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Transit Asset Management 
A Transit Asset Management Plan (TAMP) is a strategic and systematic planning tool to manage transit capital assets based on careful planning and improved decision‐making. A TAMP uses transit asset condition to guide how to manage capital assets and prioritize funding to improve or maintain the overall transit fleet and facilities to a target level of State of Good Repair (SGR). A TAMP is essentially a business model that evaluates asset condition to develop a prioritized asset replacement strategy.
The purpose of the TAMP is to aid transit agencies in achieving and maintaining a SGR of all public transportation assets. SGR is the condition in which a capital asset is able to operate at a full level of performance. This means that the asset:
Is able to perform its designed function.
Does not pose a known unacceptable safety risk.
Has met or recovered its lifecycle investments.
[bookmark: _Hlk2254818]This goal was articulated in the Federal transportation act Moving Ahead for Progress in the 21st Century Act (MAP-21) as part of the realignment to give the Federal Transit Administration (FTA) national oversight over transit system safety.
Beaumont Municipal Transit 
Beaumont Municipal Transit (BMT) is a small urban transportation system that provides nine fixed routes and door-to-door transportation service for elderly and handicapped persons. 
A TAMP is required of all providers by the FTA. All FTA recipients who own, operate, or manage public transportation capital assets must have a plan. The TAMP Final Rule divides providers into two size categories: tier I and tier II. BMT falls under tier II in that it owns, operates and manages less than 100 vehicles in revenue service during peak regular service across all non-rail fixed route modes. Since BMT is a small urban service provider and a tier II provider, BMT has the option of either participating in a Group Plan developed by the South East Texas Regional Planning Commission (SETRPC) or opting out and developing its own plan. BMT has decided to develop its own TAMP. 
BMT TAMP Development 
Following FTA rules on TAMPs, the TAMP for BMT was developed following the steps listed below:
Capital Asset Inventory: Developed an accurate inventory of capital assets including revenue vehicles, backup vehicles, non‐revenue vehicles, equipment, and facilities for BMT transit service.
Condition Assessment: Conducted condition assessment of all inventoried assets using FTA vehicle useful life benchmark (ULB) for vehicles and FTA’s Transit Economic Requirements Model (TERM) scores for equipment and facilities.
Performance Targets and Measures: Determined reasonable and achievable targets for the acceptable percentage of assets exceeding their SGR. 
Decision Support Tool: Discussed the factors considered to support decision making related to investment prioritization. Pipelined projects to smooth the use of funds each year and optimize the replacement of assets over time. Calculated the pipelined and prioritized projects for future investment. 
The TAMP will be a component of the MPO’s long range transportation plan. These capital investment priorities will be critical inputs to SETRPC, and the Transportation Improvement Program (TIP). 
The following sections detail the steps of developing the TAMP for BMT.
CAPITAL ASSET INVENTORY
The required asset inventory is a listing of providers’ assets which meet certain criteria as specified in TAMP rules. Assets include vehicles, facilities, and equipment that support the delivery of public transportation services. Unlike some other FTA programs, all assets must be reported in the TAMP regardless of whether they were purchased with FTA funds or are still under lien. Defined assets include:
Rolling Stock 
· Revenue vehicles
· Non‐revenue vehicles
Facilities with a replacement value of $50,000 or greater
Equipment with a replacement value of $50,000 or greater
Rolling Stock 
The rolling stock inventory shows a total of 33 vehicles currently operated for the BMT transit program. Of the 33 vehicles, 17 are revenue vehicles, five are non-revenue vehicles and 11 are spare vehicles providing revenue service when other revenue vehicles are out of service.
Of the 17 revenue vehicles, 12 are buses with an average age of 9 years old, three are vans with an average age of 8 years old, and two are vans with an average age of less than one year old. 
Among the five non-revenue vehicles, two are automobile with an age of 12 years old and the remaining three are trucks with an average age of 12 years old. 
Spare vehicles are backup vehicles providing revenue service when other revenue vehicles are out of service. The rolling stock inventory shows 11 spare vehicles currently operated for the BMT transit program. Of the 11 spare vehicles, 6 are buses within an average age of 10 years old, and the remaining 5 are vans with an average age of 8 years old. 
Table 1 depicts the rolling stock inventory of the BMT transit program. 


