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2. PROBLEM STATEMENT 
 

As technology advances, the need to store data in electronic format increases.  Often, it is difficult 
to estimate server hard drive storage requirements and, if an adequate storage plan is not in place, 
servers have a shorter lifetime than that which is anticipated when they are purchased and 
installed.  This report will discuss issues related to project server disk utilization. 
 
Storage of electronic files is a significant consideration for any business, technical unit, or 
organization that produces any significant volume of data.  The Traffic Surveys Unit of the 
Statewide Planning Branch of NCDOT recognizes:  that data generation in electronic forms is 
ever increasing; that the need to manage the proliferation of data, office, business, and enterprise 
files is essential; and, that planning is needed to adequately prepare to meet future data needs and 
to effectively archive existing data. 
 
This study originated with the following objectives: 
 

1. Develop a set of guidelines to use to project server disk space requirements for 
several years, based on: 

• growth of data which is  currently collected or processed, and 
• data which is not currently collected or processed in electronic format but 

may be in the future. 
2. Identify data which is not currently in electronic form but which would benefit 

from being collected, processed, and stored electronically. 
3. Establish guidelines for estimating storage requirements for the digital archiving 

of data which is currently on paper and stored in file cabinets, such as reports and 
letters. 

 
These original objectives were intended to allow the purchase of servers which would be adequate 
for use for several years, thus saving money by eliminating the need to purchase servers in the 
interim period. 
 
3. PREVIOUS WORK 
 

During June of 1998 an initial study was undertaken to attempt to determine how to attack the 
problem outlined above.  Its goal was to make a preliminary assessment to identify a methodology 
to approach the problem and determine how the methodology could be applied to a variety of 
DOT units.  One of the results of the study was the development of a three phase plan which 
would provide significant insights into, and solutions to, the problem outlined above. 
 
3.1 Plan 
 

The first, already completed phase, consisted of the following three items. 
 
1. A number of professional resources (literature search) were investigated with a consideration of 

traditional literature (text and articles) but with a significant utilization of web sites. 
 
2. An engineering firm case study was developed and a report was submitted to DOT.  The goal of the 

initial work evolved to realistically consider, formalize, and document the scope of issues involved 
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even though the application domain was a fictional engineering firm rather than a DOT unit.  
Considered in the case study were text, drawings, photographs, miscellaneous documents, and 
application software.  The focus of the case study was primarily on design and design documents. 

 
3. A detailed plan was developed to continue the work and derive a solution. 

 
Significant findings resulted from phase one.  These are reported below. 
 
3.2 Key Findings of Phase 1 
 

The initial study determined that the cost of converting large amounts of existing paper (text and 
drawings) to a digital format is substantial and probably not cost effective in most cases.  There 
may be some instances or situations, however, that will require digital backup and this situation 
can be assessed on a case by case basis as the need arises.  The topic of archiving is a complex 
one and requires significant additional consideration and investigation.  Fortunately, all resource 
requirements can be accurately estimated and quantified. 
 
On the other hand, the storage of data and information that is already in a digital format is much 
easier and more efficient and a digital form of storage would, indeed, be employed for such data.  
The cost is relatively low, and the benefits of having such information archived outweigh the 
financial requirements.  Still, the issue of archiving comes into play. 
 
An additional key finding is that for most organizations 80 percent of all information management 
requests go back 3 years or less and only 20 percent of the requests fall between the range of 3 to 
15 years.  This suggests that most organizations did not find it cost effective or necessary to 
archive information beyond 3 years. 
 
Also, significant consideration must be given to the archiving of application software (in addition 
to archiving data) and even the hardware platforms on which it operates.  Included in this strategy 
is the archiving of the documentation for the operation of the software and hardware.  Too often 
software may be archived and saved but it cannot be run at the future time that it is needed, 
because the hardware that created it is no longer available.  For example, information currently 
stored on 5.25” floppy disks will eventually be irretrievable because the drives that support these 
disks have become obsolete and are increasingly difficult to locate. 
 
Finally, it was determined that any digital data storage strategy must be designed.  It must begin 
with an information collection effort (survey).  It must include an analysis of the results of that 
effort.  It must develop an organizational unit plan and implementation strategy.  It must assign 
financial and labor resources to carry out the plan.  Finally, it must continue to utilize the 
procedures and practices set up in the plan over a long term.   
 
This continual utilization of the procedures and practices is critical to ensure constant, up-to-date, 
digital information and to avoid “back-logging” in the future.  However, some organizations wait  
for information to accumulate and then must repeat the labor intensive, paper-to-digital 
conversion process.  This neglectful approach will provide information that easily meets the needs 
of the 20 percent needing information beyond the previous 3 years, however, it does not provide 
the more current information that is needed 80 percent of the time (as mentioned above). 
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4. SCOPE 
 

The work reported herein covers the second phase of activities for this project, which was initially 
defined by the items enumerated here. 
 

1. Conduct another case study and report, this one specifically for the Traffic Surveys Unit of the 
NCDOT.  This will consists of a detailed repeat of the phase 1 step 2.  Its goal is to enable the 
identification of the items, issues, questions, considerations in the context of a DOT unit, support 
the expansion of the items to be considered, and allow further definition of the procedure needed 
for proceeding with other units. 

 
2. Refine the plan for phase three. 
 

The remainder of this phase 2 report addresses the questions raised by the items enumerated 
above and provides a detailed report of data storage needs for the SWP Traffic Surveys Unit.  
Additionally, the report presents a plan for proceeding further to investigate broader issues for 
NCDOT. 
 
5. ORGANIZATION 
 

The remainder of this report is organized as follows.  The Background section introduces the 
Traffic Surveys Unit.  The major data collection efforts conducted by Surveys are described.  
Included also is an enumeration and description of the issues and obstacles faced by the Unit with 
regard to the wide range of data collected and stored by the Unit. 
 
The next section, Current Storage Needs, takes a focused look at all of the data accumulated by 
the Unit at the present time.  It identifies paper and digital resources; files, file types, locations, 
and sizes; computer program types, sizes, and archival requirements; server and local personal 
computer space utilization and needs; and, hardware requirements.  This is the defining section for 
the storage requests of the unit. 
 
The Archiving section addresses a key question in any organizational unit’s transformation from a 
paper-based records system to a digital-based records system.  In particular, how much of the past 
existing paper should be converted to digital form and included in the new digital store?  
Hardware and software acquisition for current and future digital storage is an entirely different 
strategy than for pre existing paper information.  This section also considers the affordability of 
scanning, both in terms of the labor cost and the equipment cost associated with a scanning 
activity. 
 
