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Section I. Description of  the Project and Its Significance

The Bentley Historical Library at the University of  Michigan holds an under-used gem: under-
described and under-accessed, nearly one hundred years of  Michigan football coaches’ films sit in 
cold storage on unstable, 16mm film. These films are of  enormous current and potential use to the 
internal U-M community, sports broadcasters, and scholars of  the history of  university athletics and 
the history of  football.

This project will digitize the Bentley Historical Library's film collection of  University of  Michigan 
football games and make them available both in DVD format and as streaming video on the inter-
net. The project will proceed in three stages over the course of  two years. First, a Bentley Historical 
Library archivist will select appropriate archival master copies for digitization. Second, Scene Savers, 
a professional archival media transfer organization, will digitize the selected films. Third, a Bentley 
Historical Library archivist will perform quality checks on the digital copies, mount the web versions, 
and return the archival master copies to long-term storage. All 16mm film, Digital BetaCam tapes, 
and other digital copies will be stored under preservation conditions utilizing current professional 
standards. Regarding long-term preservation, we will partner with the efforts of  U-M’s Digital Li-
brary Production Service (DLPS) in protecting digital media and migrating those files to new hard-
ware as needed.

We advance two arguments for the digitization of  the Bentley Historical Library's collection of  
Michigan Wolverine football game footage. First, digitization will improve access to this collection 
for a national audience. By providing streaming video over the web, the Bentley Historical Library 
can simultaneously provide better access to this popular resource while reducing the demand on 
their own reference staff. Second, reducing the use of  archival master copies will relieve the wear 
and tear that accompanies projecting 16mm films. Once this project is complete, users will be able to 
view digital surrogates of  the master copy, allowing the master copy to be kept undisturbed in a con-
trolled environment.

NEH funding will be applied solely to Scene Savers’ fees and indirect costs The university is pre-
pared to share costs by covering services that the archivists, DLPS, and student workers will provide. 
Their total costs for the project will equal $160,000. $15,000 will be spent on cleaning, repairing, and 
inspection, $93,750 for film transfer, $26,250 for digital beta tape stock, and $12,500 each for DVD 
access copies and digital files. The cost of  preparation by Bentley staff  and student workers prior to 
the transfer to Scene Savers is $39,820. In addition to fringe benefits, this brings the total for cost 
sharing in year one to $50,815. With the inclusion of  Scene Savers’ costs and indirect costs, the total 
estimated project costs for year one are $237,238. Once the film is returned, further work by the 
Bentley Historical Library and DLPS staff, student workers, and their accompanying fringe benefits 
will equal $49,317. This brings the total cost sharing to $100,132, with the amount requested from 
NEH at $211,461. The total estimated project cost is then $311,593.

SI 581 – UM Athletic Department Records. Visual Resources Collection

2



Table of  Contents
      Section I. Description of  the Project and Its Significance       2

      Section II. Table of  Contents           3

Section III. Narrative 4

Significance 4

History and Previous Support 5

Project Scope 5

Methodology and Standards 7

Selection 8

Preparation and Processing 8

Organization of  and Access to Material 9

Storage, Maintenance, and Protection of  Data 10

Section IV. Budget 12

Section V. Work Plan 26

Staffing 28

Dissemination 29

Appendix A 30

Film Transfer Workflow Document 30

Appendix B 35

Greg Kinney Resume 35

Appendix C 36

Ann Flowers Resume 36

Appendix D 37

Representative Sample of  the Final or Anticipated Form of  Work 37

Appendix E 38

Job Descriptions for New Hires 38

Appendix F 39

Vendor Services Budget 39

SI 581 – UM Athletic Department Records. Visual Resources Collection

3



Section III. Narrative

Significance 

On behalf  of  the Bentley Historical Library and the University Athletics department at the Univer-
sity of  Michigan, we propose the digitization of  nearly one hundred years of  University of  Michigan 
football game footage. This collection exists within a unique cultural vein among the university and 
greater Michigan community; during football season, Michigan students, alumni, and football fans 
travel to Ann Arbor from around the world and consistently fill the university's stadium to its official 
capacity of  107,501. 

The collection includes some of  the earliest extant football film, making it a valuable resource for 
understanding the history and evolution of  football. Because of  the size and dedication of  the 
Michigan fan base, the football materials in the Bentley Historical Library consistently rank among 
the collections most requested by users. Historical game footage is regularly used as nostalgia foot-
age by television networks preparing regional or national broadcasts of  Michigan football games. A 
significant number of  University of  Michigan football players also go on to compete in the NFL, 
creating another potential audience for the University's football footage.

