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VHT Calculations.xlsx
Delay Benefits Congestion (2).xIsx

The proposed improvements along the intersection of Murphy Road and West Airport Boulevard
were analyzed and quantified to evaluate the benefits along the section of Murphy Road between
US90A and West Airport Boulevard once these improvements are in place.

The following is a narrative that explains the difference between the No Build and Build Conditions
and outlines some of the assumptions used in this analysis:

The 2018 No Build condition includes the anticipated traffic volumes along Murphy Road in year
2018 with the traffic that will be generated by the TIA Tract. However, the No Build condition does
not include the proposed intersection improvements at Murphy Road and West Airport Boulevard.

The 2018 Build condition includes the anticipated traffic volumes along Murphy Road in year 2018
with the traffic that will be generated by the Tl Tract development. The 2018 Build conditions also
include the proposed improvements at the intersection of Murphy Road and West Airport
Boulevard, and the updating of traffic signal timings and offsets along Murphy Road between US90A
and West Airport Boulevard. The proposed improvements at the intersection of West Airport
Boulevard and Murphy Road consist of:

1. The extension of the westbound left turn bay along West Airport Boulevard (300 feet
storage / 120 feet taper)

2. The construction of an eastbound channelized right turn bay along West Airport Boulevard
(130 feet storage / 120 feet taper)

3. The construction of a westbound receiving lane along West Airport Boulevard

4. The construction of a left turn bay along eastbound West Airport Boulevard (180 feet
storage / 160 feet taper)

Assumptions made in this analysis:

Capacity of one lane = 1,900 feet

Peak hour volume = 10 percent of daily volume
Annualized growth rate = 3 Percent

Attached are all the information that you need to complete this TIP application. Feel free to contact
me anytime if you have any questions. Thank you,

Abdul EI Hout, PE
Project Manager
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									2018 No Build			2018 NB Peak Volume			2,955			vph			2018 SB Peak Volume			1,914			vph			2018 NB/SB Peak Voume			4,869			vph


												2018 NB Daily Volume			29,550			vpd			2018 SB Daily Volume			19,140			vpd			2018 NB/SB Daily Voume			48,690			vpd


												NB Distance			8,500			feet			SB Distance			8,500			feet			Distance			17,000			feet


												2018 NB Average Speed			16			mph			2018 SB Average Speed			31			mph			2018 NB/SB Average Speed			19			mph


												2018 NB Average Speed			23			f/s			2018 SB Average Speed			45			f/s			2018 SB/SB Average Speed			28			f/s


																														2018 VHT			8,251			hrs


									2018 Build			2018 NB Peak Volume			2,955			vph			2018 SB Peak Volume			1,914			vph			2018 NB/SB Peak Voume			4,869			vph


												2018 NB Daily Volume			29,550			vpd			2018 SB Daily Volume			19,140			vpd			2018 NB/SB Daily Voume			48,690			vpd


												NB Distance			8,500			feet			SB Distance			8,500			feet			Distance			17,000			feet


												2018 NB Average Speed			24			mph			2018 SB Average Speed			33			mph			2018 NB/SB Average Speed			27			mph


												2018 NB Average Speed			35			f/s			2018 SB Average Speed			48			f/s			2018 SB/SB Average Speed			40			f/s


																														2018 VHT			5,806			hrs


												2025 NB Peak Volume			3,634			vph			2025 SB Peak Volume			2,354			vph			2025 NB/SB Peak Voume			5,988			vph


												2025 NB Daily Volume			36,343			vpd			2025 SB Daily Volume			23,540			vpd			2025 NB/SB Daily Voume			59,883			vpd


												2040 NB Peak Volume			5,662			vph			2040 SB Peak Volume			3,667			vph			2040 NB/SB Peak Voume			9,330			vph


												2040 NB Daily Volume			56,621			vpd			2040 SB Daily Volume			36,674			vpd			2040 NB/SB Daily Voume			93,295			vpd
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Instructions








Instructions: 
1. On the "Inputs & Outputs" tab, fill in all "blue" shaded sections ("Project Information" and "Daily Travel Demand").  While optional, please provide 2025 volume/capacity if available.