Archiving Costs briefly outline the cost of some of the hardware, software, labor, and 
administration addressed in this report.  It established a ballpark understanding of the basis of the 
cost figures that are presented throughout the report. 
 
The Paper Storage section briefly discusses what to do about all of the paper that remains when a 
complete digital transformation is not made. 
 
The File Management section acknowledges that the proliferation of digital data, including 
thousands of data collection files, different versions of files, different versions of software, etc., 
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creates the potential for a chaotic bin full of files.  Such a collection of files may have lost their 
meaning to a user, are inaccessible, and are not recognizable over time.  The need to develop a 
naming convention for files, to establish an organizational structure for the storage of files, to set 
standards by which all persons use and store files, and to appoint a file administrator is 
established. 
 
Finally, Summary and Conclusions are presented to succinctly state what has been done and what 
has been learned. 
 
6. TRAFFIC SURVEYS UNIT BACKGROUND 
 

The primary function of the Traffic Surveys Unit is to collect transportation data and to format it 
in a meaningful manner.  This data can then be published for use by other units.  Approximately 
90 percent of the data is specific to traffic volumes, vehicle types, and vehicle weights.  The unit 
may be viewed as a transportation data warehouse.  However, in addition to storing data, the unit 
also processes data to derive traffic and travel statistics that are of use to others.  In the future, 
the unit would like to provide on-line access to its data for ready access for all those who might 
be interested in traffic information. 
 
6.1 Major Applications 
 

The primary data collection activities of Traffic Surveys can be characterized in a general sense 
and by articulate description.  This is done so in the following sections and a description of the 
general nature of the data is also provided.  The databases used to store survey data are described 
and the products generated by the unit are as well. 
 
6.1.1 Survey Programs 
 

Traffic Surveys is responsible for maintaining data collected in a series of programs.  In this 
context, program may be defined as the data gathering and analysis activity within the unit.  The 
Traffic Survey programs include the following: 
 

Continuous Count Program (ATR) – In this program, all vehicles are individually 
counted and grouped by type using machines that can be remotely accessed 
without personnel having to field check them.  These machines are permanent 
counting stations.  The data they collect is used to determine Average Daily Traffic 
(ADT) and Design Hour Volume (DHV) information. 
 
Coverage Count Program (PTC) – This program uses conventional vehicle 
counters that do not distinguish between vehicle types to record the amount of 
vehicle traffic at a particular location.  Personnel must field check these counters 
periodically to record the vehicle counts.  These machines are portable but usually 
remain fixed over time. This data is also used to determine Average Daily Traffic 
(ADT) and Design Hour Volume (DHV) information. 
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Vehicle Classification Program – In this program, vehicles are counted and 
classified into 13 vehicle types for the purposes of traffic analysis, and roadway 
design/improvement. 
 
Weigh-in-Motion Program (WIM) – In this program, all types of vehicles are 
weighed using special scales placed in the roadway.  The weight recorded is 
weight per axle because this is more useful than actual vehicle weight. 
 
Special Count Program – Often a department may require a specific type of count 
at a particular location as part of a special study or to design an improvement.  In 
that case, a special count, beyond the scope of the other counts mentioned in this 
section, may be taken in order to provide for the special need. 
 
Vehicle Occupancy – In this program, the number of occupants per vehicle is 
counted. 
 
Origin and Destination Survey – This program surveys drivers and passengers to 
determine where their trips originated from and what their terminal destination is. 
 
Drawbridge Reports – In this program, the number and type of vehicles using a 
drawbridge is recorded. 
 
Ferry Utilization Reports - In this program, the number and type of vehicles using 
a ferry is recorded. 

 
6.1.2 Program Details 
 

• Continuous Count Program (ATR) – This is a program where traffic counts are 
continuously collected using Automated Traffic Recorders (ATR).  Counts are 
provided hourly by lane continuously.  There is an option to provide counts in 
15-min to 1-min intervals.  There are approximately 100 of these recording 
stations throughout the state operating 365 days a year.  In addition to counting, 
selected stations classify vehicles, provide speed interval data, vehicle length, and 
speed by vehicle length groupings.  Counts are normally recorded as # 
vehicles/hr. 

 
• Coverage Count Program (PTC) – This is a program where traffic counts are 

periodically collected using portable traffic counters.  These Portable Traffic 
Count (PTC) stations are generally located at fixed locations.  Approximately 
58,000 of these stations are operated throughout the state.  The stations are 
divided into several categories, including Urban, Primary, Paved and Soil 
Secondary, Interstate, and Interstate Ramps.  All stations are counted annually 
(one count per year) with the exception of the Urban and Paved and Soil 
Secondary, which are counted biannually.  Counts are normally taken in 24 to 72 
hour intervals and are recorded as daily totals. 
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• Vehicle Classification Program – There are approximately 300 sites devoted to 

counting and classifying 13 vehicle types.  Of these 300 sites, one hundred 
stations are utilized for counting each year.  That is, count stations are 
operational once every three years.  In addition, there are 350 truck-monitoring 
stations of which 300 are utilized to count annually. That is, 50 sites are rotated 
out of service each year and return to service the following year.  These 
classification sites employ either manual or automatic classification devices. 

 
Manual classification data is collected using Jamar count boards.  Lotus 1-2-3 is 
then used for processing and reporting.  Machine classification data is collected 
with Peek ADR 100 equipment by lane by hour.  Peek software is used to 
process the binary data and produce the reports.  Site information is then kept in 
an Access database.  From the Access program, two annual reports are 
produced.  One report is site-specific information and the other report is 
classification distributions using FHWA’s Functional Roadway Classification.  In 
about 2 years the unit will begin collecting continuous vehicle classification data 
by lane by hour. 

 
• Weigh-in-Motion Program (WIM) – There are 23 SHRP sites and 5 WIM 

Monitoring Stations that are in continual operation.  WIM data is collected using 
equipment and software supplied by two different vendors.  Both sources 
convert the data to FHWA Card 2, 4, and 7 formats.  Vitrus software (from 
FHWA) is used to summarize the data into monthly and annual reports.  WIM 
data is also used to compute ESAL (equivalent single axle loads), which is used 
by Pavement Management.  WIM also monitors the number of vehicles that are 
in violation of the Federal Bridge Formula. 

 
• Special Count Program – By a special request from another unit within 

NCDOT, the following data collection activities may be conducted.  A special 
request usually occurs when there is a specific need that cannot be met using the 
data collected in other Traffic Surveys’ Programs. 

