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EXECUTIVE SUMMARY

The National Library Service for the Blind and Physically Handicapped (NLS), The
Library of Congress, awarded a contract to ManTech Technical Services Corporation (ManTech)
to perform an implementation study of centralized braille book stor~~+ and distribution systems.
This final report presents the results of the first phase of this effort, which was to develop in
detail the resource requirements, operating procedures, and estimated costs for several centralized
braille service options. All facets of centralized service were to be addressed, including
automation requirements, facilities, staffing and any other relevant aspects of such operations.
The analysis was furthermore to incorporate operational goals and patron and network concerns
about centralized service into the design of the systems, take into account any standards that
would apply to such operations, and to assess the direct impacts on patrons, multistate centers
(MSCs), the network, NLS, and the USPS.

Outside the scope of the study were: the costs of acquiring braille books by NLS; the
costs of transportation and processing incurred by the USPS; how centralized service would be
funded if implemented; the redeployment of resources, and/or the funds for resources, that would
be "freed up" by centralizing the service; the storage and distribution of non-NLS owned braille
collections; internal concerns of a political nature; and the flexibility of network participation in

centralized service.

The study began with an orientation session that familiarized all study team members with
NLS and network braille operations. The reports from the previous feasibility studies were
subsequently reviewed. Then a series of four site visits to three reg:ional libraries and one
multistate center were conducted to determine what services are currently being provided, what
resources are deployed, and what operating procedures are followed to provide existing braille
services to patrons of the network. The first meeting with the study advisory committee was held
June 4 and 5, 1992, during which network and patron concerns about braille centralization were
expressed, and during which three models for centralized braille services were formulated.
Analyses of all three defined options were then conducted, in which the workload for each option

was defined, the best methods for work performance were determined, the resources to be
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deployed were quantified, and the costs of operations were projected over a five-year time frame.
A second meeting with the advisory committee was held October 13 and 14, 1992, during which
the draft report was reviewed, several changes were made to the options, and one option,
described below, was selected as the preferred centralized braille services system.

Three options were evaluated and examined in the study, and for all three options the
following assumptions hold: 1) hooks and back issues of magazines would generally be stored
in, and distributed from, the centers, although some partial or complete collections could remain
in some regional libraries (to be determined at a later date by NLS and the network); 2) initial
registration of patrons with the free national library service would remain a network library
responsibility except for the registration with the centralized system of braille readers who reside
in states/regions whose network libraries choose not to participate in centralized services; and,
3) ADP systems at the centers would manage and track only NLS collections, not local
collections.

Option A, chosen by the committee as the model most likely to be successful, would
consist of a comprehensive centralized service, which would include reader advisory (RA)
services at the centers, profile select book circulation at the centers, direct patron access via an
Interactive Voice Response (IVR) feature, and a telecommunications data link provided to
facilitate the provision of RA services locally, if a library so chooses. Options B and C would
consist of reader advisory services and profile select circulation being resident at the network
library level, with a telecommunications data link between the libraries and the centers for
placement of orders, queries and file maintenance tasks. In Option B, patrons could also directly
contact the centers to place specific orders via order clerks or via the IVR, while Option C would
have neither of these features.

Centralized braille services would consist of two central distribution centers, an eastern
center located in Cincinnati, Ohio, serving all states and territories east of the Mississippi River,
together with the states of Louisiana, Arkansas, and Missouri, and a western center located in Salt
Lake City, Utah, serving all other U.S. states and territories. The special case of service to
Hawaii was addressed, and it is recommended that Hawaii participate in centralized service and
that an expedited delivery method be employed. The systems designed are free-standing,

integrated distribution facilities employing modern technological features vis-a-vis information

support and inventory control, and in full compliance with OSHA standards, industrial standards




and the Americans with Disabilities Act (ADA). The centers would store and distribute only
braille, and there would initially be no weeding of the BR collections consolidated from network
libraries, although weeding would occur on a title-by-title basis after a circulation history is
developed at the centers. The facilities are not designed for browsing, but walk-in service and

tours of the facility are recommended features.

The eastern center would handle approximately two-thirds of national readership and
circulation, while the western center would handle the needs of approximately one-third of
national readership and circulation, and additionally the needs of all readers with regard to several
special collections. The recommended configurations consist of a central, primary center
(designated herein as the western center.... to be determined subsequently in the transition plan)
wherein the central ADP system would be located, and reader advisors, or order clerks, would
be located in Options A and B, respectively. The eastern center would physically house and
distribute approximately two-thirds of the BR collection, two-thirds of the regular BRA
collection, two-thirds of the BRF collection and one-half of the back issue magazine collection,
while the western center would house and distribute the remainder of the above collections, the
pre-13000 BRA collection, the BRJ collection, and the BRX collection, and would house the
BRA masters. These configurations were derived considering minimizing risk to the collections,
balance of collections with readership and circulation, delivery time of materials to patrons, and

load leveling of work between facilities.