University athletics have been a consistent and vibrant subject of  scholarly study. Further, the impact 
of  athletics and a university's athletic tradition on the number and quality of  applicants to a univer-
sity, contributions and gifts to the university, and public perception of  a university, is well docu-
mented. In a study of  fifty-five universities in six football conferences, econometric results show 
that a university football team's winning record is related in a positive and statistically significant way 
to the number of  applications that university received.1 2 Another study concludes that a well-known 
football program tends to attract higher-quality students although a university culture of  football 
boosterism may negatively affect graduation rates.3 From a development perspective, bowl game ap-
pearances result in significantly higher gift totals, and television appearances are positively related to 
contributions to the university.4 5 More generally, there is evidence that the public perceives a suc-
cessful athletic program as an indicator of  academic excellence.  According to a 2006 study, athletic 
success may or may not directly affect academic quality, but the public largely believes such a link 
exists and those beliefs have important implications for higher education.6

The coaches’ films in the U-M athletic collection not only provide evidence of  games, but are also 
often central sources for scholarly study. Felson (1981) studied the post-game self-appraisal process 
through coaches’ films in the context of  the psychology of  self-perception. Heck, et al (2004) used 
coaches' films to create standards to prevent the risk of  cervical spine fractures and dislocations in 
football players. Duma et al (2005) used films to measure and analyze head accelerations during col-
legiate football practices and games. Looking forward, the digitization of  these games provides the 
opportunity to study other issues over time, including the history of  spectatorship, history of  game 
strategies, history of  protective gear and team attire, etc.
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We advance two arguments for the digitization of  the Bentley Historical Library's collection of  
Michigan Wolverine football game footage. First, digitization will improve access to this collection 
for a national audience. The Bentley Historical Library, in cooperation with the University of  Michi-
gan Athletic Department, has already developed a web page containing basic historical information 
about the university's football program in response to the high volume of  reference questions on 
this topic. By providing streaming video over the web, the Bentley Historical Library can simultane-
ously provide better access to this popular resource while reducing the demand on their own refer-
ence staff. Second, reducing the use of  archival master copies will relieve the wear and tear that ac-
companies projecting 16mm films. Once this project is complete, users will be able to view digital 
surrogates of  the master copy, allowing the master copy to be kept undisturbed in a controlled envi-
ronment. 

History and Previous Support 

The University of  Michigan football film collection in the Bentley Historical Library belongs to the 
University of  Michigan's Athletic Department collection, a broad collection of  records on paper, 
photographic negatives and prints, videotape, and film.  The Bentley Historical Library acquired 
these collections from the university's Athletic Department during the 1990s, as part of  its mission 
as the designated institutional repository for the University of  Michigan, and is committed to pro-
viding for long-term preservation of  and public access services to the collection.

The Athletic Department agreed to provide funding for half  of  a dedicated archivist's salary, who 
would accordingly hold primary responsibility for the collections, as part of  their gift agreement 
with the Bentley Historical Library.  The Athletic Department agreed to this stipulation due to the 
high level of  demand for an archival collection, which any material related to a major college football 
program generates from a broad audience of  interested users.  In response to this demand, the staff  
of  the Bentley Historical Library provided extensive processing for the collection, generated internet 
accessible EAD finding aids for the bulk of  the material, and developed historical web sites for the 
Athletic Departments' web page designed to provide answers to some of  the most common refer-
ence questions users have about the material in the Athletic Department collections.   

Combined, these measures provide access exceptional access to the paper and photographic com-
ponents of  the collection to a wide range of  users, including researchers and scholars studying 
books on the history of  Michigan athletics or of  American athletics in general, former Michigan 
athletes, genealogists, representatives of  broadcast and cable networks producing television spots to 
accompany the broadcast of  University of  Michigan athletic events, and the Michigan fan base in 
general.  Unfortunately, due to the nature of  the material and the limitations of  the facilities avail-
able to the Bentley Historical Library, the Bentley cannot provide the same level of  ready access to 
the film and video components of  the Athletic Department collections.  The Bentley requires users 
to submit notice 48 hours in advance for on-site viewing of  the material, and is currently incapable 
of  offering any kind of  remote access.  Furthermore, the film collections are not included in the 
EAD finding aid on the Bentley's website, making them impossible to efficiently search.

Project Scope 

This objective of  this project is to digitize a portion of  the Bentley Historical Library's collection of  
approximately 1,200 reels of  University of  Michigan football game footage.  Bentley Historical Li-
brary staff  will conduct the identification and selection of  films for the project, and the actual proc-
ess of  migrating the content from 16mm film to digital storage and access formats will be outsour-
ced to Scene Savers, based out of  Cincinnati, Ohio.