 

  ⇒ Intersection Studies (Turning Movements) 
  ⇒ Travel Time Studies 
  ⇒ Other Vehicle Data Collection 
 

• Vehicle Occupancy – This is data related to the number of people occupying 
each vehicle. 

 
• Origin and Destination Survey – This is data related to the origin and 

destination of travelers.  Data is collected manually by individuals asking specific 
questions of drivers and passengers.  This type of survey is conducted 
periodically at the discretion of the department. 
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• Drawbridge Reports – Data for drawbridges is maintained in a paper format and 
is mainly concerned with the number of different vehicle types that use the 
drawbridges. 

 
• Ferry Utilization Reports – Data for ferries contains counts and classifications 

of vehicles using the ferry system accounting for vehicles towing trailers. 
 

• Historical Paper and Map Files – The unit also stores old paper records such as 
past traffic counts and maps that show information such as Average Daily Traffic 
(ADT) and Design Hour Volumes (DHV). 

 
6.1.3 External Databases 
 

The unit also makes use of mainframe database files maintained by the GIS unit.  These databases 
(Universe and Feature File) are accessed in several ways.  The Statewide Planning Branch’s 
access to this data is through the NCDOT mainframe.  The staff of the Unit use this connection to 
search data and generate reports.  They may also query specific data and receive hard-copy results 
of the queries in a report form.  Sometimes, the mainframe databases are dumped into their own 
local database files using Paradox or other local databases or spreadsheets. 
 
6.1.4 Internal Databases 
 

 Paper      Collection  Storage   Storage 
        Method   Location   Type 

Continuous Count    Digital   Mainframe  Text 
         Digital   Server   Binary & Text 
         Digital   File Cabinet  Paper 

Coverage Count    Field Sheet  File Cabinet  Paper 
         Field Sheet  Server   Access DB 
         Field Sheet  Mainframe  Text  

Vehicle Classification   Digital   Server   Paradox DB 
         Digital   File Cabinet  Paper 
         Digital   Diskette   Text 

Weight in Motion    Digital   Local/CD  Binary, Text, & 
               VTRIS DB 
Turning Movements   Field Sheet  File Cabinet  Paper 

         Digital   Server   Lotus SS 
Travel Times     Digital   Server   Text 
Vehicle Occupancy   Field Sheet  File Cabinet  Paper 

         Field Sheets  Server   Access DB 
Origin Destination    Field Sheets  File Cabinet  Paper 

         Field Sheets  Server   Text/SS 
Drawbridge     Field Sheets  File Cabinet  Paper 

         Field Sheets  Server   Quattro SS 
Ferry      Field Sheets   File Cabinet  Paper  

        Field Sheets   Server   Quattro SS 
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Traffic surveys data can usefully be categorized as raw data and processed data.  The raw data is 
data that is field collected for the purpose of refinement through analysis to obtain processed data.  
The table presented above summarizes the raw data storage collection methods, storage location, 
and storage type. 
 
Processed data is distributed through maps and reports.  The maps are discussed below.  Reports 
can be summarized as follows: 
 

Program   Frequency 
ATR    Monthly 
     Annual 
PTC    Annual 
Classification  Annual 
WIM    Quarterly 
     Annual 

 
6.1.5 Products 
 

Key products of Traffic Surveys are maps that show traffic counts affixed to roads.  These maps 
are developed from the processed data generated by the unit.  They provide a graphical 
representation of traffic levels on roads throughout the state.  The majority of these maps 
originate from the GIS Unit’s Mapping Section where they have been digitized into, and printed 
from, MicroStation, a CAD package.  On the hard copy maps are written the traffic counts.  The 
maps are then reproduced and distributed to various users. 
 
Eventually, it is hoped that these maps will be accessible in an on-line format, where traffic 
volumes can be quickly ascertained.  For this to happen the maps need to originate from ArcInfo, 
a GIS package.  The traffic counts can then be entered as coverages in ArcInfo and made 
available on the internet.  However, this is a future way of doing business that is not presently 
addressed in this report. 
 
Presently two sets of maps are produced.  One set identifies the actual count stations and their 
location.  The second set records the processed average daily vehicle counts.  One paper set is 
used as a working copy and one is used for reproduction.  These map sets include NC’s 100 
counties and enlargements to clearly show urban areas.  The total number of sheets is 
approximately 180. 
 
However, the MicroStation maps cover only state maintained roads and do not fully account for 
all count stations and counts.  Local and city maps are obtained from other sources for these.  For 
example, the city of Charlotte provides an ArcInfo file, which is then plotted using ArcView, and 
the plot is subsequently used in the same manner as the MicroStation maps. 
 
6.2 Data Issues and Obstacles 
 

The Traffic Surveys Unit has indicated that the current data management system is cumbersome 
and difficult to update.  There are over five different data systems (see table in Section 6.1.4 
Internal Databases) that are contained in over five different database types (e.g. Access and 
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Mainframe – flat file), these different data systems and database types must be consolidated.  Data 
downloaded from the mainframe and data acquired from other unit’s databases has led to 
replication of data and parallel databases.  Often, data is collected in the field, transferred to 
digital format, printed in a paper report, and then reentered in a slightly different digital format.  
All of this results in outdated data because the original databases are out of the owner’s control.  
Therefore, data can no longer be updated and maintained properly.  There is no mechanism for 
making changes to these parallel copies of the databases.  Obviously, this is not the most efficient 
means of data management.  The database types and systems must be consolidated to simplify 
access and retrieval. 
 
Clearly it would be advantageous to restructure the entire data management process to allow 
easier access to data while ensuring data security.  In order to do this, software must be 
standardized by selecting database management systems that can be integrated with one another.  
Data processing must be streamlined so that needless efforts are not expended.  Data queries that 
are both flexible and comprehensive must be possible so that specific information can be called 
when needed and in a proper format.  The unit would like to have a standard query structure for 
all reports and queries. 
 
Another way of enhancing the overall access to data is through a graphical user interface at the 
front end of all queries.  This type of capability would be achieved through the GIS to provide 
spatial access to data. 
 
Reports need to be designed with a higher quality and efficiency (i.e. improve readability and 
eliminate redundant information).  One way to increase report efficiency is by delivering reports in 
an electronic format at periodic intervals (i.e. monthly, yearly, or on-demand).  This means 
information should be available on-line without ever having to see a printed hard copy. 
 
Ultimately, Traffic Surveys would like to see utilization of the Internet/Intranet without the need 
to purchase mapping software.  This means that the mapping software is still required, but resides 
on the Internet server.  This would help to reduce the amount of direct interaction with the 
general public by providing limited public access to the data (both tabular and spatial).  In order to 
work, cross-platforms formats must be utilized for data exchange.  This would also enhance 
interagency data exchange because different units use different database management programs. 
 