2. Results will be populated in "red" shaded section ("Benefit Results")

Note: Annual VHT Savings can be entered directly into the "purple" shaded cells on the "Calculations" tab. In this case, please provide sufficient documentation of how the delay savings have been estimated, including baseline data and interim calculation documents (spreadsheets, etc.).






ITS Delay Worksheet


			Project Information									Daily System/Facility Data			With Project						Year						Annual VHT Savings			Value of Delay Savings (2013 $, '000s)


			Name:									Year Open to Traffic?			2015						2015			1			0			$0.00


			ID Number:									Project Life (see MOSER page A.8.9)			10						2016			1			0			$0.00


			New HOV?			1						AND									2017			1			0			$0.00


			Total Cost (2015 $, '000s)									Annual PHT Reduction (IDAS)									2018			1			0			$0.00


			Federal Funding Req. (2015 $, '000s)									IDAS Vehicle Occupancy			1.15						2019			1			0			$0.00


																					2020			1			0			$0.00


			BCA Results																		2021			1			0			$0.00


			Discounted Delay Benefits (2015 $, '000s)			ERROR:#VALUE!															2022			1			0			$0.00


			Delay B/C Ratio			ERROR:#VALUE!															2023			1			0			$0.00


																					2024			1			0			$0.00


																					2025			1			0			$0.00


			Assumptions																		2026			1			0			$0.00


			Base Year			2015						Interim Calculations			With Project						2027			1			0			$0.00


			Discount Rate			3% and 7%						Annual VHT Reduction (Vehicles)			0						2028			1			0			$0.00


			Vehicle Occupancy			1.1															2029			1			0			$0.00


			Value of Travel Time (VoTT)			$16.10															2030			1			0			$0.00


			Annual Days of Travel			260															2031			1			0			$0.00


																					2032			1			0			$0.00


																					2033			1			0			$0.00


																					2034			1			0			$0.00


																					2035			1			0			$0.00


																					2036			1			0			$0.00


																					2037			1			0			$0.00


																					2038			1			0			$0.00


																					2039			1			0			$0.00


																					2040			1			0			$0.00


			Control Values


			NO


			YES





Instructions: 
1. Fill in all "blue" shaded sections ("Project Information" and "Daily System/Facility Data"). Project costs should be expressed in thousands of 2012 dollars.

2. Results will be populated in "red" shaded section ("BCA Results")

Note: Annual VHT Savings can be entered directly into the "purple" shaded cells to the right. In this case, please provide sufficient documentation of how the delay savings have been estimated, including baseline data and interim calculation documents (spreadsheets, etc.).






Emissions Reduction Worksheet


			Project Information									Emissions Reduction Estimates			With Project						Year			VOC Reduced (tonnes/year)			Value of VOC Savings (2013 $, '000s)			NOx Reduced (tonnes/yr)			Value of NOx Savings (2013 $, '000s)


			Name:									Year Open to Traffic?			2015						2015			0.000000			$0.00			0.000000			$0.00


			ID Number:									Project Life (see MOSER page A.8.9)			10						2016			0.000000			$0.00			0.000000			$0.00


			Bike/Ped or LCI?			2						AND									2017			0.000000			$0.00			0.000000			$0.00


			Total Cost (2015 $, '000s)									VMT Reduced (Daily)									2018			0.000000			$0.00			0.000000			$0.00


			Federal Funding Req. (2015 $, '000s)									OR									2019			0.000000			$0.00			0.000000			$0.00


												VOC Emissions Reduced (metric tons/yr)									2020			0.000000			$0.00			0.000000			$0.00


			BCA Results									NOx Emissions Reduced (metric tons/yr)									2021			0.000000			$0.00			0.000000			$0.00


			Discounted Emissions Benefits (2015 $, '000s)			$0.00															2022			0.000000			$0.00			0.000000			$0.00