This collection consists of  footage taken of  each game for the purpose of  reviewing the perform-
ance of  the team; this type of  footage is typically referred to as coaches' film.  The footage mainly 
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consists of  high-angle shots of  the action on the football field; a "birds'-eye-view" of  the game, 
taken from a camera mounted in a stationary position at the top of  the press box over the 50-yard 
line. This footage is free of  content which broadcast networks add to the broadcasts, such as logos 
and other other visual graphics, and play-by-play commentary. In many cases, this film is the only 
extant visual record of  a particular game.

Attempts to provide better access to the football film collection face two major obstacles. 

1)  While the photo and manuscript collections are stored on site in the Bentley Historical Library's 
stacks, and are available to the general public in the Bentley Historical Library's reading room during 
normal business hours, the film collections require off-site storage because of  their bulk and the 
particular environmental conditions which film requires for long-term survival. 

2)  While small portions of  the photo and manuscript collections can be digitized "on-demand" in 
response to remote access requests, the Bentley Historical Library cannot provide the same on-
demand digitization for the film of  the collection. Digitizing video material is inherently more com-
plex and expensive than digitizing photographic or manuscript materials, and the Bentley Historical 
Library does not have the equipment necessary to conduct film digitization on-demand and on-site. 

In order to address both of  these obstacles, the Bentley Historical Library would like to conduct a 
project to digitize this film in bulk. This project will consist of  three stages conducted over a period 
of  two years.

Stage 1:  Selection.

The first stage of  the project will involve a project archivist and graduate student assistants working 
at the Bentley Historical Library. Selection of  film for digitization will involve two procedures.  First, 
the project archivist responsible for the project will identify all of  the reels of  film which are within 
the scope of  the project, and catalog them individually in an EAD finding aid. Second, duplicate 
copies of  footage from a particular game will be examined to determine which copy is most suitable 
for digitization, based on accepted digitization standards and procedures. When digitizing in the 
past, the Bentley has opted to choose the highest quality copy of  the film for digitization, a policy 
which this project will emulate. This stage of  the project will require six months.

Stage 2: Digitization

In the second stage of  the project, the films and videotapes selected for digitization will be shipped 
to Scene Savers in Cincinnati, Ohio, an established video reformatting and digitization vendor "fo-
cused on restoring and reformatting historical and cultural motion picture films and videotapes" for 
archival purposes. Scene Savers will transfer the films to Digital BetaCam, and then digitize the video 
and encode them in DVD and WMV format. Scene Savers staff  will then return the digital files, 
DigitalBetaCam tapes, and original 16mm films to the Bentley Historical Library. This stage of  the 
project will require nine months.

Stage 3: Providing Access and Long-Term Sustainability

The Bentley Historical Library will store the 16mm film, the DVDs, and Digital BetaCam versions in 
a climate-controlled environment, and the digitized versions will be mounted on a streaming web 
server by the University of  Michigan's Digital Library Production Services (DLPS) department.  
Under the supervision of  Bentley Historical Library staff  and in collaboration with DLPS, a gradu-
ate student employee recruited from the University of  Michigan's School of  Information will design 
a web access interface to provide access to the streaming WMV version.  Users will be able to access 
the material through the Bentley Historical Library's web site and through the University of  Michi-
gan Athletic Department's web site, which already features Bentley-curated material. Additionally, 
users who want access to a higher resolution copy will be able to purchase copies of  the DVD from 
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the Bentley Historical Library, for a nominal fee.  In order to ensure the long-term survivability of  
the data, the video files will be stored and maintained by the Digital Library Production Service at 
the University of  Michigan. The University of  Michigan's central computing department, Informa-
tion Technology Central Services (ITCS), would maintain a backup copy. This stage of  the project 
will require nine months. 

Methodology and Standards 

By digitizing this collection, we aim to both preserve the original 16mm films and encourage their 
increased access and use. With those goals in mind, we have decided to create three digital versions 
of  the original films. The first format will be a Digital BetaCam tape, which will then serve as the 
archival master copy. We will then use the Digital BetaCam tape to make both a high-resolution 
DVD and a low-resolution streaming file to be available online for any user. 

The Digital BetaCam format has emerged as a standard in the archival field, and is the recom-
mended format for digital archives by the Association of  Moving Image Archivists. In addition to 
serving as the source for creating the digital access copies, the Digital BetaCam tapes will also serve 
as a backup in the event there is a problem with the low-resolution access copy or DVD copy of  a 
film. The archivists can then easily use the Digital BetaCam copy to create a new digital file or DVD 
without having to re-transfer from the original films.

Creating DVDs for access will greatly reduce the strain on the Bentley Historical Library staff  while 
improving access conditions for patrons. DVDs are much smaller and could be stored onsite, as they 
do not require special climate-controlled conditions. They are easily viewed and can be quickly cop-
ied at the patron’s request. This would be a great improvement over current conditions, where the 
films are stored off-site and cost several hundred dollars to transfer and copy.