The unit wants to continue its data collection efforts as well as receive data from other agencies.  
It would like to increase the number of automated data collection devices to help increase data 
confidence.  Once data has been collected, the system should be such that data is entered only 
once.  The same goes for data updating.  There should only be a single point where data is 
updated.  It is expected that the new database management system under development in SWP 
will allow for faster and more efficient data edits, corrections, and adjustments.  The new system 
must be able to receive and process data from a local server with its network of personal 
computers.  It is important that the ability to produce reports and maps is continued and that 
requests for data and statistics are satisfied. 
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It should be pointed out that Traffic Surveys maintains a tremendous amount of data.  A series of 
data inputs and outputs are generated from the programs described above.  In most cases, the 
data inputs are considered “raw” data  (i.e. the data obtained from the counting stations) that 
must first be analyzed and processed into a suitable output.  The majority of this “raw” data is not 
to be included in the data estimates of this report.  Rather, that data is to remain on the mainframe 
in its original form.  For the most part, only processed data is to be included in the Traffic 
Survey’s database.  This processed data is much more useful to other departments within 
NCDOT.  The “raw” data cannot be used effectively until it is processed. 
 
6.3 Proposed Traffic Information System 
 

Traffic Surveys has initiated a directive to institute a Traffic Information System.  This 
information system is basically a re-organization of the current major applications into a system-
wide hierarchy.  It has been designed to cover many of the issues discussed in the section above.  
 
There are many desired characteristics for the Information System.  A comprehensive system that 
includes all of the unit’s activities is desired.  The system must be logical in that it follows the 
program flow diagrams.  This will enable personnel a better opportunity to track data through the 
system.  The system must be consistent from application to application to reduce the time 
required to learn basic functions.  At the same time, there needs to be an interaction capability 
among the different applications.  In order to enhance these interactions, some degree of 
standardization is required among the input and output data items and types.   
 
The system needs to support quick problem identification and resolution.  The GIS interface 
needs to allow for quick and accurate mapping.  The system must provide better data quality 
through additional checks and quality.  The analysis capabilities are expected to improve with the 
system and processing time should also be reduced.  Finally, it must support electronic data 
interchange to reduce the amount of data entry and paperwork. 
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7. CURRENT DATA STORAGE 
 
7.1 Introduction 
 

The following tables summarize the data disk storage space requirements of DOT’s Traffic 
Surveys and Forecasting Units.  A detailed explanation of these figures is provided in the sections 
that follow.  All figures are based on the data table from Section 13—Appendix 1, which contains 
the base data from Traffic Surveys. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total Storage Used 
 

Server Space      1.078 GB 
Local Space      10.90 GB 
 
TOTAL Storage Used    11.978 GB 

Current Data Storage 
 

Administrative     20 MB 
GIS        140 MB 
Digital Photos     327.6 MB 
Project       900 MB 
Data Processing     961.6 MB 
Summary Data Reports   413.5 MB 
Miscellaneous      102 MB 
 
TOTAL       2.86 GB 

 

Data Processing 
 

Turning Movements    153 MB 
Consultant TM     45 MB 
Drawbridges      2.4 MB 
Ferries       1.2 MB 
Coverage (PTC)     427 MB 
ATR        333 MB 
 
TOTAL       961.6 MB 
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The first table shows the total server space used in two categories: server space and local space.  
These are discussed in sections 7.2 and 7.3, respectively.  For the remaining discussion of section 
7.1, refer to the detailed table in Appendix 1.  It should be noted that sections 7.2 and 7.3, and the 
first table, tell us how much space is currently being used.  Section 7.1 tells us how much space 
we should be using. 
 
7.1.1 Administration 
 

The table indicates that approximately 20 MB is required to store all applications and programs 
involved with administrative activities. 
 
7.1.2 GIS 
 

Currently, the DOT uses GIS to store all statewide maps.  Areas following the GIS heading 
enumerate the storage capacity required for the coverages and their applications.  Please note that 
the PTC, ATR, WIM, Class, and O&D specifications are permanent storage needs.  This means, 
explicitly, that the coverages and applications will remain on the hard drive as archivable 
information. 
 
7.1.3 Digital Photographs 
 

Additionally, the branch would like to utilize GIS to digitize and store photos.  The number of 
photos and the approximate storage space required for each is included in the total storage 

Summary Data Reports 
 

WIM      288.5 MB 
Class      46 MB 
Manual      42 MB 
Hourly      27 MB 
Origin/Destination    10 MB 
 
TOTAL      413.5 MB 
 

Miscellaneous 
 

Monitoring Databases   12 MB 
Reporting (N:\Trf_data)  50 MB 
Shop Data Requirements  40 MB 
 
TOTAL      102 MB 



 18 

capacity for each sub-division.  For example, the ATR has 700 photos with 0.2 MB per photo.  
This indicates a storage requirement of 140 MB for the ATR photo archives. 
 
7.1.4 Project 
 

In addition to the GIS permanent storage needs, the project indicates that the GIS - PTC 
digitizing effort is a current, one time only, storage need.  This space will not be needed for an 
ongoing use after the project is completed.  Instead, 200 MB of storage space will be set aside for 
future development efforts. 
 
7.1.5 Data Processing and Summary Data Reports 
 

Data Processing refers to the raw data, which is collected by Traffic Surveys.  This data is 
categorized as follows: turning movements, consultant turning movements, drawbridges, ferries, 
coverage (PTC), and ATR.  The storage requirements are also provided to represent the storage 
needed for each category. 
 
Additionally, the summary reports refer to the processed data, which are generated to reflect the 
results of the summarization routines.  The files which contain these reports are WIM, Class, 
Manual, hourly, and origin/destination.  The storage requirements are also provided for each 
report. 
 
7.1.6 Miscellaneous Data Storage Requirements 
 

Finally, the Traffic Surveys and Forecasting unit requires storage space for Monitoring Databases, 
Reporting (N:\Trf_data), and Shop Data.  The Monitoring Database produces schedules for ATR, 
Projects, and coverage PTC counts.  The Reporting storage refers to all digital information that 
must be available throughout the branch.  The Shop Data Requirements store information dealing 
with the status of permanent sites, equipment inventory, and repair status. 
 
7.2 Server Programs and Storage Space 
 

The table below refers to all programs currently stored on the network server.  It provides 
information regarding the storage space required to load and run all programs. 
 