			Delay B/C Ratio			ERROR:#DIV/0!															2023			0.000000			$0.00			0.000000			$0.00


			Annualized Cost Effectiveness (2015 $, '000s/tonne)			ERROR:#DIV/0!															2024			0.000000			$0.00			0.000000			$0.00


																					2025			0.000000			$0.00			0.000000			$0.00


			Assumptions																		2026			0.000000			$0.00			0.000000			$0.00


			Base Year			2015						Interim Calculations			With Project						2027			0.000000			$0.00			0.000000			$0.00


			Discount Rate			7%						VOC Emissions Reduced (metric tons/yr)			0.000000						2028			0.000000			$0.00			0.000000			$0.00


			VOC Emissions Factor (g/mi)			0.323402						NOx Emissions Reduced (metric tons/yr)			0.000000						2029			0.000000			$0.00			0.000000			$0.00


			Nox Emissions Factor (g/mi)			0.191063															2030			0.000000			$0.00			0.000000			$0.00


			Volatile Organic Compounds (VOCs), $ / metric ton (2015 $)			$2,083															2031			0.000000			$0.00			0.000000			$0.00


			Nitrogen oxides (NOx), $ / metric ton (2015 $)			$8,209															2032			0.000000			$0.00			0.000000			$0.00


			Annual Days of Travel			260															2033			0.000000			$0.00			0.000000			$0.00


																					2034			0.000000			$0.00			0.000000			$0.00


																					2035			0.000000			$0.00			0.000000			$0.00


																					2036			0.000000			$0.00			0.000000			$0.00


																					2037			0.000000			$0.00			0.000000			$0.00


																					2038			0.000000			$0.00			0.000000			$0.00


																					2039			0.000000			$0.00			0.000000			$0.00


																					2040			0.000000			$0.00			0.000000			$0.00





			Control Values


			NO


			YES





Instructions: 
1. Fill in all "blue" shaded sections ("Project Information" and "Emissions Reduction Estimates"). Project costs should be expressed in thousands of 2012 dollars.

2. Results will be populated in "red" shaded section ("BCA Results")

Note: This sheet will take either an estimate of daily VMT reduced or annual metric tons of pollutant reduced. For projects where emissions reduction vary by year, formulas in the "purple" cells to the right may be overwritten. Emissions factors for bike/ped and LCI projects are provided, please contact H-GAC for assistance in identifing the appropriate emissions factors for other project types.






Inputs & Outputs


			INPUTS





			Project Information									Daily Travel Demand			With Project			Without Project


			Name:			FM 1092 at W Airport						2018 VHT			5,806			8,251


			Application ID Number:									2018 Volume			48,690


			Sponsor ID Number (CSJ, etc.):									2018 Capacity			11,400


			Year Open to Traffic? (Must be >=2018)			2018						2025 Volume			59,883


												2025 Capacity			11,400


												2040 Volume			93,295


												2040 Capacity			11,400


			OUTPUTS


			Benefit Results


			Discounted Delay Benefits @ 7% (2015 $, '000s)			ERROR:#N/A


			Discounted Delay Benefits @ 3% (2015 $, '000s)			ERROR:#N/A


			Using the traditional assumption that DHV is approximately 10% of the ADT: the Average Daily Traffic would be 18,300. 


			The Volume to Capacity Ratio is 1.14 for the AM Peak so the Capacity is approximately 16,000 ADT or 1600 VPH. 





			The traffic projections for 2018 were obtained by adjusting the TIA that was prepared earlier for the TI Tract. 

