The low-resolution online access copy will be in the WMV (Windows Media File) format. We 
choose this format, as compared to uncompressed high-resolution video files, because we believe 
that the larger files impede user access. While high resolution files are better quality, they require an 
enormous amount of  storage space and are time-consuming and tedious without high bandwidth to 
move between machines. Another option, the compressed video formats such as MPEG 2, would 
result in smaller file sizes while still providing a high resolution image. But even these smaller files 
are not small enough to be effectively shared through the internet. The WMV format will allow us to 
maintain a smaller storage space and still provide streaming online access to users. File sizes are not 
so large, and therefore users would not have to have high bandwidth and download the entire file 
before viewing the games Users will not be able to alter, cut, or use the images in these files through 
the website. For those users wishing to include clips into projects, presentation, or professional 
shows, the DVD access copy will be available. 

In designing our project, we have been careful to avoid any issues of  copyright infringement. Begin-
ning in 1969 through 1991, the majority of  the University of  Michigan football games were filmed 
by the University Production Services. The University of  Michigan owns the copyright to these films 
and there are no legal issues regarding their digitization. Prior to 1969, the company CTC was re-
sponsible for many of  the films produced. The University of  Michigan Athletic Department has 
since bought the CTC company. There was no formal copyright use agreement between the Athletic 
Department and CTC regarding the use, dissemination, or reproduction of  the 16mm films created 
by CTC. Additionally, a number of  these films have entered into the public domain and would not 
require further copyright examination. 

All 16mm film, Digital BetaCam tapes, and other digital copies will be stored under preservation 
conditions utilizing current archival standards for preservation. Written preservation and access poli-

SI 581 – UM Athletic Department Records. Visual Resources Collection

7



cies as well as provisions in the case of  disasters will provide a good protection against loss of  in-
formation. 

Selection 

The Athletic Department collection of  coaches films contains over 1250 individual films of  ap-
proximately 500 football games. Although some games have multiple copies of  a film from the same 
camera, other games are shot from different angles around the stadium. Currently, the Bentley 
makes no distinction in its records between the various films taken of  each game. No notations have 
been made within the printed finding aid for which version of  the game is best. An important part 
of  this project is to cull through the different films and select the best version of  each game for dig-
itization. This important judgment call will be made by the Bentley’s own archivists, who have the 
experience and the expertise required for the job. These archivists will work with student employees 
to catalog every version of  the game, not just the version chosen for digitization. The films that are 
chosen for digitization will have notations in their catalog entry so that it is very clear for future us-
ers.

Preparation and Processing 

We have decided to outsource the digitization aspect of  this project because it is too immense for 
the Bentley Historical Library to handle on its own. When digitizing film for past projects, the Bent-
ley developed a very successful relationship with Scene Savers, a professional archival film digitiza-
tion company based in Cincinnati, Ohio. The Bentley Library selected Scene Savers after a thorough 
regional search for companies capable of  handling such fragile materials and delivering a high quality 
product. There were few options to choose from, and Scene Savers was clearly preferable. The com-
pany specializes in restoring and transferring film and video. Scene Savers employs film archivists 
and others trained in handling fragile film and video.  They also use a number of  tactics to ensure 
quality control when creating digital archival and digital access copies of  film. 

Although we recognize that requests for bids are normally required for such large expenditures, we 
feel that our earlier searches and our positive experience with Scene Savers in the past bodes very 
well for this project as well. Furthermore, we have contacted Indiana University, another client of  
Scene Savers with a similar film digitization project, who highly recommended this company over 
any other in the Midwest.

Once films have been selected for digitization, Scene Savers will begin stage two of  the process on-
site at the Bentley Historical Library.  They will begin by creating a basic inventory of  all the films to 
be digitized.  This will include information such as title, number of  reels, and general condition of  
the film.  All films will be boxed and packed to minimize damage during the transportation process.  
For a project of  this magnitude, Scene Savers will transport the films in one of  their company trucks 
directly from the Bentley Historical Library in Ann Arbor to their facility in Cincinnati, Ohio. The 
truck will make no stops along the way and upon arrival at Scene Savers another inventory check will 
ensure that all films arrived safely. 

Upon arrival at Scene Savers, staff  will hand-inspect each 16mm film reel to check for damage. This 
includes finding tears, creases, broke sprocket holes, loose pieces, and any other damage the film may 
have suffered over the years. If  any damage is found it is repaired, if  possible, before the film is dig-
itized. More serious preservation issues such as shrinking and warping of  film, brittle film, and vine-
gar syndrome cannot be repaired, but will be managed as safely as possible. All film is placed onto 
cores during this time to enable the transfer process. The next step in the process is cleaning the film 
to remove dirt, dust, and fingerprints. A Lipsner-Smith non-immersion cleaner is used, which also 
gives the film the proper tension for transfer. 
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Scene-Savers' staff  will also keep detailed log of  any damage and repairs for each reel of  film.  This 
log will also include important information regarding the quality of  the film, including scratches and 
color fading, and the length in each reel in feet.  The log will follow the entire digitization process 
and will be returned to the library with the films to be incorporated into the metadata of  the 
collection.  In the future, it can help identify any reasons for coloration or disruptions in the digital 
copies. 

