of the restrooms do not have any ADA 
accessible water closets.

Lavatories: Existing residential grade lavatory faucets appear to have 1.0 gpm aerators. Existing
aerators should be replaced with 0.5 gpm aerators in order to comply with current code
requirements. Some of the handles on faucets are broken and it appears that replacement of 
existing faucets should take place in lieu of repairs.

Showers: It appears that showers were recently repaired and new showers heads were 
installed.

Kitchen Plumbing Fixtures: It should be verified with the Town code officials if a grease 
interceptor is to be provided for the type of cooking performed in the kitchen.

The laundry equipment and all chemicals are stored inside the kitchen area in violation of the 
Texas health code. Washer drain is being discharged to the grade just outside of the kitchen.  
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Sanitary Sewer System

The sanitary sewer from the building is discharged into originally built septic tank later converted 
into the lift station. Existing ¼ HP pump provides lift into the city sanitary waste pipe north of the 
facility. Existing tank size and the pump configuration do not meet current plumbing code 
requirements. Larger tank size and a duplex grinder pump shall be provided for the facility.

Photo P1: Sanitary Pump and Septic Tank

Storm Drain

The storm drain from gutters and from downspouts is being discharge to the grade. The grading 
between the apparatus bay building and office building is washed out over the time. Overflow 
piping under the walkway is clogged.  Thus the standing water between the buildings creates 
unacceptable anti-sanitary conditions. The system shall be either repaired or modified.
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Photos P2/P3. Storm Drain Conditions

RECOMMENDATIONS

The following recommendations on building plumbing systems upgrades are arranged in order 
of their priority in respect to the life safety, and operational functionality of fire station. The 
probable construction cost estimate associated with incorporating proposed upgrades can be 
found in Appendix B. The estimate includes contractor’s overhead, profit, markups, etc.

Replace existing septic tank and sewer pump with new lift station with duplex grinder 
pump as required by code - $50,000.

Replace existing lavatory faucets – $1,000.

Provide garbage disposal on kitchen sink - $300.

Replace existing plumbing fixtures with new ADA compliant fixtures - $8,000.

Repair existing gutters and downspouts and modify existing grading to allow for proper 
drainage of storm water – $10,000.

Provide grease interceptor for the kitchen - $10,000.
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SECTION SIX: ELECTRICAL AND DATA COMMUNICATION

ELECTRICAL OBSERVATIONS

The facility electrical system is comprised of elements which have been added in stages 
through the years. Three separate electrical services from two different pole-mounted 
transformers provide power to the building. This violates NFPA 70 (NEC) Article 230.2 which 
limits buildings to a single service, with certain exceptions. Each 240/120V single-phase service 
terminates in a 200 amp panelboard. Two of the three panels are not labeled a being suitable 
for use as service equipment as required by NEC Article 230.66. 

Photo E1.  Overhead Service

Two additional 125 amp sub-panels provide additional circuit capacity for the facility. Several of 
the panels do not have the working clearance required in NEC Article  110. This presents a 
safety hazard to personnel who need to work in these panels. In addition, none of the five 
panels contain labels warning personnel of a potential arc flash hazard as required by NEC 
Article 110.16. Also missing at each panel was a field label indicating the calculated available 
fault current at the panel (NEC 110.24). All panels contain a circuit directory, but it is not clear if 
the information is accurate. Two of the panels appear to be over 40 years old. The circuit 
breakers in these panels may have deteriorated over time, impacting their ability to trip when 
required. One fireman noted that he was unable to identify the source of one of the sub-panels 
in order to de-energize it. An overall one-line diagram of the facility electrical system was not 
available. This would be highly beneficial to personnel working on the system and allow work to 
be performed safely.
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Photo E2.  Sub-Panel Blocked by Stored Items

The oldest portion of the building (originally a residence) contains nonmetallic sheathed 
(“Romex”) wiring. While it is understood that total replacement of this wiring is not feasible, it 
appears that some devices were wired with this material after its conversion to a commercial 
facility. Furthermore, this cable was used outdoors exposed to the elements. This is a violation 
of NEC Article 334.15. 

Photo E3.  Improper Use of Type NM Cable
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Photo E4.  Splice Not Enclosed in Box

NEC violations were also noted in regard to cable terminations and splices. Conduits and cables 
are required to be securely attached to boxes and fixtures. Splices must only occur within boxes 
or listed enclosures. At least two examples of improper splices and/or cable terminations were 
found.

