Section 4 - Cost Analysis





Since the primary focus of this analysis is the comparison of costs for various communications network options in support of management decision making, considerable effort was allocated to the definition and a strategy for accumulation of component costs for each option developed.


For the CHART system, communications-related costs are directly related to the number of ITS device sites already installed, those planned for future installation and the timing of the future installations. For this reason a significant effort was undertaken at the outset of the analysis by SHA to develop a device site database that organized device-related data. The primary benefit of such organization for this analysis is that a flexible tool was developed that allowed modeling of communications costs in real-time as device deployment plans changed. Section 4.1 documents the population of the device site database used as the basis for communications costing.  


In order to develop comprehensive cost estimates for each of the lease and hybrid options developed, five distinct cost elements were identified. They are introduced below with a corresponding source or sources of cost estimates:


Construction - roadside enclosures and cable plant installation (where appropriate) for both build and lease portions of all options. Methods obtained from SHA engineering personnel.  Costs obtained from SHA engineering personnel in the form of prior bid pricing and historical project data.


Communications equipment - representative electronics and communications hardware and computers that would support data, video, and voice transport.  Costs obtained from equipment manufacturers or resellers for representative equipment.


Communications software - software to manage the acquisition, collection, delivery, and distribution of CHART data and information.  Internal estimates made for lines of code and complexity.  Productivity and labor cost estimates used are industry averages.


Leased circuits - installation of commercial telecommunications lines and recurring service and maintenance of these lines.  Costs obtained through informal quotations from telecommunications providers.  A request was made for non-tariff pricing through SHA and USDOT.


Network OAM&P - operations, administration, maintenance, and provisioning. Full-time and on-call labor to operate, control, configure, administer, troubleshoot, provide spares, and repair communications electronics and hardware.  Skills, staffing profiles, and average salaries and other costs published by industry monitoring groups were used as the basis of estimate.


Section 4.2 presents the assumptions, sources, and analysis performed for each of the above cost elements for each option considered.  Total life-cycle costs associated with the individual cost elements and the rollups of the total life-cycle costs across all cost elements are summarized in tabular format to facilitate direct comparison of the multiple options.  


In order to produce meaningful cost analysis results as early as possible and well in advance of this final report, the basic strategy used for accumulation of component costs was a top-down approach starting with those that would most likely comprise the largest share of the total cost for each option.  Based on this rationale, estimates for construction and leased circuit costs were identified and accumulated first for all options, followed by equipment costs, OAM&P costs, and finally network-related software costs.


By using this strategy and order of accumulation, if any one option accumulated all components of cost and results in a total cost less than another option whose costs are not fully accumulated, accumulation of further costing would not be needed for the higher cost option.


4.1  Site Database


Costing was performed based on information from a Microsoft (MS) Excel V5.0 database prepared by the Consultant firm of Edwards and Kelcey (E&K) for the SHA.  The version of this database dated March 7, 1996 and referred to as 3_7_96 was used and included 1,266 site records.  Table 4-1 defines the 3_7_96 database schema which consists of 23 fields. 


Note that not all records are applicable to the costing activity since some records indicated owners of devices other than SHA.  Table 4-2 is a schematic view of the 3_7_96 database.  Eight device types are represented including:


ATR


CCTV


Detector


Static Traveler Alert Sign (Static SHAZAM)


Dynamic Traveler Alert Sign (SHAZAM Flasher)


Pavement and Weather


TAR


VMS


�
Table 4-1.  3_7_96 Database Schema





Field #�
Field Name�
Description�
�
1�
COUNTY�
An SHA-defined code (an index) associated with either a Maryland county or Baltimore city, as appropriate, where the site is located:


Allegheny County


Anne Arundel County


Baltimore County


Calvert County


Caroline County


Carroll County


Cecil County


Charles County


Dorchester County


Frederick County


Garrett County


Harford County


Howard County


Kent County


Montgomery County


Prince George’s County


Queen Anne’s County


Somerset County


St. Mary’s County


Talbot County


Washington County


Wicomico County


Worchester


Baltimore City�
�
Table 4-1.  3_7_96 Database Schema (Cont’d)





2�
ENG DIST�
An index (1-6) defining the SHA engineering district applicable to the site location.�
�
3�
DEVICE�
The type of device(s) deployed at the site:


ATR


CCTV


Detectors


Pavement and Weather Sensors


Dynamic traveler alert sign (SHAZAM Flasher)


Static traveler alert sign (SHAZAM Static)


TAR


VMS


�
�
4�
SEGMAN_ID�
The short alphanumeric description of the Interstate Discretionary (ID) route along which the site is currently deployed or will be deployed in the future. It is constructed by concatenating the ID_Prefix (field 9) and the ID RTE NO field (field 10), e.g., IS plus 83 = IS83. �
�
5�
DEV_OWNER�
The organization that owns and maintains the site:


SHA


MG (Montgomery County, Maryland)


MDOT (Maryland Department of Transportation)


MDTA (Maryland Transportation Authority)


MPA (Maryland Port Authority)


MSP (Maryland State Police)


MVA (Motor Vehicle Administration)


�
�
6�
DEV_LOC�
A short textual description of the geographic location of the site.�
�
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7�
BLD_PRTY�
The site deployment priority:


p0 - operational sites and sites previously scheduled to be operational at this time


p1 - sites that will be deployed and activated during network life-cycle years 1-3


p2 - sites that will be deployed and activated during network life-cycle years 4-6


p3 - sites that will be deployed and activated during network life-cycle years 7-10


�
�
8�
MUN_SORT�
Not used.�
�
9�
ID PREFIX�
A unique two-letter prefix describing the Interstate Discretionary (ID) route type:


MD (Maryland)


IS (Interstate)


US (United States)�
�
10�
ID RTE NO�
The ID route number, e.g., 1, 50, 295, etc.�
�
11�
MP SUFFIX�
A unique letter or combination of letters that distinguishes two or more sites that are collocated on the same ID route.�
�
12�
ID MP�
The distance (milepost) as measured along the ID route where the site is currently deployed or will be deployed in the future.�
�
13�
EK_RECORD�
A unique index assigned to each record in the database.�
�









�
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14�
DIR_TRVL�
The direction(s) of travel along the ID route covered by the devices deployed at a given site:


Eastbound


East or West


I/L (inner loop)


IL & OL (inner and outer loop)


North


Northbound


North/South


O/L (outer loop)


South


Southbound


Westbound�
�
15�
SIDE_ROAD�
The side of the road or other location along the ID route where the site is currently deployed or will be deployed in the future:


Loop ramp


Median


Overhead


Right�
�
16�
CONDITION�
The status of the site:


Existing


New


Retrofit�
�
17�
TELECOMM�
A binary (yes or no) indication of whether the site will be connected to the telecommunications network.�
�
�
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18�
TAR_FREQ�
The TAR operational frequency:


530 KHz


1040 KHz


1290 KHz


1610 KHz�
�
19�
SHZ_FREQ�
The TAR operational frequency associated with flashing a traveler alert sign (formerly known as SHAZAM Flasher):


530 KHz


1290 KHz


1610 KHz�
�
20�
DET_TYPE�
The type of detector:


Loop


Radar�
�
21�
VMS_CHAR�
The size of a VMS character block.�
�
22�
VLT_LOC�
A short description of the location of the environmentally-controlled enclosure (vault) that services the CCTV site.�
�
23�
DEV_MNTG�
The type of mounting for CCTV devices:


Bridge mount


Pole mount�
�



�
Table 4-2.  Schematic View of  the 3_7_96 E&K Site Database





ATR Sites�
�
CCTV Sites (SHA-owned)�
�
CCTV Sites (Montgomery County-owned)�
�
Detector Sites (CHART)�
�
Detector Sites (non-CHART)�
�
Static Traveler Alert (Static SHAZAM) Sites�
�
Dynamic Traveler Alert (SHAZAM Flasher) Sites�
�
Pavement and Weather Sites�
�
TAR Sites�
�
VMS Sites�
�
Other  Sites�
�



Note that some of the rows in Table 4-2 are shaded.  As discussed in Appendix A, the records associated with these shaded rows were deleted, reducing the working database to 1017 records.  This smaller working database is the Baseline Database that was used for the architecture analysis and costing documented in this report.


In addition, the database includes records for non-SHA facilities associated with the following organizations:


Maryland Department of Transportation


Maryland Port Authority


Maryland State Police


Maryland Transportation Authority


Mass Transit Administration


Montgomery County


Motor Vehicle Administration
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