The film will be transferred to a Digital BetaCam tape using a Rank Mark III Turbo telecine system 
utilizing a Da Vinci 8:8:8 digital color correction system. Scene Savers uses this machine for archival 
film transfers as it is gentle on the film while providing quality images. The film will pass through the 
machine two to three times in order to transfer the images and adjust for color correction. During 
the first round, color adjustments are made to reverse fading and degradation over time. The film is 
actually transferred during the second round through the machine and the color corrections are ap-
plied. Each original film will be transferred to individual Digital BetaCam tapes. The color correc-
tion will not take place on the original film, but on the Digital BetaCam copy. This will ensure that 
the original film is not altered and allow the digital copy to be as close to the original intent of  the 
production as possible. 

Upon completion of  the film transfer to the Digital BetaCam format, the tapes will be inspected for 
quality assurance. Scene Savers will continue to document this process in the film log creating any 
notations regarding the quality and condition of  the Digital BetaCam copy. 

From the Digital BetaCam master copy, two additional digital copies will be produced by Scene Sav-
ers: a low-resolution digital access copy and a DVD format access copy. The low-resolution access 
copy will be in the WMV format. This will allow users to access the content from an online web 
portal. While the smaller file size will result in lower resolutions, it will allow for fast download and 
access by users. These digital files will be compressed from the Digital BetaCam at a data rate be-
tween 300 and 800 Kbps (Kilobits per second.) These files will be burned onto DVDs in order to 
facilitate transport to back to the Bentley Historical Library. 

A high resolution, high quality DVD access copy will also be created by Scene Savers. This copy will 
be compressed from the Digital BetaCam, but will still retain the high quality of  the Digital Beta-
Cam for purposes of  access. Again, each individual game will reside on its own DVD. 

Upon completion of  the quality controls for all formats, the film will be re-housed in its original ar-
chival containers. The Digital BetaCam tapes will be placed in archival boxes. The DVD access cop-
ies and the DVD version of  the low-resolution access copies will also be housed in plastic archival 
cases as well. During this process, all containers will be labeled with fields determined by the Bentley 
Historical Library. All of  the materials will be re-boxed and packed for transportation back to the 
Bentley Historical Library. 

Shipments will be made in two installments. The first will include all the Digital BetaCam archival 
master tapes and the DVD access copies including the low-resolutions access copies. These will be 
returned to the Bentley Historical Library first to ensure that satisfaction is guaranteed and there are 
no major problems with the digital copies. If  a problem were to occur, Scene Savers would still have 
procession of  the original 16mm film and could begin correcting the problem. Once it is deter-
mined that the digital copies are satisfactory, Scene Savers will again transport the 16mm film back 
to Ann Arbor in one of  their company trucks. 

Organization of  and Access to Material 

The newly-digitized materials will consist of  three formats: the Digital BetaCam tape, a DVD copy 
from that tape, and a low-resolution Windows Media Video (WMV) file.  The tapes and DVDs will 
be organized to mirror the cataloguing system already used for the Athletic Department films.  They 

SI 581 – UM Athletic Department Records. Visual Resources Collection

9



will be added to that collection, including being inserted into the Bentley Historical Library’s finding 
aids and other archival descriptions.  The low-resolution streaming files will be described by the 
Bentley Historical Library and accessible through their website.  They will be stored using a digital 
asset management system, indexed and operated by the University of  Michigan’s Digital Library 
Production Service (DLPS).  For more information about the role of  DLPS in this project, please 
see the following section. 

User access to the materials will be managed by the Bentley Historical Library.  Access to the origi-
nal films and the new formats would follow the Bentley’s established procedures.  All researchers 
must present identification, fill out a researcher application, and sign in upon their entrance into the 
Library.  Stacks are closed to the public and accessible only to archives personnel, who retrieve mate-
rials only after they have been requested by researchers using proper documentation.  Researcher 
activities are supervised at all times by security cameras and archivists.  Access to the online materials 
would be open to anyone with an internet connection.  The Bentley Historical Library website 
would link to an interface and database, managed by DLPS, which would provide the streaming 
server for streaming of  the WMV files. In addition, a discrete website will be created to be hosted by 
the University’s Athletic Department, where a large number of  fans and scholars first look for in-
formation about Michigan football history. This second website will have the low-resolution files 
available for streaming. More about access will be discussed in the dissemination section of  this pro-
posal.