These conditions could easily cause the splices to be disturbed and expose personnel to live 
wiring. In addition to this, cabling was found to be improperly fastened or supported. All cables 
and/or conduits are required to be securely fastened within 12 inches of every box, fixture or 
fitting. In other locations, cabling was found to penetrate through metal wall panels without 
protection from the sharp metal edges. Over time, the metal panel could cut through the 
insulation which would result in a ground fault and possible fire hazard. NEC Article 300.4 
requires exposed cabling passing through metal members to be protected from physical 
damage by insulated bushings or grommets.
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Photos E6/E7.  Receptacles Requiring GFCI Protection

Receptacles with ground fault circuit interrupters are required in bathrooms and within six feet of 
any sink. Two receptacle locations were found in violation of this NEC requirement. 

Photo E5.  Cable Through Wall Panel Without Protective Bushing
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Beginning with the 1999 Code, the NEC requires arc fault circuit interrupter (AFCI) protection for 
receptacles in dwelling unit bedrooms. It is recommended that those receptacles be replaced for 
the protection of personnel using the bedrooms.

The facility lighting is a broad variety of fixture types employing both incandescent and 
fluorescent lamps of various types. A limited number of LED fixtures have been installed 
recently. Approximately 2/3 of the fixtures use linear T8 fluorescent lamps housed in either 
recessed or surface mounted troffers. This type of lamp is marginally acceptable in terms of 
energy efficiency. A number of other fixtures were found to use older T12 lamps, which are 
much less efficient than the T8 type.

The troffer type fixtures were used in the kitchen, offices, recreation room, conference rooms 
and storage rooms. Recessed “can” type fixtures were found in corridors and several other 
spaces. These fixtures generally used incandescent lamps which are most inefficient. At a 
minimum, these lamps should be replaced with self-ballasted compact fluorescent (“curly” type) 
lamps. These lamps could reduce the energy consumed by the recessed cans by 75%. 

Fixtures in the vehicle bays are industrial fluorescent strip lights with 8’ linear T12 lamps. These 
lamps are far less efficient than T8 or T5 lamps. Substantial energy savings could be realized 
from an upgrade to T8 or T5 lighting. The fixtures were not accessible for close inspection, but it 
is likely these fixtures employ older magnetic type ballasts, compounding the overall fixture 
inefficiency.

Many fixtures were found to have missing or nonworking lamps. Others had either damaged or 
missing lenses. One recessed shower fixture had no trim package or lens, which makes it 
unsuitable for use in a wet or damp location.

Photo E8.  Typical Fluorescent Fixtures



Fire Station #1 - Condition Assessment Report
Town of Fairview, Collin County, Texas

Project Number:  R30516901 Page 34 Date: Jan 2015

All lighting is controlled manually via wall switches. Significant energy savings could be realized 
through the use of occupancy sensors. U.S. Department of Energy studies show the following 
ranges of energy savings for various room types:

Private office 13-15%
Group office 20-28%
Conference room 22-65%
Rest room 30-90%
Corridor 30-80%
Storage rooms 45-80%

For most locations in this facility, occupancy sensors could simply replace the existing manual 
wall switches with no rewiring. A few larger spaces such as the kitchen and recreation room 
could require a ceiling mounted sensor which would involve some minor rewiring.

Exit lighting has been provided in accordance with NFPA 101. However, a few fixtures were 
observed to be non-working. These should be repaired. Most of these fixtures also appear to 
use fluorescent lamps. Current versions of exit signs use LED lighting exclusively. The LED 
fixtures consume only 2.5 watts, as opposed to 15 watts for the fluorescent type. Since these 
fixtures are constantly ON, the potential for energy savings is significant. 

Photo E9.  Fixture in Shower
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Photo E11.  Cluttered Cabling in Telephone Closet

Station personnel are protected by a recently installed fire alarm system. No improvements to 
this system should be necessary.

The station’s telephone and communications needs are served from a small closet at the 
northwest corner of the facility. As can be seen, the wiring and equipment in the closet is in a 
state of disarray. The lone equipment rack is covered with cabling and various clutter. 

While this state of disorganization does not violate any safety codes, it would likely hamper any 
troubleshooting efforts when the need arises. The absence of labeling on most of the cables 
would compound this issue.

Photo E10.  Exit Light Not Working
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ELECTRICAL CONCLUSIONS

A number of NEC violations were observed in this investigation. Some of these pose immediate 
hazards to personnel which could lead to serious injury and should be addressed immediately. 
Others are conditions which could cause electrical faults resulting in equipment damage or fire. 
Multiple service entrances increase the time to de-energize the building in a fire or other 
emergency. The issues which should be corrected immediately are as follows:

Repair inoperative exit signs

Replace receptacles in rest rooms and near sinks with GFCI type

Relocate materials stored within the required working spaces of electrical panels

Install wet location trim and lens to shower fixture

Other wiring problems in violation of NEC, while not as critical, should be corrected as soon as 
funding allows. As stated previously, these items could cause electrical faults leading to 
equipment damage and/or a fire.