Table 1: Rolling Stock Inventory
	Asset Class
	Vehicles Type
	Number of Vehicles 
	Average Mileage (miles)
	Average Age (years)
	Age ULB

	Revenue Vehicles
	Bus
	12
	N/A
	9
	14

	
	Van
	3
	>100,000
	8
	8

	
	Van
	2
	<100,000
	1
	8

	Non-Revenue Vehicles
	Automobile
	2
	>100,000
	12
	8

	
	Truck
	3
	N/A
	13
	8

	Spare Vehicles
	Bus
	6
	N/A
	10
	14

	
	Van
	5
	>100,000
	8
	8



Equipment and Facility
FTA requires only equipment or facilities over a threshold value of $50,000 to be reported. For the equipment asset category, one fueling station, one bus wash, and six items of maintenance equipment supporting BMT transit service were inventoried. 
Supporting facilities include offices for receiving calls, booking trips, and dispatching vehicles, and are therefore as critical to operations as the vehicles themselves. Other facilities include storage sheds, bus shelters, and bus barns. Currently, two transit facilities were reported by BMT. One is an administration office and maintenance shop/yard, which has been in service since 1977. The other one is the Dannenbaum Station, which serves as a transit center for BMT transit service. This station was built in 2008. 
Table 2 depicts the equipment and facility inventory of the BMT transit program. 
Table 2: Equipment and Facility Inventory
	Asset Category
	Asset Class
	Asset Type
	In-Service Year
	Asset Age 

	BMT Equipment
	Maintenance Equipment
	Star Transromantic Brake Lathe
	1977
	41

	
	
	Owatonna 100 Ton Hydraulic Press
	1977
	41

	
	
	Snap On 134A Refrigerant Recycler
	1994
	24

	
	
	Tenant Sweep and Scrub
	2003
	15

	
	
	Hyster H12XM Forklift
	2004
	14

	
	
	ARI HEDRA Portable Lift System
	2010
	8

	
	Bus Washer
	Bus Washer
	2011
	7

	
	Fueling Station
	Pinnacle CNG Fast Fill Fueling Station
	2008
	10

	BMT Facility
	Supporting Facility 
	Transit Administrative Offices and Maintenance shop/yard 
	1977
	41

	
	Passenger Facility 
	Dannenbaum Station (Central Transfer Point)
	1997
	21



CONDITION ASSESSMENT 
Condition Assessment Criteria 
Vehicles Useful Life Benchmark 
ULB is a measure of the expected life of an asset in a SGR. ULB by vehicle class is the measure used to track the condition of each vehicle relative to its maximum expected service life. It estimates the age and mileage remaining for each vehicle to stay in service and still be in a SGR.
ULB is a useful performance measure that helps determine whether it is more cost effective to continue to maintain and repair a vehicle, or whether it is preferable to replace the vehicle. When conducting the vehicle condition assessment, two types of ULB were considered: age ULB and mileage ULB. Table 3 shows the default age ULBs which have been provided by FTA[footnoteRef:1] and the mileage ULBs by vehicle type as defined by SETRPC. [1:  https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/FTA%20TAM%20ULB%20Cheat%20Sheet%202016-10-26.pdf] 

Table 3: Vehicle Useful Life Benchmark by Age and Mileage
	Classification
	Vehicle Code and Type
	Age ULB
	Mileage ULB