The digitization project would require the Bentley Historical Library to create item-level descriptions 
of  each film using Encoded Archival Description (EAD), the emerging archival standard for 
description.  Currently, EAD is used for the Athletic Department Records finding aid, but not to the 
level of  description that would be required for this project.  Furthermore, the films are not included 
in the online finding aid at all.  This would be rectified before the films were digitized, both to speed 
up the insertion of  the new formats upon their return, and also to ensure proper documentation of  
every film before it left the Library.  Using EAD is the logical choice for this project, because the 
Bentley Historical Library already uses this format for its archival description.  This organization will 
suit both the Bentley Historical Library and the archival community at large because it is consistent 
with established practices for archival description. 

Storage, Maintenance, and Protection of  Data 

The original films, Digital BetaCam tapes, and DVDs will be returned to the Bentley Historical Li-
brary where they will be stored according to archival standards.  The Bentley Historical Library fol-
lows suggested best practices by keeping its films in climate-controlled storage facilities adjacent to 
the Library.  Following their integration into the Bentley’s electronic catalog and Athletic Depart-
ment Records finding aid, the Digital BetaCam tapes and the DVDs would also be stored within the 
library’s facilities.  These buildings are protected through the access restrictions discussed above. 

In accordance with the Bentley Historical Library’s standard practices, the storage and maintenance 
of  the low resolution digitized files will be managed by the University of  Michigan’s Digital Libraries 
Production Service (DLPS).  DLPS was formed in 1996 with a mission to serve as a digitization 
service and access point for the university’s digital library collections.  Despite the fact that the Bent-
ley is a separate institution, and therefore not a part of  the University Library System (which serves 
as the home for DLPS), the two groups have an ongoing understanding that DLPS will assist the 
Bentley regarding digitization projects, under which the digitized Athletic Department films would 
certainly apply. 

In addition to the ongoing relationship between DLPS and the Bentley Historical Library, there are 
other reasons why relying on DLPS is a practical and effective choice.  The staff  at DLPS have over 
a decade of  experience working with fragile library materials and ensuring their security and mainte-
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nance over time.  In addition, the University has consistently funded the program and has charged 
DLPS with maintaining perpetual access to library materials.  Anything that is digitized is considered 
a part of  the library’s collection, demonstrating that DLPS and the University are committed to pro-
viding long-term access to the materials. 

In speaking with DLPS, it is clear that they are excited about the possibility of  this project being 
funded, but that film digitization is a new area for them and therefore at this point they cannot speak 
great in depth about how the materials would be stored and managed.  Because the files are relatively 
small and are intended for online streaming, they will be stored using a digital asset management sys-
tem that allows users to search for the particular files they want.  A streaming server and an interface 
would be developed and designed specifically for access to the digital files from the internet.  DLPS 
staff  expect to contract with the University’s Information Technology Central Services (ITCS) in 
order to manage that aspect of  the project.  There are no concerns regarding the estimated storage 
space required for the low resolution files.  

Although the specific access interface cannot be determined until the files themselves are available, 
DLPS practices regarding digital storage and maintenance are well-established and applicable to the 
digitized film collection.  Each file would be assigned a unique identification within the DLPS com-
puter system, making it easily traceable and moveable throughout the system.  The metadata pro-
vided by the Bentley History Library will be absorbed and added to DLPS’ own identifying 
information.  DLPS makes this information searchable by indexing it and adding a link to the digital 
object.  In terms of  the football films, we would ask DLPS to make the collection searchable by 
game, team, and year, among others. 

Security is an important priority of  DLPS and the University Library System.  All DLPS servers are 
backed up regularly, and any information contained within them are included in those scheduled 
back-ups.  Therefore the low resolution files would be treated as any other digital library materials, 
with the best possible care and protection.  Furthermore, DLPS takes measures to prevent unau-
thorized or accidental changes through authentication and password protection.  Internal access to 
DLPS content is managed through logins and a password, which only authorized staff  will have ac-
cess to.  Externally, access is also filtered by IP address.

In terms of  long-term preservation, the administration of  both the Bentley Library and the Univer-
sity of  Michigan as a whole fully backs the efforts of  DLPS in protecting digital media and migrat-
ing those files to new hardware as needed.  The selection of  Windows Media files as the format for 
the low resolution streaming versions was done specifically for its perceived stability as a digital for-
mat for years to come.  As mentioned earlier, DLPS is entirely committed to protecting access to 
library collections for as long as is physically possible, which is the best promise a library can hope to 
receive from an administrative standpoint when it comes to preserving digital collections. 

