Appendix E - Detailed Construction Costs





This appendix provides detailed information regarding the derivation of the life-cycle construction costs.  Topic areas include:


Construction costs


Backbone infrastructure cost distributions


Device site connection life-cycle costs


The relevant sections are found on the following pages.
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E.1	Total Construction Costs


The following spreadsheets document the calculation of the raw total construction cost estimates for all of the leased and hybrid acquisition alternatives.  These cost estimates are not distributed across the system life cycle years. Consequently, they represent a “build everything at once” estimate as opposed to showing phased-in construction costs over time. The time distribution of costs is documented in the remainder of this appendix.


There are three types of spreadsheets which show the following information:


Total construction cost, backbone mileage, and equipment/facility quantities for each option, categorized into backbone infrastructure, device connection, and environmental enclosure costs.


Calculation of device connection costs.


Tables showing the unit costs employed in calculating the total cost.








�
E.2	Backbone Infrastructure Life-Cycle Costs


The following pages document the life-cycle segment infrastructure costs for all options.  Excluding option H4A, the nominal construction percentages per road segment derived in Section D.3 are used to distribute the total infrastructure cost across the life-cycle Years 1 through 10.  The nominal percentages are shown in the block labeled Nominal % Construction Completed.  The column headings include:





		Segment ID		The road segment index (see Table D-3)


		infrastructure $	The total cost of the segment’s backbone 							infrastructure


		y1....y10		The life-cycle year





The modified construction percentages shown in Table D-8 apply to option H4A.  These percentages are shown in the block labeled Modified % Construction Completed. 


The road segment backbone infrastructure costs are calculated by multiplying the segment’s total backbone infrastructure cost by the applicable construction percentage and by a binary factor  (0 or 1).  If the road segment is not built for a given option, the factor  is 0; otherwise the factor is 1 and the infrastructure cost for that segment is added to the cumulative cost for that option.


The backbone infrastructure cost blocks are grouped by acquisition option:


Options L1, L2, L3, L4, H1, H1b, H1c, H1d, and H1e


Options H2b, H2c, H2d, and H2e


Options H3b, H3c, H3d, and H3e


Options H4b, H4c, H4d, and H4e


Option H4a


The column headings for each group include:





		Fac			The binary factor discussed above


		Base Cost		The product of the segment’s total backbone 						infrastructure cost and Fac


		y1....y10		The life-cycle year








�
E.3	Device Site Connection Schedule 


For the hybrid acquisition options, either: 1) no device sites are connected to available backbone segments (e.g. option H1); 2) only CCTV sites are connected (e.g., option H2b); or 3) all devices are connected (e.g. option H3c).  In the special case of option H4a, all CCTVs except those located in Montgomery County are connected.


The life-cycle costs associated with connecting the devices to the backbone segments are driven by the device site deployment schedule which is derived in Appendix B.


On the following page, the number of CCTV sites connected per life-cycle year per road segment are shown in the block labeled CCTV Only.  The column headings are:





		Seg ID		The road segment index (see Table C-3)


		Year 1....Year 10	The life-cycle year





The number of device sites of all types connected per life-cycle year per road segment are shown in the block labeled All Devices.  








�
E.4	Device Connection Life-Cycle Costs


The device connection cost per life-cycle year per road segment is calculated by multiplying the number of sites connected to the road segment per year by the cost per connection.  For a given hybrid acquisition option, the total connection cost is determined by summing the connection costs for each road segment that is mapped to that option.


The following pages present the life-cycle device connection costs for the following hybrid acquisition option families:


Options H1x


Options H2x


Options H3x


Options H4x


The column headings for each family include:





		Seg  ID		The road segment index (see Table D-3)


		Year 1....Year 10	The life-cycle year


		Subtotal		The total life cycle connection cost per segment and 					(for the last row) the rolled-up total life-				cycle cost for all segments mapped to the option


		% Total		The percentage of the total life-cycle connection 						cost associated with the each segment
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