	Light Duty
	MV
	Minivan or Conversion Van
	8
	100,000

	
	VN
	Gas Extended Van
	 8
	100,000

	
	VN
	Diesel Extended Van
	 8
	150,000

	
	CU
	Gas Cutaway Bus
	10
	100,000

	
	CU
	Diesel Cutaway Bus
	10
	150,000

	
	CU
	Low Floor Cutaway Bus
	10
	150,000

	
	CU
	Hybrid Cutaway Bus
	10
	150,000

	
	VN
	Sprinter Van
	 8
	175,000

	Medium Duty
	BU
	Raised Floor Transit Bus
	14
	300,000

	
	BU
	Low Floor Transit Bus
	14
	300,000

	
	BU
	Hybrid Transit Bus
	14
	300,000

	Heavy Duty
	BU
	HD LF Transit Bus (Gillig)
	14
	350,000



Facility and Equipment TERM Scale 
FTA’s TERM scale[footnoteRef:2]  is used by their template condition‐based model to evaluate facilities, so it would be a useful measure to employ in the TAMP. The TERM rates the physical condition of an asset on a 5‐point scale ranging from poor (scored as 1) to excellent (scored as 5). The TERM rating is then used to determine the level of investment required to improve the condition of assets. Based on the TERM scale, an asset is in a SGR if it has a rating of 3 or over on the TERM scale. Table 4 depicts the FTA TERM Scale.  [2: https://www.transit.dot.gov/sites/fta.dot.gov/files/ConditionAssessment_Guideway_PerformanceRestriction_Guidebooks.pdf] 

Table 4: FTA Transit Economics Requirements Model (TERM) Scale
	Description
	Condition
	Rating

	Excellent
	New asset; no visible defects
	5

	Good
	Some slightly defective or deteriorated components
	4

	Adequate
	Some moderated defective or deteriorated components
	3

	Marginal
	Increasing number of defective or deteriorated components and maintenance needs
	2

	Poor
	In need of immediate repair or replacement; may have critically damaged components
	1



Condition Rating 
Based on the defined condition assessment criteria above, condition assessment was conducted for each type of transit asset operated for the BMT rural transit program, using age and mileage for vehicles and TERM condition for facilities. 
Rolling Stock 
Table 5 summarizes the condition rating of rolling stock. Of the 17 revenue vehicles, 3 reached or exceeded their ULBs defined for either age or mileage. These 3 vehicles are all vans. Although spare vehicles are typically retired revenue vehicles which have exceeded their ULBs and therefore are not required to have benchmarks, the BMT fleet is in better condition.  Six spare vehicles reached or exceeded their ULBs for either age or mileage. These include five vans and one bus. Three of the non-revenue vehicles reached or exceeded their ULBs for their age. These include two automobiles and one truck. 
Table 5: Condition Rating of Rolling Stock
	Asset Class
	Vehicles Type
	Number of Vehicles 
	Count at or Exceeding Age ULB or Mileage ULB
	% at or Exceeding Age ULB or Mileage ULB

	Revenue Vehicles
	Bus
	12
	0
	0%

	
	Van
	5
	3
	60%

	Non-Revenue Vehicles
	Automobile
	2
	2
	100%

	
	Truck
	3
	1
	33%

	Spare Vehicles
	Bus
	6
	1
	16%

	
	Van
	5
	5
	100%




Equipment and Facility 
BMT reported supporting equipment including a bus washer, a fueling station, and six pieces of maintenance equipment. The BMT supporting equipment ratings are summarized in Table 6. The supporting facilities serving BMT transit program includes a transit administrative offices and maintenance shop/yard, and Dannenbaum Station. Currently, these facilities are reported in good condition with a condition scores of 4.0 based on the FTA TERM scale.
Table 6: Supporting Equipment and Facility Rating
	Asset Category
	Asset Class
	Asset Type
	Count 
	Condition Score Based on TERM Scale

	Equipment
	Maintenance Equipment
	Star Transromantic Brake Lathe
	1
	4.0

	
	
	Owatonna 100 Ton Hydraulic Press
	1
	4.0

	
	
	Snap On 134A Refrigerant Recycler
	1
	4.0

	
	
	Tenant Sweep and Scrub
	1
	4.0

	
	
	Hyster H12XM Forklift
	1
	4.0

	
	
	ARI HEDRA Portable Lift System
	1
	4.0

	
	Bus Washer
	Bus Washer
	1
	4.0

	
	Fueling Station
	Pinnacle CNG Fast Fill Fueling Station
	1
	4.0

	Facility
	Supporting Facility 
	Transit Administrative Offices and Maintenance shop/yard 
	1
	4.0