The facility lighting system is largely outdated and inefficient. Significant energy savings could 
be realized through replacement of incandescent lamps in recessed can fixtures with 
fluorescent, replacing manual wall switches with occupancy sensors and replacing exit signs 
with LED type.  All of these upgrades are relatively inexpensive and would require no rewiring.
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Item to Repair or Replacement Description Location Unit Cost Quantity Total Cost

Exterior

Exterior Personnel Doors Replace all exterior doors with insulated doors All Personnel Doors $2,000 9 $18,000
Exterior Vehicle Doors Replace exterior vehicle doors  with insulated doors Vehicle Bays $6,500 4 $26,000

Exterior Windows Replace exterior windows with High Energy Efficient All exterior windows $3,000 9 $27,000
Reseal Masonry Cracks Apply sealant to control infiltration 1980's Addition $6,000 1 $6,000

Replace Roof Siding at Walls Remove, Replace Siding, Flashing at Roof Transitions Original, 1980's Addition, 1990's Addition $6,000 1 $6,000
Replace Fascia, Trim, Rake Board Remove, Replace Eave and Rake Trim at Roof Original, 1980's Addition, 1990's Addition $3,500 1 $3,500

Repaint Exterior Walls Repaint Exterior after Trim and Window Replacement Original, 1980's Addition, 1990's Addition $2 2800 $5,600

Roof
Replace Roof Remove, replace decking and install New Metal Roof Original, 1980's Addition, 1990's Addition $500 38 $19,000

Interior
Replace Flooring Replace flooring with Ceramic Tile, Carpet Original, 1980's Addition, 1990's Addition $5 3860 $19,300

Patch Repair Ceiling Repair and replace all of kitchen floor wth epoxy Office #5 $500 1 $500
Install ADA compliant Hardware Replace all Door hardware with lever handles All Door Locations $500 28 $14,000

Repaint Walls Repaint Interior Walls to match All Interior Walls except Vehicle Bays $1 8500 $8,500
Relocate Washer and Dryer Relocate Washer and Dryer and Remodel to Storage Kitchen Area $3,000 1 $3,000
Upgrade Insulation at Walls Spray Foram Insulation into Perimeter Walls Original, 1980's Addition, 1990's Addition $4 2800 $11,200
Upgrade Insulation at Roof Install Batt Insulation Original, 1980's Addition, 1990's Addition $2 3860 $7,720
Reconstruct Rated Partition Retrofit Existing Wall create a Rated Partition Wall Between Fitness/Office #6 and Vehicle Bays $3,500 1 $3,500

Miscellaneous
Restrooms non-compliant w/TAS Renovate Restrooms Shower #2, Vehicle Restroom $3,500 2 $7,000
Relocate Shower #1 from Kitchen Relocate Restroom, Shower, Cap Plumbing Shower #1 near Kitchen Area $6,500 1 $6,500

Hazardous Survey Survey to Test and Identify potential Lead and Asbestos Original $3,000 1 $3,000

Asbestos Abatement Abate Hazardous Materials Original (unknown)

$195,320

Architectural Items  - Repair or Replacement   

Sub Total
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Opinion Of Probable Construction Cost
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Item to Repair or Replacement Description Location Unit Cost Quantity Total Cost

Change of use assessment Analyze IAW IBC 2012 Category IV, SDC C Fairview, TX $5,000 1 $5,000
Roof Replace, brace, strengthen roof framing 1980's construction module $35,000 1 $35,000

Foundation Install Piers Original and 1980's Addition $750 15 $11,250
Slab at Vehicle Bays Repair cracked ends of slab Vehicle Bays 1 thru 4 $1,000 4 $4,000

Drainage Area between north and 
south wings

Install concrete swale Area between north and south wings $6,000 1 $6,000

Entire Fire Station Change in use upgrades All HVAC, piping, ceiling grid restraints $15,000 1 $15,000

$76,250Sub Total

Structural Items  - Repair or Replacement   
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Item to Repair or Replacement Description Location Unit Cost Quantity Total Cost

New Carbon Monoxide (CO) Detection

Provide carbon monoxide (CO) and nitrogen dioxide 
(NOx) sensors and alarm at the entrance to the fire 
fighters quarters to alarm personnel of the hazardous 
conditions 

Apparatus Bay $10,000 1 $10,000

New Vehicle Exhaust System
	Provide two new vehicle exhaust systems in apparatus 
bays, one system for each pair of fire trucks 

Apparatus Bay $15,000 2 $30,000

New Exuast Fan
	Perform calculations of general exhaust ventilation 
airflows for apparatus bay area and provide additional 
exhaust fan for general ventilation as required 