The resource requirements and operating procedures recommended for the centers were
designed considering various expressed goals including: a one-day service response time; full
reader advisor support; free, minimal-waiting, voice communications access to the centers
(Options A and B); two-way transfer of data betweer libraries and centers (all options); OSHA,
ALA and ADA standards (where applicable); and, reporting requirements to NLS and/or the
network. Careful analyses were performed to estimate the requirer ients for telecommunications
and associated costs. The use of bar coding system technology for efficient inventory control
and expediting postal deliveries is reccommended. The impact of centralization on postal delivery
times is presented, and it appears feasible that quicker turnaround in the centers will almost

negate the incremental increase in delivery times due to longer average transits. Four policy
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questions are posed to NLS and the advisory committee regarding centralized operations: 1)
cstablishment of a book loan limit; 2) establishment of a book loan period; 3) possible separate
rules for institutions; and 4) the status of very large braille books, especially reference books, vis-

a-vis an allocation among the centers and network libraries.

Detailed descriptions of resource requirements and operating procedures were developed
for each of the options evaluated; in many instances, the requirements and procedures were
similar, especially with regard to floor ¢ *rations, which were virtually identical under all
options. Facility sizes and configurations are presented in the report: the eastern center is
approximately 27,500 sf and the western center approximately 18,500 sf. The configurations of
the structures are such that they are modularly expandable. It is recommended that mobile
shelving, with 10-level storage height, be employed and the economies of such an investment are
presented. It is also recommended that random storage be employed, and the justification for it

i.e., at least a 20% savings in facility space, are presented.

Facility operating scheduies are designed to provide 8:00AM - 5:00PM coverage of all
time zones in the continental U.S., and designed to ship virtually all orders the day they are
received. It is recommended that separate postal deliveries to, and pickups from, the centers be
established with the USPS (already agreed to by the USPS bulk mail facility in Salt Lake City).

The operations will use a forward shelving (“quick turn") feature, whereby it is estimated
that approximately 60% of circulated volumes would not have to be put away in the stacks.
Distribution operations are oriented around the use of radio frequency, hand held bar code
scanners for expediting receiving, putaway, inventory control, puiling and issuing tasks, which
would also minimize error rates in all of the functions. All volumes of braille in all collections,
and all shelf locations, would be bar coded with unique identifiers. Fast moving titles would be
stored in the 7 lower tiers of the shelves, and slow movers/archives would be stored on the upper
tiers. There would be three order filling cycles per day in Option A, and two per day under
Options B and C. In all options, reserves take priority over requests, and requests take priority
over profile selected picks. Hand carts would be used to carry volumes to and from the stacks,

and pick tickets would consist of serially numbered, location sequenced cards that serve as both




pick ticket and address label. A transaction bar code on these tickets would be scanned as a final

verification check just prior to issuance.

Cffice operations at the primary site would consist of a manager, ADP staff, and clerical
staff for all options, and would also include reader advisors in Option A. Office operations at
the secondary site would consist of a manager and clerical staff for all options. In Option A, the
reader advisors would perform all functions currently provided by network libraries offering
braille service with the exception of initial registration and verification of eligibility of patrons
from participating states, but would register patrons from non-participating states who desire
enrollment in the centralized services. Clerical staff would provide general support in Options
A and C, and would additionally take direct orders from patrons for specific titles under Option
B. The manager at the primary site would be the overall manager of centralized services, while

the manager at the secondary site would be essentially a working supervisor.

As previously mentioned, the main ADP system containing the majority of the information
would be located at one site as opposed to using two processors, one at each location. This
main, or primary system, would be linked to two sub-system servers, one each at the eastern and
western centers. The primary site sub-system would be linked to the primary system via a LAN,

whereas the secondary site sub-system would be connected by modem.

The primary ADP system would be designed as a fault tolerant system, which means that
there would be twin ADP processors performing identical procsssing functions. These systems
would possess indistinguishable characteristics such as CPUs, hardware configurations, memory
storage capability, network communication features, and separate backup power supplies. This
approach would provide system redundancy and ensure that data would not be lost, and patron
service impaired, due to a hardware failure. This duplicate processing approach would also be
applied at the sub-system level. However, these systems would not operate in tandem. Each
sub-system server would instead have a backup server configured in the same fashion with an
auxiliary power supply. This configuratior would provide fail-safe processing without

interruption to the floor operations.




The ADP processing approach is basically the same for each option with minimai
diff ences that relate to who will have access to the primary system and how that entry would
be accomplished. Options A and B provide patrons with a direct access utility which would
permit the patrons to order books by means of a touch tone telephone. This function would be
made possible by use of an Interactive Voice Response (IVR) that would interact with the patron
and the database thus creating a book transaction, and would have a direct connect to the primary
system. All options would provide direct database access to NLS and the regional libraries via
a communication hub such as SPRINT NET. Option C wculd provide the same data
telecommunications access capability as Options A and B, with the exception that patrons could

not call into the primary system via the IVR.

The database was sized using the data fields currently contained in existing databases
supporting the NLS network. Where appropriate, additional data fields were added to
accommodate the unique characteristics of the centralized braille application. Based upon these
data fields developed, the primary system database would contain 108 megabytes under Option
A and 71 megabytes for Options. B and C. The sub-system databases would be sized at 12
megabytes for the west and 18 megabytes for the east. The relatively small size of the sub-
systems is due t~ ~ minimal amount of data being stored there, i.e., title/volume identification and
shelf location only. These size estimates should not be construed as total memory/storage
requirements; additional memory would be required to accommodate system and database

software.