	
	Passenger Facility 
	Dannenbaum Station (Central Transfer Point)
	1
	4.0



PERFORMANCE TARGETS AND MEASURES 
Condition assessment is a systematic process of inspecting and evaluating the condition of transit assets. A well‐established condition assessment process can directly support proactive planning for the investments required to maintain good condition and good performance of transit assets. Condition assessment provides the tools to help predict failure, identify unacceptable safety risks, and evaluate the root causes of premature asset failures.
The core of element of condition assessment is to establish a performance target for an asset class, and then assess each asset’s condition against the set target. If a gap exists between the target and the condition of assets, then strategies and programs can be developed to bring the assets up to the targeted condition.
Performance Measures 
Having well maintained, reliable transit assets will help ensure safe, dependable and accessible services. According to the FTA, SGR is “the condition in which a capital asset is able to operate at a full level of performance.” (TAM Final Rule 49 USC 625, §625.5) This means the asset can perform its designed function, b) does not pose a known unacceptable safety risk, and c) its lifecycle investments have been met or recovered. This definition of SGR has been developed based on a condition or performance assessment, rather than on maintenance or replacement activities.
The SGR definition from FTA’s TAM Final Rule has been adopted for this TAMP. The definition of SGR is important because it relates to the appropriate targets and measure progress relative to a set benchmark. The SGR measure therefore provides direction and guidance for the entire TAMP process of systematic and data‐ driven asset management.
FTA TAM Final Rule established three performance measures which are a minimum national standard for transit operators. These performance measures are:
Rolling Stock: The percentage of revenue and non-revenue vehicles by type that exceed the useful life benchmark (ULB) for age.
Equipment: The percentage of equipment with a value over a threshold of $50,000 by group that are rated less than 3.0 on the TERM scale.
Facilities: The percentage of facilities with a value over a threshold of $50,000 by group that are rated less than 3.0 on the TERM scale.
BMT adopted age and mileage ULBs for its vehicles and used the FTA minimum performance measures for TERM rating for equipment and facilities as detailed above to set the performance target for rural transit service program. 
Performance Targets 
BMT set the performance target based on the asset type, condition rating and the available funding for Fiscal Year (FY) 2018 and FY 2019. BMT will optimize capital investment to achieve the target. 
Vehicle Condition Targets
Since revenue vehicles carry passengers, there is higher risk associated with their SGR conditions. Therefore, it is very important to prioritize the capital investment in revenue vehicles. The vehicle condition assessment revealed that 3 revenue vehicles were reported as exceeding their ULBs for either age or mileage. Of these 3 vehicles, all three are vans. Recognizing the importance of the 3 revenue vehicles and their current conditions, a target of 25% is suggested to balance the need to bring the transit fleet to a better compliance with SGR, while considering that the available budget does not allow replacement of all vehicles immediately. 
Spare vehicles are those used when a revenue vehicle is out of service. These vehicles may only be used a few times a month. The spare vehicle condition assessment revealed that six of the eleven spare vehicles were reported as exceeding their ULBs for either age or mileage. Of these six vehicles, one is bus and five are vans. Because the spare vehicles are not as important as the revenue vehicles that operate more frequently, FTA does not require ULB targets to be set. In practice, spare vehicles are often revenue vehicles which are retired and replaced, so 100% of spare vehicles may be beyond their ULB. However, as revenue vehicles are retired and shifted to the spare fleet, they have exceeded their ULB by smaller margins, so the overall condition of the spare fleet is improved Facility Condition Targets.
Facilities Condition Targets
Supporting facilities include offices for receiving calls, booking trips, and dispatching vehicles, and are therefore as critical to operations as the vehicles themselves. Recognizing the importance of this facility class and their current condition, setting a target of 25% in below a TERM Condition of 3.0 seems appropriate. In the current inventory, both of the two supporting facilities are reported in “good” condition for 100% compliance with the benchmark.
Equipment Condition Targets
Equipment is vital to long‐term operation of the fleet but is somewhat less critical for day‐to‐ day operations. The availability of commercial mechanics provides a back‐up maintenance function, and some providers rely on them exclusively. The target for maintenance equipment can therefore safely be set lower than revenue vehicles. Currently, all reported bus washer, fueling station, other maintenance equipment was reported as meeting the benchmark of “good” condition. Due to the availability of commercial mechanics provides a back‐up maintenance function, a lower target of 50% is set for the equipment to prioritize revenue vehicles. 
Summary of Performance Targets 
Tables 7, 8, 9, and 10 provide summaries of performance targets for different asset classes (Revenue Vehicles, Non-Revenue Vehicles, Facilities, and Equipment).