Trufman -       1 MB 
AWACS -       .59 MB 
Vitrus -        6.88 MB 
TT link –       3.4 MB 
Ouattro Pro –      3.86 MB 
TDP –        3.78 MB 
IMC -  .      0.58 MB 
TT2001 -       2.6 MB 
Paradox 3 -       11.5 MB 
         34.19 MB 
 



 19 

Used Server Space =   10.6 MB    TPSWP02/DATA 2 
         48.0 MB    TPSWP02/DATA 1 
         1.02 GB    TPSWP01/Traffic 
 

1.078 GB Currently used server space.  This does not 
include the GIS 14 divisions – 700 MB 

 
Total amount of storage space currently used is 1.078 GB.  This number is the sum of 10.6 MB, 
48.0 MB, and 1.02 GB.  The 34.19 MB server loaded programs is included in the total and should 
not be added again.  Additionally, this total does not include the GIS 14 division 700 MB files. 
 
7.3 Local Programs and Storage Space 
 

In addition to a central server, a number of PCs are used throughout the unit.  The programs and 
software enumerated below indicate the current storage status of local programs loaded on all 
PCs. 
 
Office 95 -    84.7 MB  x 12 users = 1016.4 MB 
Pegasus Mail -   4.4 MB  x 12 users = 52.8 MB 
Windows 95 -   211 MB  x 12 users = 2532.0 MB 
F-Prot 4.0 -    .71 MB  x 12 users = 68.5 MB 
Microstation -   34.9 MB  x 2 users = 69.8 MB 
Netscape Navigator -  18.4 MB  x 8 users = 147.2 MB 
Arc View -    30.7 MB  x 5 users = 152.5 MB 
Kodak Picture Transfer - 7.98 MB  x 3 users = 24 MB 
Petra  -     5.7 MB  x 1 user =  5.7 MB 
Pro Comm Plus -   2.6 MB  x 1 user =  2.6 MB 
Modem -    .1 MB  x 1 user =  .1 MB 
Easy CD Creator -  12.66 MB x 1 user =  12.66 MB 
Adobe Acrobat Reader - 5.19 MB  x 12 users = 62.28 MB 
Object Rexx -   13.8 MB  x 1 user =  13.8 MB 
 

             4160.34 MB 
 

Locally Used Disk Space =       10.9 GB 
 

The 10.9 GB of locally used space comes from the total amount of space used on the 12 local 
hard drives.  It is the sum of the local hard drive space that is currently in use.  This sum does 
include the 700 MB GIS division files. 
 
8. ARCHIVING 
 

Most projects, upon final completion, are archived for future use so as not to overburden on-line 
network storage.  The current method utilizes CD-ROM technology instead of magnetic tapes in 
order to ensure a much longer life.  It is important to restate three types of electronic storage that 
were initially included in the phase 1 report. 
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On-Line network storage gives all workstation users direct access to network hard drives which 
contain all project information for current projects.  Access is instantaneous. 
 
Near-Line storage utilizes optical discs that store any file that has not been modified for a certain 
length of time (a time stamp is sometimes utilized for this task).  Each workstation has access to a 
CD "juke box" where optically archived files can be accessed relatively quickly (within several 
seconds, as opposed to immediately) and copied again to on-line network drives. 
 
Off-Line storage uses CD-ROMs to store all project information for completed projects.  Access 
is more difficult and timely, but a well organized filing system will allow an information systems 
manager to easily locate any file within several minutes to an hour. 
 
8.1 Scanning Existing Documents/Drawings 
 

Currently, the only feasible way to convert a paper document into an electronic document is 
through scanning.  There are several options to consider when scanning a document.  The first is 
to hire an outside source, referred to as Service Bureaus.  The second option is to scan the 
documents within the organization.  Depending on an organization’s scanning needs, one of the 
two options will produce a more feasible outcome. 
 
This particular section will provide information dealing with the process of converting paper 
documents into retrievable digital forms and drawings.  The scanning section consists of three key 
topics concerning scanning (1) general scanning information that pertains to both 8.5” x 11” 
documents and standard drawings (maps), (2) detailed information dealing with 8.5” x 11” 
documents, and (3) detailed information dealing with standard engineering drawings and maps. 
 
8.2 General Information for Documents and Drawings/Maps 
 

The following sections will provide information pertinent to both 8.5” x 11” documents and 
standard drawings/maps.  More specifically, it will provide general information dealing with 
outside source scanning. 
 
8.2.1 Outside Source 
 

Outside sources are often referred to as Service Bureaus.  The cost per sheet for hiring a Service 
Bureau varies considerably depending on whether a document/drawing is bound or unbound, well 
preserved or poorly preserved, and whether there is a considerable number of pages compared to 
very few.  The following sections discuss these cost considerations. 
 
8.2.1.1 Bound or Unbound 
 

Whether the bulk of scanning is bound or unbound will have a substantial affect on the cost of 
scanning.  A bound document requires someone to manually scan each page using the flatbed 
scanner rather than the automatic feeder.  This manual feeding increases the amount of man-hours 
required which, in turn, increases the cost/page.  Alternatively, the document may need the 
unassembled, scanned, and then rebound. 
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8.2.1.2 Condition 
 

Another important factor is the condition of a document.  A document in poor condition often 
cannot be fed through the ADF (automatic document feed) portion of the scanner due to the risk 
of damaging the document.  In such cases, the documents must be individually laid on the flatbed 
portion of the scanner to perform the scan.  This manual feeding increases the amount of man-
hours required which, in turn, increases the cost/page. 
 
8.2.1.3 Amount of Scanning 
 

One of the most important factors to consider is the number of documents to be scanned and the 
total quantity of pages.  Most Service Bureaus prefer to deal in bulk.  The more pages scanned, 
the less it costs per page. 
 
8.3 Scanning 8.5” x 11” Images 
 

The section consists of outside source scanning, inside source scanning, storage requirements, and 
a total cost comparison for outside and inside source scanning for 8.5”x11” images.  Discussion 
of standard 24” x 36” maps and drawings is presented in Section 8.4. 
 
8.3.1 Outside Source 
 

As noted above, the cost of scanning can vary considerably depending on the condition of the 
document, whether it is bound or unbound, and the amount of scanning involved.  The 
approximate range for 8.5” x 11” documents may be anywhere from $.05 to $.80.  The low range 
($.05) is generally the price if millions of documents need to be scanned and the high range ($.80) 
is for documents that are in poor condition or are bound documents.  The Traffic Surveys Unit’s 
documents are well preserved and most are unbound.  Therefore, the approximate cost for hiring 
a Service Bureau will be in the range o f $.10 to $.20 per sheet. 
 