In terms of  long-term technical access, the Digital BetaCam copies will serve as high quality access 
copies for the film collection.  Should the Windows Media file become inaccessible due to hardware 
obsolescence or another unforeseen circumstance, Blue Stream, a DLPS partner, could take the 
Digital BetaCam tapes and reconvert them into another online viewing format.  This alternative has 
already been discussed by DLPS and Blue Stream and will likely be implemented independently of  
this project within the next few years.  Between the DLPS commitment to long-term access and the 
capabilities of  the University of  Michigan’s digital communities, the preservation and accessibility of 
the digitized films is assured despite the hazards of  migration and obsolescence. 
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this process continues throughout its lifetime. Proper storage can slow the process down, just as im-
proper storage can speed up the process but film shrinks as it ages. This is a problem for several rea-
sons. One is that the sprocket holes move closer together. Since projectors have a fixed width be-
tween the pins on the sprocket wheel, the films can be broken or damaged during projection.

2. Fading: The colors that are in the emulsion layers fade due to age. In color film, the top emulsion 
layers fade first. These are the colors yellow and blue. The bottom emulsion layer is red, so as the 
top layers fade, the predominant color in the film becomes red. This is why older films tend to look 
pink. For B&W films, the blacks tend to fade to grey and the white tends to fade out, resulting in a 
washed out appearance to these films.

3. Loose splices, broken films, brittleness, etc.: Many older films were spliced using splicing tape and 
not splicing cement. These splices tend to dry out over time and will pull apart of  the film is pro-
jected or run through a telecine. Sometimes, from wear during past projections, the films break and 
require repair.

4. Warping: As film shrinks, it does not shrink evenly in all directions. This results in some parts of  
the film shrinking more than others which results in the film warping, or in severe cases, rolling into 
a tube.

5. Vinegar Syndrome: 16mm safety film was made either from di-acetate or tri-acetate. As this mate-
rial degrades, it gives off  acid as part of  the degradation process. Di-Acetate films tend to smell like 
mothballs when this is happening and tri-acetate films tend to smell like vinegar (characteristic of  
acetic acid, the by-product of  the degradation).

Some of  these problems can be corrected during the transfer process and others can’t. For example, 
contrast and colors can be corrected during the transfer process by applying color correction tech-
niques to the film. Warping, brittleness and anomalies that appear in the image due to breakage are 
much harder, if  not impossible to correct. For example, anecdotal evidence points to placing cam-
phor in the film can with the film for an extended period of  time to restore pliability to the films. 
This may work, but it is very time consuming and the effects may be temporary. Note that we never 
suggest treating archival films with any type of  film treatment, as those treatments may worsen or 
speed up the degradation.

To manage vinegar syndrome, films should be placed into plastic bags, molecular sieves should be 
placed in with the films and the bags should be sealed. These should then be placed into film con-
tainers. A-D strips (which measure acid concentration) should also be placed in with the films. As 
molecular sieves will eventually become saturated, these films should be inspected at least once per 
year to determine if  the acid levels are increasing. If  they are, the sieves should be replaced with new  
ones. Note that there is no currently available method of  stopping vinegar syndrome, but colling or 
freezing the film can slow the process down.

Transportation of  the films:
Prior to preparing for shipment, all films should be placed into the proper sized film cans. This pre-
vents the films from sliding around excessively inside the cans and getting damaged. An inventory 
should be done at this time so you have a record of  what is being sent.

We believe that chain of  custody is important. At a minimum, you will want to send the films by 
some method that is trackable, such as UPS, Fed-Ex or DHL. For larger shipments, such as this pro-
ject we will come to pick up the films, and then bring everything back to you upon completion.

Workflow process:
Upon arrival, all films will be inventoried and a tracking sheet/spreadsheet will be created. This al-
lows us to record information on each individual film, such as the title, condition, creation date, date 
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of  transfer and any notes about the contents of  the film or work we did. This follows each film 
throughout the process.

Our initial step is to hand wind through the films to inspect for loose splices, broken sprocket holes 
or other damage. Any necessary repairs are performed at this time. If  the films are sent to us on 
reels, they are wound onto cores at this time for transfer. Once the films are prepared, they are 
cleaned using a Lipsner-Smith non-immersion type of  cleaner. This cleaning system uses a combina-
tion of  cleaning solution, lamb’s wool rollers and particle transfer rollers to gently remove dust, dirt, 
fingerprints and other contaminants from the film. This system also properly tensions the film for 
transfer.

The film is now ready to be transferred and is placed onto our telecine system. We use a Rank Mark 
III Turbo telecine with a Da Vinci 8:8:8 digital color correction system. This system is ideal for ar-
chival film because not only does it do a great job by providing wonderful quality, it is gentle on the 
film…even shrunken film. We have transferred 16mm film that was as much as 1% shrunken (about 
the limit of  shrinkage that can still be transferred by traditional telecine systems..