Table 7: SGR Performance Targets for Revenue Vehicles
	Asset Class
	Count
	Performance Measure
	% at or Exceeding ULB
	FY 18 and FY 19 Target

	Revenue Vehicles
	17
	Percentage of vehicles at or exceeded their Useful Life
	18% 
(3 vehicles)
	25%
(4 vehicles)




Table 8: SGR Performance Targets for Non-Revenue Vehicles
	Asset Class
	Count
	Performance Measure
	% at or Exceeding ULB
	FY 18 and FY 19 Target

	Non-Revenue Vehicles
	5
	Percentage of vehicles at or exceeded their Useful Life
	60% 
(3 vehicles)
	50%
(2 vehicles)



Table 9: SGR Performance Targets for Facilities
	Asset Category 
	 Performance Measure
	% of below TEM Condition 3.0
	FY 18 and 19 Target

	Facilities 
	% of Facilities that below a TERM Condition of 3.0
	0%
	25%



Table 10: SGR Performance Targets for Equipment
	Asset Category 
	 Performance Measure
	% of below TEM Condition 3.0
	FY 18 and  19 Target

	Equipment
	% of Equipment that below a TERM Condition of 3.0
	0%
	50%



ASSET REPLACEMENT AND DECISION SUPPORT TOOL
Based on the asset condition rating, the supporting transit facilities and equipment meet the condition target. Therefore, future investment would focus on the replacement of revenue vehicles and non-revenue vehicles exceeding ULB. BMT investment prioritization decisions are made using several key factors. The first and most obvious is the ULB of the vehicle. Vehicles with more mileage and years past their ULB would be considered high priority for replacement. 
Aside from assigned vehicle ULB and condition, BMT will also consider the functionality of vehicles. Revenue vehicle providing services on daily basis would be prioritized for investment over non-revenue vehicles. 
The last consideration is funding availability. The City of Beaumont relies heavily on formula grant funding to operate BMT. There is minimal funding for major capital investment in terms of vehicles, equipment, and facilities. Therefore, capital replacement has occurred mostly through specialized funding such as Congestion Mitigation Air Quality (CMAQ) funding, the Obama administration’s America Recovery Reinvestment Act (ARRA), discretionary grants, and Texas Department of Transportation (TxDOT) funding. BMT has generally maintained vehicles and equipment in service much longer than their assigned useful life because of capital funding availability and a good preventive maintenance program. The automobiles, buses, and vans used by BMT each have different replacement costs. The prioritization of individual vehicles for replacement may also consider replacement costs as a factor in order to pipeline projects to balance annual expenditures with available funding. 
Investment Prioritization in FY 2018 
BMT has meet this target; however, to smooth out the expenditures across several years, one van is suggested for replacement in FY 2019. The cost to replace the van in FY 2019 would be $50,000. 
To meet FY 2018 and FY 2019 performance target of 50% for non-revenue vehicles, one non-revenue vehicle would need to be replaced. Currently, all automobiles under non-revenue category are beyond their ULBs. Therefore, replacing one automobile is recommended to meet the 50% target. The replacement cost is $25,000.
Since both equipment and facilities met the 25% target, no investment in equipment and facilities is recommended FY 2018 and FY 2019.