8.3.2 Inside Source 
 

The cost of hiring a Service Bureau varies considerably and can be an expensive solution.  
Sometimes the best solution means performing the scanning internally.  In order to choose which 
solution is more cost effective, one must consider what hardware and software solutions are 
needed for the task. 
 
8.3.2.1 Hardware 
 

The key to finding the most efficient and cost effective hardware is estimating how many 
documents must be scanned.  From this data we can determine the equipment required to get the 
job done.  Small to moderate scanning jobs require the equipment similar or comparable to the 
following: 
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Equipment Name Description Price 
 
Fujitsu Scanpartner 10C 10 ppm ADF Scanner $1200.00 
Fujitsu 3093GX 27ppm ADF Scanner $3500.00 
 

The above scanners are designed to be used in a document archiving environment, and are capable 
of scanning hundreds of documents per hour for extended periods of time.  An additional 
requirement of these scanners is the necessity of having a SCSI interface card in order to 
communicate with the computer (cost $50.00 to $150.00). 
 
8.3.2.2 Software 
 

Axxis is imaging software that creates a “picture” of the document and stores it in CCITT-4 
standard fax format.  During this process, the software utilizes a modified OCR (optical character 
recognition) technology to extract words within the document and creates a database from these 
extracted words.  Additionally, this software package allows one to place a hierarchical format on 
all documents scanned.  This hierarchical structure is based on up to 7 specified fields of data.  
The database may then be searched in two ways: 
 

a) Using the 7-field hierarchical classification system 
b) By entering any word or phrase one is searching for 

 
The price for a single user system is $5,500, and the software is compatible with Windows 3.1, 
Windows 95, and Windows 98.  If the software needs to be accessed over a network, the price 
varies depending on the number of concurrent users needing to access the stored files. The base 
price for the network software is $7,000 for the server software, and requires at least two 
concurrent users to be purchased at a price of $2,000 each. The price per concurrent user remains 
the same for up to 5 users and then begins to drop for every user thereafter.  In summary, a five 
concurrent user package would cost approximately $17,000. 
 
One important consideration to take into effect is the single-user software is fully upgradable to 
the network software should one choose to begin with the single-user package.  (Note:  
Concurrent user stipulates the number of users accessing the software simultaneously.  For a two-
concurrent user package, the software could be installed on an infinite number of systems, but 
only be accessible to two people at any given time). 
 
8.3.3 Image Storage Requirements 
 

A key concern in storing electronic data is the amount of space the image files require.  The actual 
software requires very little in storage space, with the controlling factor being the number of 
documents scanned and stored on the chosen media.  The table below lists the memory needed. 
 
Axxis Single User Software 10 MB 
Axxis Network Software  50 MB 
Image and Database 15 kB/image 
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A typical 650 MB CD can hold 40,000 to 60,000 images.  A standard filing cabinet can hold an 
average of 14,000 pages.  Therefore, about four filing cabinets can be consolidated onto one CD. 
 
8.3.4 Total Image Cost Estimate – Outside Source 
 

Assume that all scanning will be done by an outside source.  The DOT’s Traffic Surveys, 
Forecasting, and Planning Unit has specified a number of documents currently stored in paper 
form which could be converted to a digital form. Assuming the cost per page would be $.10 to 
$.30 per sheet to hire a Service Bureau to do the work, the total cost would be $13, 320 as shown 
below.   (Note that these prices may vary depending on the changing document factors). 
 

1. Turning Movements 
6 file cabinets: 24,000 sheets 
Sheet Size: 8.5” x 11” 
Cost per sheet: $.10 to $.20 
Cost: 24,000 x .20 = $4,800 

 
2. ATR Annual Statistics 
 1954 to Present: 3400 Sheets 
 Sheet Size: Variable, As large as 11" x 17" 
 Cost per sheet:  $.20 to $.30 
 Total Cost:  3,400 x .30 = $1020 
 
3. ATR Monthly Summaries 
 1985 to 1995 (every other year): 10,000 Sheets 
 Sheet Size: 9" x 12" 
 Cost per sheet:  $.10 to $.20 
 Cost:  10,000 x .20 = $2,000 
 
4. Document Archiving Software 
 Single user Axxis System:  $5,500.00 
   --OR-- 

Axxis – Network   $7,000.00 
Axxis License   $2,000.00/license 

 
5. Total Cost:  $13, 320 (assuming a single-user system) 
 
8.3.5 Total Image Cost Estimate – Inside Source 
 

The total costs for performing scanning tasks within DOT are as follows.  This is based on 
purchasing a scanner and having an employee scan the documents.  
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1. Hardware 
Fujitsu 3093gx    $3,500.00 

 
2. Software 

Axxis Single User   $5,500.00  --OR-- 
Axxis - Network    $7,000.00 
Axxis license    $2,000.00/license 

 
3. Wages 

27 pages/min x 30 min/hour = 810 pages/hour 
37,400 pages x 1/810 pages/hour = 46.2 hours 
46.2 hours x $15/hour = $693 

 
As stated above, the Fujitsu 3093gx can scan a maximum of 27pgs/min, but this figure does not 
take into account the input of indexes, the possible misfeeds, etc.  We account for this by 
assuming only 30 min/hour of production time.  There are 37,400 8.5” x 11” images (10,000 
monthly summaries + 24,000 turning movements + 3,400 ATR annual report sheets).  
Additionally, the average hourly salary is assumed to be $15/hour. 
 
4. Total Cost: 

Hardware  $3,500.00 
Software  $5,500.00 
Wages  $700 
Total   $9,700.00 (assuming a single-user system) 

 
As can be seen, there is a distinct advantage to doing the work initially for small numbers of 
documents (< 50,000).  First, there is an overall savings when compared to utilizing a service 
bureau, and second, a scanner will be in place to scan future documents.  One of the reasons the 
cost is higher for Service Bureau work is that the software must still be purchased to access and 
view the documents.  Thus, there is little real outside source gain. 
 
8.4 Scanning Standard Drawings/Maps 
 

The previous sections focused on the scanning of 8.5” x 11” documents.  The following sections 
will attempt to clarify what is needed to scan standard 24” x 36” maps and drawings.  This 
detailed discussion will provide information concerning outside source scanning, inside source 
scanning and a total cost comparison for the outside and inside source scanning. 
 