Apparatus Bay $8,000 1 $8,000

Pull Down Ladder for Fan Coil Unit
	Provide pull-down ladder for the safe access to the fan 
coil unit serving waiting area 

Waiting Area $3,000 1 $3,000

New Gas-fired Heater
	Perform heating load calculations for the apparatus bay 
and provide additional heating in the area as required. 
New gas-fired radiant tube heater with approximate 

Apparatus Bay $10,000 1 $10,000

Existing Ductwork on Fan Coil Units
	Clean existing ductwork, paint rusted grilles and provide 
necessary maintenance to four existing air-conditioning 
systems

Fire Fithers Quarters $3,000 3 $9,000

Dryer Exhaust 	Clean dryer exhaust duct or replace existing duct Kitchen $500 1 $500

Kitchen Hood
	Replace existing residential grade kitchen hood with 
new commercial grate grease exhaust hood with exhaust 
fan and with Ansel fire protection system

Kitchen $2,000 1 $2,000

Attic Insulation
	Re-install the dislocated insulation above lay-in ceiling 
above waiting area and fitness room and above 
kitchen/office area and sleeping rooms

Attic $5,000 1 $5,000

Fan Coil Unit Serving Office/Kitchen 
Area

	Perform cooling load calculations for the office/kitchen 
area. Replace corresponding air- conditioning system if 
load calculations confirm that the unit size is inadequate 

Office Kitchen Area $15,000 1 $15,000

All Fan Coil Units

	Replace all four existing air-conditioning systems, 
including fan coil unit, ductwork, controls and air 
distribution devices with new high-efficiency system 
meeting current code requirements

Fire Fighters Quarters $20,000 4 $80,000

$172,500Sub Total

HVAC Items  - Repair or Replacement   
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Item to Repair or Replacement Description Location Unit Cost Quantity Total Cost

Septic Tank
	Replace existing septic tank and sewer pump with new 
lift station with duplex grinder pump as required by code 

Septic Tank $50,000 1 $50,000

Faucets 	Replace existing lavatory faucets Fire Fighters Quarters $250 4 $1,000

Lavatories and Toilets
Replace existing plumbing fixtures with new ADA 
compliant fixtures 

Fire Fighters Quarters $1,000 8 $8,000

Gutters and Downspouts
	Repair existing gutters and downspouts and modify 
existing grading to allow for proper drainage of storm 
water

General $10,000 1 $10,000

Gnew Grease Interseptor 	Provide grease interceptor for the kitchen Kitchen $10,000 1 $10,000

$79,000Sub Total

Plumbing Items - Repair to Replacement   
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Item to Repair or Replacement Description Location Unit Cost Quantity Total Cost

Repair Exit signs Replace lamps Various $25 3 $75
Install GFCI receptacles Replace std receptacle with GFCI Shower #2, Kitchen $100 2 $200
Install AFCI receptacles Replace bedroom receptacles with AFCI Bedrooms $100 10 $1,000

Restore panel working spaces Relocate stored materials away from electrical eqm't Outside of Kitchen, office #6, vehicle bay #2 n/a n/a

Replace exposed nonmetallic 
sheathed cable

Replace exposed nonmetallic sheathed cable with 
conductors in metallic conduit

Porch (ckt to flagpole light) $750 1 $750

Replace Service entrance panels Remove and replace (3) 200 amp panels Elec/phone closet, office #6, public works office #2 $7,500 3 $22,500

Replace Sub-panel Remove and replace  antiquated panel Outside of Kitchen $6,000 1 $6,000
Correct improper cable 

terminations/splices
Re-pull wiring into lighting fixtures to eliminate splices or 
properly terminate

Attic, office #6 $350 2 $700

Provide fault current labels Provide fault current labels on panels. Panel locations $500 Lot $500

Install occupancy sensors Replace manual wall switches with occupancy sensors All interior spaces $150 24 $3,600

Replace incandescent lamps
Remove incandescent lamps, install compact fluorescent 
lamps in recessed cans

Various $15 15 $225

Replace vehicle bay lighting Replace T12 strip lights in vehicle bays with T5HO Vehicle Bays $450 15 $6,750

Provide arc flash warning labels
Perform calculations, provide arc flash warning labels on 
panels.

Panel locations $5,000 Lot $5,000

$47,300

$195,320

$76,250

$172,500

$79,000

$47,300

$570,370

Electrical Items  - Repair or Replacement   

Grand Total

Mechanical Repair Cost Subtotal

Architectural Repair Cost Subtotal

Plumbing Repair Cost Subtotal

Electrical Repair Cost Subtotal

Structural Repair Cost Subtotal

Sub Total
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