Several ADP systems in use in the NLS network were examined to identify automated
capabilities which were considered! necessary to the centralized braille application. It was
determined that the system must be user friendly and menu driven. The design should provide
for utilities which would allow a profile select capability (for Option A), provide a patron history
(Has Had), allow books requested but not in stock to be placed on a patron ruserve list,
incorporate the use of bar coding, provide a function for same-day turnaround of returned books,
support random storage, and support a patron telephone ordering system (Direct Access) to the
primary system. These capabilitics are essential to providing a level of patron service

commensurate with or in excess of existing services.
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Off-the-shelf software was explored along with relevant aspects of existing services of
custom software. Four library software programs were considered to be off-the-shelf as they
were utilized by multiple regional libraries; Data Research (DRA), READS, Penn/Jersey and
Keystone Library Automation System (KLAS). Three of the four use a hierarchial database
design, while KLAS uses a relational database approach. Although all four are tested performers
in the NLS network, none of the four provide an exact fit to the centralized distribution
application. However, each application could be modified to accomplish the necessary functions.

The extent to which this is feasible can only be determined by means of thorough examination

of the utilities and source codes of these software packages. The key to this decision is to

determine which software program is more flexible and receptive to change.

The centralized braille ADP system must be supported by a database design which
provides for flexibility and versatility in the database structure and actual code. This application
should be able to be modified with minimal impact on surrounding data and file organization.
The software to support this centralized braille system could be constructed by means of a
customized software package specifically designed to the specifications resulting from this study.
This process would negate the dependence on proprietary software, but would increase the
implementation time for centralized braille services to be operational. Custom software

development would be much more adaptable to an in-house maintenance concept.

Requirements and costs for all resources are quantified and summarized in the report. The
most significant startup costs are for: facility construction ($1,740,000 to build and buy, or
$174,000 per year to lease); equipment for storage and distribution functions (approximately
$4,000,000 if bought, or $400,000 per year if leased); and collection conversion (approximately
$225,000 over a five-year time frame)... this assumes that all NLS owned braille would be
managed by the centers, and there would be no weeding prior to consolidation. The largest
annually recurring cost would be for labor ($584,000 Option A; $406,000 Options B and C). The
impacts on MSCs, NLS and regional libraries are also addressed in the report. It was determined

that the existing MSC facilities are unsuitable for the envisioned operations, and the incremeutal

impact of centralization of braille is presented with respect to facility space and labert.
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Recommendations regarding possibilities for inclusion of other itemns in the envisioned centers

are also included, and such possibilities include the magazine archives and playback machines.

The system will be designed so that no additional effort beyond current levels would be
required on the part of network libraries to forward patron information changes to NLS.
Libraries would be able to notify both CMLS and the centers of such changes in a single step.

The costs for the options estimated in Section 5 of the report should be contrasted with
the estimated total costs for current network braille operations derived in the previous study,
which is approximately $3,154,000 per year incurred by network agencies, and $173,000 per year
incurred by NLS for MSC provided braille services. While Options B and C necessitate both the
provision of reader advisory services from regional libraries and the modification of local ADP
systems for the successful implementation of centralization, together with the associated costs for
the provision of the RA services and the ADP modificaiions, Option A requires neither. The
costs calculated for Option A assume 100% of reader advisory services are centrally provided.
The significant net cost savings via centralization for Option A occur for essentially three
reasons; (1) much lower facility space unit costs than the status quo, (2) economies of scale in
the distribution and storage functions, and (3) streamlined distribution and storage operations

employing comprehensive ADP support, optimal facility layout, and modern operating techniques.
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Section 1
INTRODUCTION

This section of the report presents an introduction to the efforts
urdertaken in Study I, Part 1 of the implementation project. The
background, objectives and scope of Study I, Part 1 are initially
discursed, followed by the study methodology that was applied, and
finally the fundamental options that were selected by the National
Library Service and the study Advisory Committee to be developed
and presented in this report.

i.1 BACKGROUND

The National Library Service for the Blind and Physically Handicapped (NLS), Library
of Congress, administers a free national library program for persons who are unable to read
standard printed materials due to physical and/or visual impairments. In cooperation with authors
and publishers of books and magazines, NLS is granted permission to mass produce copyrighted
works. NLS works with a network of state, iocal and private libraries and agencies, which
provides the necessary resources for the storage and distribution of the NLS materials. Books
and magazines in braille, recorded disc, and recorded cassette format, as well as specially
designed playback machines and accessories, a1 . delivered to eligible patrons by postage-free

mail, and returned to network libraries and agencies in the same manner.

The free national library program consists of three major components, each with its
associated responsibilities, costs and revenue sources. NLS, funded by Congress, secures
copyright permission from authors and publishers; contracts with firms for the mass production
of braille and recorded books and magazines, machines, accessories, and repair parts; and
administers the program. The United States Postal Service (USPS), funded by Congress for this
program, provides transport of ».ogram materials between and among network facilities, patrons,
NLS, and points of book and machine manufacture and repair. The network, consisting of state,
local and private libraries and agencies, funded by various combinations of federal, state, local
and private sources, provides the personnel, facilities and other resources necessary to provide

NLS materials to patrons. The combined expenditure for the program is approximately
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$120,000,000 annually, with the three major components bearing approximately equal portions
of the total costs.