8.4.1 Outside Source 
 

The cost of scanning in a map or drawing is going to involve a much higher cost than scanning in 
a letter-sized document.  This cost may range from $1.50 to $3.00 per sheet, on average.  In 
addition to the previously stated conditions of the documnets, this variation in cost is due to 
several additional factors such as size, line art versus grayscale, file storage type, and scan 
resolution. 
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8.4.2 Inside Source 
 

Although purchasing the hardware is a consideration, the cost of this purchase will most likely be 
more than the cost of hiring a service bureau unless a sizeable number of documents are to be 
scanned.  Additionally, a service bureau can provide the expertise needed to provide clear images 
while minimizing the storage space required.  Our recommendation for the most feasible solution 
would be to hire a service bureau.  However, depending on future needs this cost may justifiable, 
but at this time it does not seem to be a reasonable consideration.  
 
8.4.3 Total Drawings Cost Estimate – Outside Source 
 

Assuming that all maps and drawings are black and white, the Service Bureaus charge $1.50 per 
sheet for 19.25” x 31.5” and $2.25 per sheet for 42” x 48” sheets.  The total cost to scan the 
AADT maps would be approximately $6,720.  
 

1. AADT Maps 
 County Maintenance Maps - (1968-88) 
 Map Size: 19.25" x 31.5" 
 # of Maps: 4,300 
 Cost: $1.50 
 Total Cost:  4,300 x 1.50 = $6,450 
 
 Urban Maps - (1979-Present) 
 Map Size: Variable, As large as 42" x 48" 
 # of Maps: 120 
 Cost: $2.25 
 Total Cost:  120 x 2.25 = $270 
 
2. Total Cost:  $6,720.00 
 
The total cost of using an outside source to scan these documents would be less than even the 
most basic engineering drawing capable scanner.  Add to this the fact that a skilled worker would 
have to be hired to scan the images, it becomes clear that purchasing such equipment at this time 
deserves little to no consideration.  However, at this time figures are unavailable for the software 
to view the scanned drawings. 
 
8.5 Archiving Newly Created Documents 
 

All of the discussion so far in Section 8—Archiving, has been on existing paper documents, which 
must be scanned in to create digital files.  It is worth noting that the assumption is that all newly 
created documents will be created in digital form and will not need to be scanned. 
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9. ARCHIVING COSTS 
 
9.1. Hardware Requirements and Costs 
 

Let us now look at the requirements and costs of storing both current project data and digitally 
archiving data for projects that have been completed.  Although costs were not a consideration in 
developing a methodology they are useful to note.  Look first at the cost of the storage media 
itself. 
 
  media     cost  
  CD-ROM    $5 each 
  CD writer    $500 
  DAT tape drive   $600 
  CD tower with server  $1500 
 
9.2. Technical Support Costs 
 

Technical support is clearly necessary in a computing world that is becoming increasingly 
sophisticated and specialized.  A designated person or department must be identified who will 
assume responsibility for managing the information system of the entire office. 
 
10. PAPER STORAGE 
 

Currently, the Traffic Surveys Unit has thousands of paper documents stored in filing cabinets.  
The scanning of these documents would eliminate the need for the paper files.  Therefore, if the 
paper is scanned into a database and can be easily accessed, the original paper files can then be 
destroyed or recycled.  However, there may be some documents and maps that will not scanned 
into a digitally readable file.  These documents should then continue being filed in cabinets.  And, 
if no scanning takes place, existing hard copy archives must be maintained regardless. 
 
11. FILE MANAGEMENT 
 

Currently, the Traffic Surveys Unit has a plethora of software and data.  Both data and program 
files must be easily accessible and retrievable.  The key to retrieving them in a fully digital 
environment is proper management of the files. 
 
11.1. Access to Information 
 

The acquisition of data will only increase (most likely at an exponential rate) over time.  Access to 
archived project information is vital to DOT’s competitiveness and success.  As the number of 
employees and projects increase, many project managers and project engineers will find it 
increasingly necessary to use information from previous projects as a database for current ones.  
Additionally, new employees may find it useful to browse recent projects to become aware of the 
firm's methods and procedures and the documents they use and produce.  Information is a 
resource almost equal in value to the employees themselves. 
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When speaking of access to information the following need to be considered:  time of access, 
reliability, and management.  A brief discussion of access time and reliability is appropriate here.  
While there exist many types of data storage media, they vary greatly in terms of the ability to 
readily access information, their reliability, and their life span.  On line, off line, and near line 
storage have been discussed previously and should be considered when access is concerned.  
These storage methods address archived data storage.  Management is discussed below and 
encompasses both the management of archived data and the currently active data which resides on 
the PC hard drives and on the server. 
 
11.2. Managing Information 
 

It is apparent that the access of data will require an organizational system that will not only ease 
access, but limit access to appropriate personnel.  Computer files are usually stored in a hierarchy 
of folders of directories, which have the benefit of imitating what many offices currently do with 
paper files.  Therefore, locating certain electronic files becomes a simple translation from the 
paper world to the digital world.  As data is archived, a directory tree structure can be 
implemented.  Optimal storage requires that employees purge project directories before archiving 
in order to eliminate duplicate data and establish a more efficient filing system. 
 
Managing this growing file structure will become more important as time goes by and will require 
a focused and dedicated effort by the system manager.  For various reasons, certain people will 
need to be denied access to data owned by the organization or unit and other data will need to be 
readily available for all to use.  A password protection system must be implemented, but this will 
need to be controlled by the system manager and a system of checks and balances should be put in 
place to ensure adequate control.  If information is to be made available to the outside via the 
world wide web on a project by project basis, or for use by different units, further management 
will be imperative. 
 
11.3. Software Archives 
 

One critical item that must be considered is the archiving of applications software.  A careful 
organization wide plan should be developed for archiving the most commonly used software like 
MicroStation CAD software. 
 
On a consistent basis this type of software is upgraded and changed and new versions are issued.  
It is critical that old versions not be discarded under the assumption that the new versions can 
always run using older data files.  Rather, older data files must be carefully tagged so that they 
indicate the software version for which they are suited and that version of the entire software 
application should be archived. 
 
12. CONCLUSIONS AND RECOMMENDATIONS 
 

It is clear that there are two topics of issue, concern, and question to the Traffic Surveys Unit.  
One is the question of how much disk space should be acquired to hold all of the Unit’s digital 
information.  The second question is related to the transformation of the Unit to the “paperless 
office” mode of operation.  Clearly, the second is the more interesting question.  And although it 
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was outside of the scope of this study, we are able to comment on that transformation in an 
insightful manner. 
 
One of the central observations is the discrepancy between the known space requirements for 
programs and data as detailed to us by Unit personnel and the amount actually used by the unit, 
both locally and on the server.  This is a difficult difference to reconcile externally.  What is in 
order is a cleaning up of older version of files, a garbage collection effort if you will, to free up 
space currently being used by duplicate files. 
 