 
INVESTMENT PRIORITIZATION OVER THE NEXT FIVE YEARS (2020-2024)
Given the 2018 and 2019 recommended investments, the revenue vehicles will meet ULB defined by age for 5 years. BMT will have to monitor the mileage over the next several years, with four fixed route buses over 290,000 miles. The following investments are recommended for the next five years to maintain the transit asset in SGR:
Replace the remaining four paratransit vehicles vans under revenue vehicle categories in FY 2019 and FY 2020. The replacement cost for the three vans is $150,000. 
Replace the remaining supporting automobile in FY 2019. Its replacement cost is $50,000.
The 3 service vehicles are all past their useful life and would be next in line for replacement in FY 2020. The budget for this replacement totals $75,000.
[bookmark: _Hlk529508744]BMT recently replaced two diesel buses with compressed natural gas (CNG) buses. The next priority for replacement would be the remaining 10 diesel buses. Considering the funding limitation, the investment plan for FY 2021, FY 2022 and FY 2023 would be to replace 6 buses, manufactured by North American Bus Industries (NABI). The cost would be $260,000 per year.
Although the spare vehicles are not operated for revenue services on daily basis, it is also important to maintain their backup functionalities by keeping these vehicles in good condition. They may be replaced by the vans which are retired from revenue service in earlier years. 
Aside from the revenue vehicles listed in Table 7, it is expected that other vehicles currently below ULBs would reach the ULBs within the next five years. Therefore, it is important to update the vehicle inventory, condition rating, performance targets as well as investment prioritization annually to make sure the vehicle asset in SGR. Realistically, due to capital funding restraints, BMT generally keeps revenue vehicles, service vehicles, and other assets beyond their assigned useful life. This is accomplished with a rigorous Preventative Maintenance (PM) Program. Assets which have been in service longer than their assigned useful life are continually evaluated for safety in order to assure they are road worthy or meet other required standards. 
In addition, the BMT facilities and equipment will need annual maintenance and rehab as well as replacement of the lowboy trailer. 
Good practice is to pipeline the replacement of vehicles to smooth and balance the budget over time. With the current prioritizations, the replacement budgets for 2019 to 2024 are uneven: 
FY 2019		$175,000
FY 2020		$260,000
FY 2021		$260,000
FY 2022		$260,000
[bookmark: _GoBack]FY 2023		$260,000
FY 2024		TBD

While this annual variation in the replacement budget is not desired, the small number of vehicles being replaced makes the inequalities inevitable.

[bookmark: _Hlk529537930][bookmark: _Hlk529538341]                             Appendix A: BMT Transit Asset Inventory 
	Asset Category
	Asset Class
	Asset Type
	Model 
	Count
	 Age
	ULB* (Age)

	Rolling Stock

	Revenue Bus
	Bus
	NABI 35' CNG Low Floor
	14
	9
	14

	
	
	
	Orion V 35' CNG High Floor
	1
	14
	14

	
	
	
	El Dorado 35' CNG Low Floor
	3
	2
	14

	
	Other Revenue Passenger Vehicles
	Van
	El Dorado/Chevy 27' Diesel Van
	10
	5
	8

	
	Non-Revenue Service Vehicle
	Truck
	Ford F-350 Diesel Pick-up
	1
	8
	14

	
	
	
	Ford F-350 Diesel Service Truck
	1
	8
	14

	
	
	
	Ford 1 Ton Diesel Service Truck
	1
	23
	14

	
	
	Automobile
	Chevy Gas Impala Sedan
	2
	12
	8


[bookmark: _Hlk529537987]*Useful Life Benchmark (ULB): defined by FTA as the expected amount of time in years that a vehicle type is estimated to function

	Asset Category
	Asset Class
	Asset Type
	In-Service Year
	Asset Age 
	Condition Rating based on TERM** Scale 

	Equipment
	Maintenance Equipment
	Star Transromantic Brake Lathe
	1977
	41
	4

	
	
	Owatonna 100 Ton Hydraulic Press
	1977
	41
	4

	
	
	Snap On 134A Refrigerant Recycler
	1994
	24
	4

	
	
	Tenant Sweep and Scrub
	2003
	15
	4

	
	
	Hyster H12XM Forklift
	2004
	14
	4

	
	
	ARI HEDRA Portable Lift System
	2010
	8
	4

	
	Bus Washer
	Bus Washer
	2011
	7
	4

	
	Fueling Station
	Pinnacle CNG Fast Fill Fueling Station
	2008
	10
	4

	Facility
	Supporting Facility 
	Transit Administrative Offices and Maintenance shop/yard 
	1977
	41
	4

	
	Passenger Facility 
	Dannenbaum Station (Central Transfer Point)
	1997
	21
	4


[bookmark: _Hlk529537998]** Transit Economic Requirements Model (TERM): FTA’s Capital Needs Analysis Tool. Used to assess the physical condition of transit assets
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