There were four basic types of facilities in the network during federal fiscal year 1991.
Fifty six (56) Regional Libraries (RL) provide a comprehensive range of services, including
services in addition to distributing NLS sponsored materials. Eighty-nine Subregional Libraries
(SRL) provide service to a specified part of a regional library’s territory. Four separate Machine
Lending Agencies (MLA) in conjunction with the RLs, control and distribute NLS machines and
accessories to patrons in a specified service area. Two (2) Multistate Centers (MSC) are NLS
agencies that distribute program materials and backup supplies to network libraries and agencies,
as well as braille and recorded books from special collections directly to patrons.

_in 1989 and 1990, NLS contracted with Technology Management Corporation (TMC), a
subsidiary of ManTech International and currently a division of ManTech Technical Services
Corporation (MTSC), to perform a two-phase study of network operations. In the first phase of
the previous study, TMC gathered information from a selected sample of network agencies, and
network statistics compiled by NLS, and calculated both annual costs and a 15-year cost
projection for NLS sponsored activities provided to patrons by the network. TMC found that the
approximate costs of network operations for federal fiscal year 1989 (FY89) were $3,154,000 for
braille book services, $7,724,000 for playback machine services, and $30,181,000 for recorded
book services, for a total of $41,059,000 for all three services combined. In addition to the costs
incurred directly by network agencies, NLS directly incurred approximately $805,000 in costs
for its three multistate center operations of which $173,000 was for braille book services, $92,000
was for machine services, $387,000 was for recorded book services, and $153,000 was for

publication and back-up supply services.

In the second phase of the previous study, TMC developed two alternative centralized
service models, one for the provision of braille book storage and distribution services, and the
other for the provision of audio playback machine storage, distribution and repair. Both

alternative models proposed that service be provided from two national centers, and each model




was compared to existing service patterns at the time, i.c., 39 braille libraries and 57 machine

lending agencies.

As a result of these studies, NLS determined that it was probably both feasible and
economical to centralize braille book services and decided that an implementation study to this

effect be undertaken. This report presents the first phase of the implementation study effort.

1.2 STUDY OBJECTIVE

The objective of Study I, Part 1 of the implementation project was to develop in detail
the resource requirements, operating procedures and projected costs of two or three options for
centralized braille services. The options were to be developed in sufficient detail in order to

determine implementation feasibility on both a service and cost basis.

The analysis was to address resource requirements of all types, including automation,
facilities, equipment, personnel, and any other requirements. It was also to address the most
appropriate operating procedures to be employed at the braille centers. The analysis was
furthermore to address operational goals and patron/network concems about centralization as
enumerated in RFP92-1 (which led to the current study) and as posed by the study Advisory
Committee.  Additionally, the analysis was to take into account results (not necessarily
conclusions) from the previous studies, as well as any applicable U.S. Government standards and
requirements for automation and telecommunications and any applicable existing or planned NLS
systems. Finally, the analysis was also to address any impacts on agencies other than the centers
themselves, and specifically to offer recommendations on the most effective and efficient

arrangement of the proposed centers vis-a-vis the existing MSCs.

This report presents the results of the analysis and the developed options for centralized
braille services. At the request of NLS, the discussion of automation aspects of the study and

those of all other aspects of the study have been combined into a single volume.

1-3

2y

‘o




1.3 STUDY SCOPE

Listed below are basic tenets regarding the development of the options for centralized

braille services during the course of Study I, Part 1.
1.3.1 Book Acquisition Costs

The acquisition costs of NLS provided braille books and associated supplies for braille
operations are outside the scope of this study, and have not been included in the analysis.
However, ManTech believes that centralization will generally result in either lower acquisition
costs for braille books made possible by enhanced control and inventory management rclat:iv;: to
the status quo and also through economies of consolidation of the collection, or that centralization
will result in increased fiexibility in the production of titles produced, or in the required number
of copies of individual titles given two stockage points rather than the present 39 (e.g. for two
titles of approximately the same physical size, but different anticipated demand, the production
runs could be 30/90 rather than 60/60 at identical cost).

1.3.2 Transportation/Postage Costs

The costs of transporting NLS provided braille books ("free matter"), performed by the
United States Postal Service, are outside the scope of the study and have not been included in
the analysis. However, ManTech believes that centralization will generally result in higher
transportation costs for braille books due to longer distance average transits between patrons and
supply points, i.e., central distribution centers. However, an estimate of expected postal transit
times under centralization is presented in the report in Section 2.10. Additionally, a mailing test
has been proposed that would measure actual transit times between the location of the centers

and various points in the network.




1.3.3 Funding

The method(s) by which centralized braille operations would be funded, if centralization

is adopted, is outside the scope of this study and is not addressed in this report.
1.3.4 Network Agency Resources

The redeployment of resources at the network agency level that would potentially be
"freed up" by the implementation of any given centralization option is outside the scope of the
study and is not addressed in the report. Also, the redeployment of funds for resources at the
network agency level that would potentially be "freed up” by the implementation of any given

centralization option is cutside the scope of the study and is not addressed in the report.
1.3.5 Local Production

The storage and distribution of braille books/magazines that are locally produced are .ot

addressed in this study since they are not NLS property.
1.3.6 Internal Concerns

Local corcerns of a strictly internal nature regarding the centralizat.on of braille services

are outside the scope of the study and are not addressed in this report.
1.3.7 Participation

The flexibility of network library participation in centralized braille services, if
implemented, is outside the scope of the study and is not addressed in this report. The

assumption of full participation was made in the analyses that determined required resources

under centralization.
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1.3.8 Scope of Report

In this first phase of the study, detailed recommendations have been developed for each
of the options under consideration, and especially for the selected option in this final report.
However, the level of detail developed for a specific option is less than that which will be
developed for the selected option in the second phase (Part 2) of the study. Similaily, a
transition plan is not presented in this report because that effort is a distinct task that is scheduled

to occur later in the study for the selected option.
1.4 METHODOLOGY EMPLOYED

The methodology for the conduct of Study I, Part 1 consisted of essentially five steps.