Calculations


			Assumptions									Interim Calculations			With Project			Without Project						Year			VHT nobuild			VHT build			Demand Growth			Facility V/C Ratio			Benefit Cap			Annual VHT Savings			Use in Analysis?			Value of Time (Real, 2015$)			Value of Delay Savings (2015 $, '000s)


			Base Year			2015						2018 VHT (Annual)			1,509,560			2,145,260						2018			2,145,260			1,509,560			n/a			1.00			1			635,700			1			$16.69			$14,002.11


			Vehicle Occupancy			1.32						2018-2025 Demand Growth			3.00%									2019									3.00%			1.03			0			635,700			1			$16.89			$14,170.14


			Value of Travel Time (VoTT), 2015 $			$16.10						2025-2040 Demand Growth			3.00%									2020									3.00%			1.06			0			635,700			1			$17.09			$14,340.18


			Real wage growth rate			1.2%						2018-2040 Demand Growth			3.00%									2021									3.00%			1.09			0			635,700			1			$17.29			$14,512.26


			Annual Days of Travel			260						2018 V/C Ratio			4.27									2022									3.00%			1.13			0			635,700			1			$17.50			$14,686.41


			Years to include in BCA Analysis			20						2025 V/C Ratio			5.25									2023									3.00%			1.16			0			635,700			1			$17.71			$14,862.65


												2040 V/C Ratio			8.18									2024									3.00%			1.19			0			635,700			1			$17.92			$15,041.00


												2018-2025 V/C Growth			3.00%									2025									3.00%			1.23			0			635,700			1			$18.14			$15,221.49


												2025-2040 V/C Growth			3.00%									2026									3.00%			1.27			0			635,700			1			$18.36			$15,404.15


												2018-2040 V/C Growth			3.00%									2027									3.00%			1.30			0			635,700			1			$18.58			$15,589.00


																								2028									3.00%			1.34			0			635,700			1			$18.80			$15,776.06


																								2029									3.00%			1.38			0			635,700			1			$19.03			$15,965.38


																								2030									3.00%			1.43			0			635,700			1			$19.25			$16,156.96


																								2031									3.00%			1.47			0			635,700			1			$19.49			$16,350.85


																								2032									3.00%			1.51			0			635,700			1			$19.72			$16,547.06


																								2033									3.00%			1.56			0			635,700			1			$19.96			$16,745.62


																								2034									3.00%			1.60			0			635,700			1			$20.20			$16,946.57


																								2035									3.00%			1.65			0			635,700			1			$20.44			$17,149.93


																								2036									3.00%			1.70			0			635,700			1			$20.68			$17,355.73


																								2037									3.00%			1.75			0			635,700			1			$20.93			$17,563.99


																								2038									3.00%			1.81			0			635,700			0			$21.18			$0.00


																								2039									3.00%			1.86			0			635,700			0			$21.44			$0.00


																								2040									3.00%			1.92			0			635,700			0			$21.69			$0.00


																								2041									3.00%			1.97			0			635,700			0			$21.95			$0.00


																								2042									3.00%			2.03			-1			616,629			0			$22.22			$0.00


																								2043									3.00%			2.09			-1			598,131			0			$22.48			$0.00


																								2044									3.00%			2.16			-1			580,187			0			$22.75			$0.00


																								2045									3.00%			2.22			-1			562,782			0			$23.03			$0.00


																								2046									3.00%			2.29			-1			545,899			0			$23.30			$0.00


																								2047									3.00%			2.36			-1			529,522			0			$23.58			$0.00


																								2048									3.00%			2.43			-1			513,637			0			$23.87			$0.00


																								2049									3.00%			2.50			-1			498,228			0			$24.15			$0.00


																								2050									3.00%			2.58			-1			483,281			0			$24.44			$0.00














Assumed Values


						2015-2018 TIP Call For Projects - Benefit-Cost Analysis Assumptions*


						Common Values:


						Base Year for Analysis			2015


						Real Discount Rate			3% and 7%


						Historic Capital Costs Nominal-to-Real Conversion Rates			See "GDP Deflators" tab


						Future Capital Costs Nominal-to-Real Conversion Rate			2.08%





						Safety Analysis Values:


						Value of Statistical Life (VSL), 2015 $			$9,587,303


						Values for non-fatal injuries provided in "Value of Statistical Life" tab.