Regardless of the above noted discrepancy, this report details both the needed space for programs 
and data and the used space.  What the numbers tell us is that the overall space requirements are 
not projected to be too high.  The amount currently used is on the order of 12GB.  Given that this 
amount of information can easily be stored on the hard drive of most newly purchased computers 
there really isn’t a storage problem of a serious nature.  For a mere $2500 one could purchase a 
new computer, move all software and data to it, and use that computer as the archive.  The 
advantage of doing so is that all the software would be operable and readily available for use if 
needed as would the data.  If it is connected to a network all data could easily be shared as well. 
 
Another key conclusion is that a formal, documented file management system is needed.  This 
would obviously help with respect to disk storage space but it has the potential to do more.  It 
could help to establish a standardized way for the unit to define, work with, format, and archive 
its data.  In turn, this could increase accuracy, promote information exchange, and enhance the 
access to the data by outside users.  It would standardize the names of files, provide a means of 
storing meta data about the files themselves (who is responsible for the file, where it came from, 
who is using it currently, who has duplicate data, etc.), and assist the Unit in dealing with archived 
data. 
 
What the above two conclusions (and in a sense, recommendations) articulate is a point that many 
organizations are beginning to recognize and think about.  That is the fact that organizational 
units need to consider formally including the concept of “information manager” in their structure.  
That is, they must incorporate a new organizational unit job slot, or charge an existing employee 
with new responsibilities and rewrite their job description.  When the former is not an option, the 
latter needs to be considered carefully.  For a Unit who’s primarily responsibility is to deal with 
information and data, this is a serious consideration. 
 
I would recommend that the focus of information storage thinking be on the future rather on the 
past – at least for now.  That is, efforts should be made to plan an evolutionary path to generating 
all new data and information digitally.  This should be done so in a carefully considered and step 
by step manner to ensure that the transition to a digital office is successful.  Thus, I recommend 
maintaining existing archived paper files for the forseeable future.  This means that as time goes 
on the amount of new paper that is generated will be reduced and eventually little paper will be 
produced.  It is not wise to focus on converting old paper to digital files while continuously 
generating new paper.  Rather, if the new paper generation can be reduced or eliminated, then 
attention can be paid to the paper conversion issue. 
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13. APPENDIX 1 
 
CURRENT STORAGE NEEDS 
 

The following table represents the data storage needs of the DOT’s Traffic Surveys and 
Forecasting Unit.  The estimates indicate the storage requirements for the documents and images, 
as well as the applications needed to generate them. 
 

 File Server Requirements - Data Storage Total (MB) 
      
1. Administrative   20 
      
2. GIS     
 We will share shape files with the rest of the  
 Branch. We will maintain coverages on PTC,  
 ATR, WIM, Class, and O & D.   
 Estimated Unit specific coverages and apps.  
  PTC   100 
  ATR   10 
  WIM   5 
  Class   15 
  O&D   10 
      
3. Digital Photographs    
   # of Photos MB/Photo  
  ATR 700 0.2 140 
  WIM 138 0.2 27.6 
  Class 600 0.2 120 
  MC Train. 200 0.2 40 
      
4. Project     
 GIS - PTC Digitizing, one time only 700 
 Development   200 
      
5. Data Processing (Annual Basis)   
 Anticipate maintaining five years of data on the server 
 Archiving will be performed each year to CD  
      
 Turning Movements (Project)    
  Program  18 18 
  Data 1 27 27 
  5-Yr Data 5 27 135 
      
 Consultant TM (Project)    
  Program  20 20 
  Data 1 5 5 
  5-Yr Data 5 5 25 
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 Drawbridges (Continuous)    
  Program  0.4 0.4 
  Data 1 0.4 0.4 
  5-Yr Data 5 0.4 2 
      
 Ferries (Continuous)     
  Program  0.2 0.2 
  Data 1 0.2 0.2 
  5-Yr Data 5 0.2 1 
      
 Coverage PTC (Continuous)     
      
  Program  10 10 
  Data 1 70 70 
  5-Yr Data 5 70 350 
  Rail  12 12 
      
      
  Interstate    
  Program  5 5 
  Data 1 10 10 
  5-Yr Data 5 10 50 
      
 ATR (Continuous)      
  Data  50 50 
  Maps  23 23 
  Report  35 35 
  5-Yr Data 5 52 260 
      
5. Summary Data Reports     
 WIM (Continuous)  
  Programs  1 1 
 Data. Quarterly 23 2 46 
  Annual 23 0.5 11.5 
 5-Yr Data Quarterly 5 46 230 
  Annual 5 11.5 57.5 
      
 Class (Continuous)     
  Program  6 6 
  Data 700 0.01 7 
  5-Yr Data 5 8 40 
      
 Manual Class (Project)    
  Program  7 7 
  Data 1 7 7 
  5-Yr Data 5 7 35 
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 Hourly (Project)     
  Program  2 2 
  Data 1 1 1 
  5-Yr Data 5 5 25 
      
 Origin & Destination (Archived after publication) (Project) 
  Study 2 5 10 
      
6. Miscellaneous     
 Monitoring Databases   12 
 Reporting (N:\Trf_data)  50 
 Shop Data Requirements  40 
      
      
 The total includes all currently developed (in house) 
 applications.  It does not include the requirements 
 when migrating processing applications from the 
 mainframe.  When this occurs, there will be an increase 
 in processing data storage requirements and a  
 replacement of the current historic data storage format. 
      
      
 TOTAL DATA STORAGE REQUIREMENTS  
 (WITHOUT SOFTWARE)  2864.7 
 
Data Processing and Summary Reports 
The data processing section is divided into two main sections (1) project and (2) continuous.  The 
project sections indicate current projects that Surveys and Forecasting unit is currently working 
on.  These projects are expected to occur annually, but slight variation in the name and size of the 
project may occur.  The continuous sections refer to projects that are yearly.  These projects will 
remain the same year after year. 
 
Each subsection is divided into three areas including programs, data, and 5-year data.  Programs 
deal with the actual programs used to process and store the data.  Data refers the storage space 
required for the actual data.  Finally, the 5-year data pertains to the storage space required for the 
accumulation of 5 years worth of data.  For example, the Turning Movement is a project that uses 
a program requiring 18 MB of storage space.  Additionally, the annual data storage space is 27 
MB.  Therefore, if the program continues for five years the total storage space required would be 
27x5=135 MB + 18 MB = 153 MB. 
 