These steps are discussed below.
1.4.1 Attend Orientation Session

On April 27, 1992, a half-day orientation session was held at NLS in which all study team
members participated. The study team was briefed by various NLS personnel on the structure
and functioning of relevant aspects of NLS and network braille operations and services. This
session was valuable to all study team members, and especially to those who neither participated

in the previous study nor perform other ongoing systems support and development work for NLS.

1.4.2 Review Prior Study Reports

Prior to the performance of site visits, the previous study reports on braille operations
were reviewed by team members. These reports were reviewed both from the standpoint of re-
familiarizing ourselves with the efforts and results of the prior studies, and in identifying

weaknesses or other areas that deserved additional scrutiny/revisiting as part of the current effort.
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1.4.3 Conduct Site Visits

Network sites were selected by NLS for site visits bv the ManTech study team in order
to develop an understanding of how network agencies function. The four sites selected, and the

dates of the site visits, are shown below.

Site Date of Visit
Texas Regional Library Week Ending 5/15/92
Utah Regional Library Week Ending 5/22/92
Multistate Center West Week Ending 5/22/92
New York, NY Regional Library Week Ending 5/29/92

There were essentially four objectives to the site visits: 1) determine exactly what braille
services are currently being offered to patrons of the free national library program; 2) determine
what resources, of all types, are currently being employed to provide the subject services; 3)
determine what operating procedures are cuxfently being employed to provide the subject
services, including problems that are encountered; and, 4) collect, if available, accurate and
representative, detailed circulation and collection histories of the braille collections, and detailed

patron activity histories.
1.4.4 Attend First Advisory Committee Meeting

On June 4 and 5, 1992, the first meeting was held with the study Advisory Committee
in Washington, D.C. At this meeting, various network and user concerns about potential
centralization of braille services were discussed, and three fundamental. options were identified
by NLS and the study Advisory Commitiee for development and costing in Study I, Part 1.
Descriptions of these three options are provided in Subsection 1.5 of the report. The various
concerns expressed in this meeting about centralization have been addressed with the exception
of those that are outside the scope of this study, per NLS, and which have been enumerated in

Subsection 1.3 of the report.




1.4.5 Perform Analysis of Options

The analysis of the three systems options for centralization of braille services was
performed after the first meeting with the study Advisory Committee, and took into account the
objectives, constraints, and concems enumerated in the study RFP and by the study Advisory
Committee; the workload that must be handled at the centers under the options considered; and
the procedures that should be employed based both upon observation of operations at the sites
visited, and upon an independent analysis of operational procedures. In short, a five-step process

was performed to derive the required results.
Determine Workload for Each Option

For each of the three options considered, the workload for the braille centers was initially
defined. Using FY91 NLS data, the readership to be served by each center, the book collections
to be housed in each center, the braille circulation to be handled by each center, and several other

measurements of workload were quantified.

The resulting product was a statistical model of the input, storage, and output
requirements and the response time demands that would be placed on the central distribution
centers. The demand profile covered a sufficient time span to fully reflect the number and

variety of transactions that would be encountered under both normal and exception conditions.
Determine Best Methods for Work Performance

Based upon operating procedures observed at the visited sites, an independent analysis of
work requirements, and the relevant goals and objectives enumerated in the study RFP and by

the Advisory Committee, the best operating procedures for performance of the subject services

were developed.

Optimum storage modes were developed by considering the dimensions of the items that

have to be stored, the quantities, the types of information support available via various ADP
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configurations and human factors considerations. Several types of stock location schemes were
considered, as well as different types of storage racks. Other considerations included load stack
heights, optimum utilization of air rights, shelving depth, module configuration, storage aisle

width, cross aisle widths, overall storage configuration layout, lot integrity and item accessibility.

Similarly, optimum receiving and putaway modes, and order filling modes were developed
based upon practices observed at the visited sites and upon independent analyses. Considerations
in these areas included: combined or separate receiving/shipping areas; locations of receiving/
shipping areas in the overall configurations; the most appropriate types of material handling
equipment to be used for receiving, putaway and picking functions; computer systems interfaces
for receiving and issuing; the use of wanding (OCR) or scanning (Bar Code); and division and

specialization of labor in the receiving/putaway and retrieval/issue functions.
Determine Requirements

With the workload for the centers defined and the best methods for work performance
developed, the next step undertaken by the study team was to determine the resource

requirements for the braille centers.

Staffing requirements for the major functional areas within the centers were determined
based upon workload requirements, best practices, and established goals and constraints.
Preliminary staffing figures were progressively refined as recommendations for proposed facility
layouts and modes of operations were developed and operating schedules were finalized. Once
the potential staffing and work schedules were established, the requirpd labor complement by
requisite skills, literacy levels, physical capabilities and other pertinent atributes were
determined. ManTech then rationalized the most appropriate organizational structure for the
centralized operations, the number of management personnel needed, and the personnel

qualifications.