						Delay Analysis Values:


						Value of Travel Time (VoTT), 2015 $			$16.10


						Real wage growth rate			1.2%


						Emissions Reduction Values:


						Volatile Organic Compounds (VOCs), $ / metric ton (2015 $)			$2,083


						Nitrogen oxides (NOx), $ / metric ton (2015 $)			$8,209


						VOC emissions factor, Ped/Bike Projects Only (g/VMT)			0.323402


						NOx emissions factor, Ped/Bike Projects Only (g/VMT)			0.191063


						Applicable Project Life			See Texas Guide to Accepted Mobile Source Emission Reduction Strategies (MOSER), page A.8.9





* To the greatest extent possible, these values are taken from or consistent with the "TIGER Benefit-Cost Analysis (BCA) Resource Guide" published by US DOT for the FY 2014 Transporatation Investment Generating Economic Recovery (TIGER) application. The full resource guide is available online at: http://www.dot.gov/sites/dot.gov/files/docs/TIGER%20BCA%20Resource%20Guide%202014.pdf.


http://www.dot.gov/sites/dot.gov/files/docs/TIGER%20BCA%20Resource%20Guide%202014.pdfhttp://moser.tamu.edu/docs/Texas.Guide.to.Accepted.Mobile.Source.Emission.Reduction.Strategies_August.2007.pdf


Value of Travel Time


						Person Trips by Purpose, H-GAC Regional Travel Demand Model (2040 RTP - 2010 Census Data & Household Survey)





						Home			Work			2,792,941			13.02%						Non-Work			74.41%


						Home			Non-Work			10,901,839			50.82%						Work			21.93%


						Non-Home			Work			1,856,330			8.65%						Truck			3.65%


						Non-Home			Non-Work			4,856,431			22.64%									100.00%


						Cargo			Truck			101,057			0.47%


						Service			Truck			682,557			3.18%


						Taxi			Work			56,389			0.26%


						External Auto			Non-Work			206,340			0.96%


												21,453,884			100.00%


						Value of Travel Time, TIGER BCA Resource Guide (2014)


									2013 $ per person-hour)			2015 $ per person-hour)


						Personal			$   12.42			$   12.72


						Business			$   25.23			$   25.84


						Truck			$   25.75			$   26.37


						Weighted Average:			$   15.72			$   16.10








Value of Statistical Life


						Value of Injuries, TIGER BCA Resource Guide (2014)


						AIS Level			Severity			Fraction of VSL			Unit value ($2013)			Unit value ($2015)


						AIS 1			Minor			0.003			$27,600			$28,762


						AIS 2			Moderate			0.047			$432,400			$450,603


						AIS 3			Serious			0.105			$966,000			$1,006,667


						AIS 4			Severe			0.266			$2,447,200			$2,550,223


						AIS 5			Critical			0.593			$5,455,600			$5,685,271


						AIS 6			Unsurvivable			1.000			$9,200,000			$9,587,303








Value of Emissions


						Value of Emissions, TIGER BCA Resource Guide





						Emission Type			$ / metric ton ($2013)			$ / metric ton ($2015)


						Volatile Organic Compounds (VOCs)			$1,999			$2,083


						Nitrogen oxides (NOx)			$7,877			$8,209








GDP Deflators


			GDP Deflators


						2000			2001			2002			2003			2004			2005			2006			2007			2008			2009			2010			2011			2012			2013			10 Yr Avg


			 Gross domestic product 			81.891			83.766			85.054			86.754			89.132			91.991			94.818			97.335			99.236			100.000			101.211			103.199			105.002			106.588


			 Deflator to Next Year 			1.023			1.015			1.020			1.027			1.032			1.031			1.027			1.020			1.008			1.012			1.020			1.017			1.015						1.021


			 Deflator to 2012			1.282			1.254			1.235			1.210			1.178			1.141			1.107			1.079			1.058			1.050			1.037			1.017			1.000			0.985


			Bureau of Economic Analysis, See Table 1.1.9. Implicit Price Deflators for Gross Domestic Product


			http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1





http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1
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