Facility space requirements and layout configurations were then developed. Given the

storage requirements for the various braille collections, and the preferred storage methods (storage
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equipment and layout), the facility space requirements for storage areas wers determined. Given
the circulation requirements for braille, and the preferred practice for receipt/putaway, retrieval,
and order picking, ManTech determined the receiving/shipping area(s) and floor operations staff
support areas. Given the readership supported, the circulation of books, and ALA standards for
certain activities, as well as the services to be provided by the centers under each option, the
office staff (reader advisers, clerical, managerial and ADP personnel) size was determined and
subsequently the required office size and configuration. The final product regarding facility

requirements were space allocation charts and layout drawings for facilities under each option.

Storage, material handling, and office equipment requirements were determined based
upon workload requirements and best operating practices, exclusive of ADP equipment which
was developed separately in the automation alternatives analysis. Tables enumerating the types
and quantities of all equipment requirements were then developed. Requirements for other
resources, such as utilities, city services, materials, etc. were either based upon the requirements
documented at the visited sites and extrapolated by the multiple of the centers’ workloads to the

sites’ workloads, or upon standard industrial estimation of certain costs.

Develop Costs of Operations

Development of the cocts for operations was the last step in specifying the three service

options. Included in these costs were:

. Labor

. Facilities

. Equipment

. Materials/supplies

. Occupancy (utilities, maintenance, security)
. Telecommunications

. Initial Conversion
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Two projections of costs for each option are presented in Section 5 of the report. The
first projection addresses a five-year time frame and is essentially a “"cash flow" analysis, which
recognizes the entire cost of a capital asset in the year in which it is procured. The second
projection addresses the average, annual operating costs of operations by amortizing the costs of

capital assets over the estimated useful lives of the assets.
1.5 CENTRALIZATION OPTIONS INITIALLY EVALUATED

The following three options were initially evaluated in the study as a result of the June
4 and 35, 1992, meeting with the Advisory Committee:

. Option A: - Reader advisory services located at centers (and possibly at
some network libraries)
- Profile Select circulation capability located at centers

- Direct patron contact with centers for all braille services

. Option B: - Reader advisory services located at network libraries
- Profile Select circulation capability at network libraries,
with ‘a batch transmission of selected orders
- Direct patron contact with network libraries for reader
advisory services, and with centers to place specific orders
(including a direct order feature)
- Real-time data telecommunications access to center’s ADP

system

. Option C: - Reader advisory services located at network libraries
- Profile Select circulation capability at network libraries,
with a batch transmission of selected orders
- Direct patron contact only with network libraries, none with

centers
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- Real-time data telecommunications access to center’s ADP

system

For each of the above options evaluated and developed, the following assumptions
applied:

. Braille books and back issues of magazines would be stored in, and distributed

from the centers.

. Some partial or complete collections could reside at some regional libraries... the

extent of this deviation was not specified.

. Automated systems at the centers would track only the NLS collection stored

there, and would not track local collections that are not NLS property.
o . Initial registration with the free library service would occur at network libraries.

A draft report for Study I, Part 1 was then prepared which contained a discussion of the
development and evaluation of each of the three options and included the recommended operating
procedures to be employed, the resources required to effect implementation, and the estimated

costs for each. This draft report was submitted to NLS September 8, 1992.
1.6 RECOMMENDED OPTION AND FINAL REPORT

On October 13 and 14, 1992, the second meeting with the study Advisory Committee was
held in Washington, D.C. At this meeting, the Study I, Part 1 draft report was reviewed and
discussed, and a consensus was reached between ManTech, NLS and the Advisory Committee

on what should be the recommended centralized braille book distribution system.

This recommended system is Option A, as defined during the first meeting in June, 1992,

and as explained in the preceding subsection, together with the following three major
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enhancements/differences that were not included in Option A in the draft report, but were added

as a result of the second Advisory Committee meeting:

. A real-time data telecommunications access to the centers’ ADP system, identical
to that provided in Options B and C, would be provided to allow network libraries
to continue to provide reader advisory services from the local level if they choose
to make the minimum and/or desired modifications to their own ADP systems to

facilitate this data telecommunications link,

. A direct patron access, Interactive Voice Response (IVR) capability should also
be provided like that provided in Option B, and

. A capability to enroll patrons of non-participating libraries (those that do not turn

over their collections to the centers) with the centralized braille service.

Appendix 1-1 describes the key features of the recommended service model as defined
during the second Advisory Committee meeting, and Appendix 1-2 contains a listing of other
points that served as guidance during the development of this final report for Study I, Part 1.
Exhibits 1-A, 1-B, and 1-C present diagrammatic representations of Options A, B and C,
respectively, at the highest level. For discussion purposes later in the report, Site 1 as noted in
the exhibits is the Western Center, and Site 2 is the Eastern Center.
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Exkibit 1-A

CENTRALIZED BRAILLE SERVICE
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Exhibit 1-B

READER ADVISORS LOCAL WITH OPTIONAL PATRON ACCESS

CENTRALIZED BRAILLE SERVICE
(OPTION "B")
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Exhibit 1-C

CENTRALIZED BRAILLE SERVICE

READER ADVISORS LOCAL
(OPTION "C")
PRIMARY SYSTEM SITE 1
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Section 2
DESIGN CRITERIA

This section of the report presents the development of the design
criteria subsequently used to determine the appropriate resource
requirements and operating procedures to be employed under each
of the options evaluated. These design criteria included major
assumptions about how centralized services would operate,
workload to be handled by the centers, and service performance
goals.

2.1 MAJOR ASSUMPTIONS

Below are listed major assumptions regarding how centralized braille services would
function under any of the three options evaluated. These assumptions were considered to be
axiomatic, and served as constraints in the direct determination of workload requirements and

operating procedures, and thus indirectly in the determination of resource requirements and costs.

2.1.1 Number of Braille Centers

There will be two (2) braille distribution centers under any centralization option.
Although a two-center configuration does not absolutely maximize the benefits of centralization
(one center does), it was determined in the previous study that it is the most appropriate

configuration for three reasons:

. diversification of risk to the national collections, i.e., storing the coliections in two

physical locations rather than one location,

. reduction of delivery time of materials to patrons relative to a one-center
configuration, i.e., the average delivery times to patrons are decreased with an

increasing number of geographically distributed centers, and
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. the benefits of reduction in delivery time in employing three (3) or more centers
is more than offset by a reduction in the economies of centralization such as

enhanced inventory control, managerial efficiencies, and space utilization.

2.1.2 Location of Centers

The location of the two centers will be the metropolitan areas of Cincinnati, Ohio and Salt
Lake City, Utah. These sites were selected as locations for the centers in the previous study for

the reasons that are listed below.

. they are excellent sites with regard to minimizing the averege delivery time of

materials to patrons given a two-center scenario,

. they both have very favorable prevailing labor costs (below the national average),

. they both have very favorable prevailing facility space costs (below the national

average), and

. they each have more favorable weather conditions thar their closest "competitors"”
{relevant to the extent that center operations and postal pickups/deliveries would
be affected by weather).

2.1.3 Regions of Service

There will be two distinct service regions in the country, an eastern region and a western
region. The eastern region will consist of all U.S. states and territories east of the Mississippi
River, and additionally the states of Missouri, Arkansas, and Louisiana, while the western region
will consist of all other U.S. states and territories. This definition of regions was estabiished
primarily to minimize delivery time of materials to patrons, and secondarily to level the workload
of the centers. The special case of provision of centralized service to patrons in the state of

Hawaii is further discussed in Section 2.10.
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Patrons in each service region will receive materials from their own regional center, with
the following two exceptions: 1) special collections, that typically consist of one copy per title,
will be housed in only one center and these materials will be available to all patrons of the
program on an equal basis, and; 2) if a book or magazine is available in one regional center that
is not the "hcme" center of a patron, and that patron has a standing order for that particular title,
it will be sent to that patron if still available after order generation for the patrons living in the

service region whose center has the material available.
2.1.4 No Weeding Prior to Centralization

Based upon both the concerns of the Advisory Commitice, and direct instructions from
NLS, it was assumed that there will be no weeding of the BR collections currently housed in
network libraries prior to consolidation in the brailic distribution centers (this is not an issue for
all the other braille collections... there are too few copies per title to consider the possibility of
weeding). Therefore, the desiga criterion used for the storage of the BR collection in the centers
was that all existing copies of all titles will be initiaily retained.

However, it should be noted that ManTech, NLS and the Advisory Committee all concur
that some, possibly extensive, weeding of the collections will be possible after consolidation
because of the pooling of demand at two stockage points rather than 39 points (35-RLs, 2-MSGCs,
2-SRLs). For example, over the years as the Utah RL has absorbed the braille workload of
multiple states, the Utah RL does not necessarily abscrb all the copies of all the books in these
coliections; rather, they determine on a title-by-title basis whether or not it is necessary to
increase the number of copies they retain. However, it has been determined from an analysis of
Utah and Texas RL circulation histories, by title, that weeding should not necessarily be solely
“age based,” i.c., reducing the number of copies retained simply because a book is "old"...
popularity of the title must also be considered. Therefore, it is recommended by ManTech, and
NLS is in concurrence in this regard, that weeding occur on a title-by-title basis after a

circulation history has been developed at the centers.
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A theoretical argument for weeding of the BR collection is shown in Appendix 2-1, on
a macro fevel. This calculation relies upon the "Square Root Law," which is an approximation
of the rclationship between safety stock levels and the number of consolidated facilities, and
measures the changes in safety stock levels required when inventory is consolidated. In brief,
safety stock is retained to cushion against a variance in demand, otherwise it would be
unnecessary, and the standard deviation of demand at a centralized facility is equal to the uniform
decentralized standard deviation of demand multiplied by the square root of the number of
consolidated faciliies. As Appendix 2-1 shows, the number of copies per title retained in two
central facilities under an identical dernand environment to the present is 25.4, versus an average
6f 60 which is the current national stockage level. Therefore, as noted in the previous study,
opportunities exist for significant weeding with nu reduction whatsoever in the availability of
books to patrons, or for moderate weeding with a significant increase in book availability to

patrons relative to the current configuratior.
2.1.5 Free Standing Facilities

It was assumed thas the braille distribution centers will be free standing facilities. That
is, based upon the workload requirements, service performance times, and other operational
constraints and chjectives, the resource requirements, operating procedures, facility layouts, etc.,

were developed for independent operations.

The impact upon the existing Multistate Centers was assessed and is presented in this
report, as are recommendations regarding any consolidation of braille centers and MSC
operations. However, the fundamental design of the operation was in no way constrained by the

existing MSC operations and facilities, but developed from a "zero-base" perspective.
2.1.6 Modern Techniques/Technology

The design of the braille distribution centers took into account modemn technology and
t~chniques, both in the distribution arena and in all other areas. This was the desire of the

Advisory Committee and of NLS. Furthermoie, the ALA Revised Standards and Guidelines of
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Service for the Library of Congress Network of Libraries for the Blind and Physically

Handicapped 1984 cites:

. (n. 14) "LC/NLS shall initiate and carry out research to determine the most
advanced methods for efficient management of the network and for delivery of

library services to users."

. (p. 20) "Network libraries shall use equipment and materials reflecting

technological advances to improve library operations and services."

. (p. 20) "Network libraries shall make available technologically advanced
equipment, services, and materials to improve users’ access to information and

library services."

Although the envisioned centers are not, in fact, regional libraries, the above statements

can be considered generally relevant to the operation of the centers.

2.1.7 Not Regional Libraries

The envisioned braille central distribution centers are not libraries, per se, but rather mail
order distribution facilities. This definition does not, however, preclude a full range of reader
advisory services, including initial registration of patrons from non-participating states, which are

to be provided under Option A.

The ALA Revised Standards and Guidelines of Services for the Library of Congress

Network of Libraries for the Blind and Physically Handicapped i984 contains the following

statement on page 8: "The actual services Multistate Centers provide are not specifically
addressed in these standards because MSC services are governed by contract with LC/NLS and
are considered LC/NLS services." The envisioned centers are neither MSC’s nor RL’s, but

something else altogether. However, in those areas where the ALA standards/guidelines appeared
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to have some relevance, they were considered in the development of resource requirements and

operating procedures.
2.1.8 Scope of Centralized Services

In developing thé design of the centers, it was assumed that only NLS-owned braille
books and magazines would be stored and distributed, and that any other services, e.g., reader
advisory services under Option A, would relate only to braille services. However, after reviewing
this report, ManTech believes that both NLS and the Advisory Committee will see the potential
synergies of possibly consolidating other items in the centers that could be supported by sharing
the same resources that are to be deployed in the braille centers. For example, if it is determined
in Study II that machine centralization appears feasible, economical and implementable, ManTech
anticipates that NLS will be interested in determining the resource requirements and costs for a
consolidated braille/machine facility, which is a task outside the current contract, but nevertheless
a logical extrapolation of Study I and Study IL

2.1.9 Cost Basis

The base year used for estimation of prices of resources to be deployed in the centers was
1992. Since it is currently unknown whether or not braille centralization will actually be
implemented, nor if it is implemented when and how it will be phased-in (to be determined in

the study transition plan), 1992 costs were used.

Given the current state of the national and global economy, and various economic
forecasts that indicate very slow growth for the next few years, inflation will, in all likelihood,
be very low for the next few years. Additionally, cost trends over time for ADP hardware of
given capability are virtually always declining due to intense competition and improved
manufacturing techniques. Therefore, little error is introduced by using 1992 as the base period

for costing-out resources.




2.1.10 Verification of NLS Compiled Data

FY91 readership, circulation and collection statistics were furnished to ManTech by NLS
shortly after the completion of the site visits in early June, 1992. Because the statement of work
for the study neither required the verification of the subject statistics, nor did ManTech propose
verification of the subject statistics, most of the data was accepted verbatim. However, there

were two exceptions to this rule:

. Extreme outliers were reconciled by contacting the facility that reported the data,
and '
. It is well known to ManTech, NLS and the network that some network libraries

report copies of braille circulated and in the collection, while other libraries report
volumes. In subsequent analyses, a unit of measure was assigned (known or
estimated) as to whether copies or volumes were reported, and this unit of

measure assumption is clearly stated, for each site, in this report.
2.1.11 Book Circulation Convention

It was assumed that whole braille book circulation would be the rule, and individual
volume(s) circulation the exception, at the centers, even though the fundamental material
handling/storage unit is a volume not a copy. For example, if a 3-volume book is on order and
only two of the three volumes are available, the system would not generate an order for the two
available volumes. However, there should be an exception option available whereby a single
volume, or several volumes, of a book could be shipped to a patron. For example, a patron may

require only two volumes of Roget’s Thesaurus, not all the many volumes that constitute this

book. Whether or not reference books like Roget’s should be stored in the centers is posed in
Subsection 2.11.4.




2.1.12 Walk-In/Browsing/Tours

The centers, being modemn, mail-order distribution facilities, were not designed with the
intent of patrons browsing in the facility. The physical storage layout itself, and the sequence
of book storage, is not conducive to browsing. It was therefore determined by the Advisory
Committee that there should be no browsing areas within the centers and that patrons would be
better served by establishing modestly sized deposit collections in participating libraries.
However, the materials retained in such deposit collections should not be books in high demand
as they would be best utilized in the centers. The NLS and Advisory Committee do believe it
to be desirable to provide both a walk-in service to patrons, as well as tours of the facility

(except in Option C).
2.1.13 Integrated Distribution Facilities

The envisioned centers are to be integrated distribution facilities, not warehouses. The
term integrated distribution facility implies a very strong customer service oriented operation with
rapid response times, as opposed to the term warehouse, which im<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>