Film transfer requires multiple passes on the film. On the first pass, the colorist corrects the colors 
for each major scene transition. We literally step through the film from scene to scene, making these 
adjustments so the transferred image appears as close as possible to the way the original film, when 
it was shot and developed. The second pass actually transfers the film and applies the color correc-
tions settings the colorist created on the first pass. For this reason, film transfer takes longer than the 
running time of  the film. In fact, depending on the number of  scene changes in a film, it typically 
takes 2-3 times the running time of  the film for transfer. Note that it can take much longer, but on 
average most film, especially athletic films since the content doesn’t change that much, can be trans-
ferred in 2-3 times the running time.

Earlier we mentioned that we would be transferring to digital betacam tape. During this first step, we 
will create one digital beta tape from each film. Any derivative files, such as DVDs, streaming files or 
higher resolution digital files will be created from the digital beta. This is because our video com-
pression systems can control a digital beta deck, which allows for frame accurate capturing and en-
sures synchronization between the video and audio tracks. This is possible from the original film, 
but is much more difficult because of  a lack of  time code from the original film. Since the digital 
beta tape is sufficiently high enough of  quality, and the newly created digital files will be done at a 
lower data rate than digital beta, there will be no loss in quality creating your derivative files or for-
mats in this manner.

When we discuss transferring the films, part of  our process is restoration. This includes repairing 
the original films, cleaning dust and dirt and properly tensioning the films while winding onto cores 
or reels. But, we when we discuss color correction, we are not affecting the original film, only the 
transferred material.

One the new tapes and digital files are created, all materials are checked for quality assurance. Here 
again, notes are recorded in the tracking sheet about the condition of  the newly created content. 
This is largely descriptive information about the quality of  the images on the tape or digital file.

When creating digital files, a naming scheme will be developed in conjunction with your organiza-
tion, so that it is easy to track and match digital files back to their source.

Formats:
There are many options for film transfer. On the preservation side, you can make a new film copy 
from your existing film, or have a very high resolution scan done of  the film. These film scans are 
commonly referred to as 2k or 4k scans, where the number represents the possible number of  pixels 
on the widest part of  the film. For example a 2k scan is approximately 2000 pixels. Note that these 
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are very high resolution, result in very large files, are somewhat difficult to work with unless you are 
a professional facility with the appropriate editing software, computer hardware and experience, and 
are expensive to create.

On the access side, your highest quality and most popular form of  videotape would be digital beta-
cam. Your highest quality type of  video file would be an uncompressed video (either AVI or Quick 
Time), or a lossless compressed file type (some type of  wavelet based compression). But, again, 
these files are large, require massive amounts of  storage and are hard to move from computer to 
computer unless you have large bandwidth. Smaller files are easier to move and won’t require as 
much storage space, resulting in lower cost. For example, MPEG 2 files can be very high visual qual-
ity and can be played on almost all computer systems without special software (an exception may be 
if  the MPEG 2 is created at a very high data rate). WMV and MPEG 4 files can also be of  very high 
quality, but these (along with QuickTime) are more often used as lower resolution, streaming media 
files. Streaming media is attractive because they can be accessed quickly (they don’t require long 
download times) and they don’t take up a lot of  storage space. Streaming media files are perfect for 
digital asset management systems or for other systems that allow searching, because users can look 
at these files to make sure they have found exactly what they are looking for before ordering a higher 
resolution copy.

When thinking about the files you are going to create, you need to understand data rates. Data rates 
are a measure of  how much information is captured per second of  video. Generally speaking, the 
higher the data rate, the better the image quality. For MPEG 2 files, a good range would be in the 4-
8 Mbps (megabits per second) range, which is playable on any computer that can play DVDs. Once 
you start getting into higher data rates, you could run into the problem of  requiring special software 
to play these file. For streaming media files, a good range seems to be in the 300-800 Kbps range 
(Kilobits per second). These won’t result in files that look as good as the MPEG 2 files, but with 
streaming, usually size and ability to access the file quickly are more important than quality. And 
these file sizes will be relatively small compared to the higher resolution files.

As with any digital file, please keep in mind that good archival practice still needs to be followed, 
meaning that you should have at least two copies of  each file on different types of  media, and they 
should not be stored in the same location. Ideally, one copy would be stored off-site

Often we are asked about DVDs as archival tools. DVDs are fine for access, but are not recom-
mended for critical long-term storage. There are a couple of  reasons for this. One is because the 
video on a video DVD is heavily compressed, so it is not suitable for the preservation copy. Another 
is because not enough is known about the actual life expectancy of  DVDs. Regardless, to maximize 
the safety of  your materials on DVD, choose only name-brand DVDs and request archival DVDs 
whenever possible.

Finishing up the project:

Once we are done with the film transfer and all new copies have been created, everything is labeled 
and placed into an appropriate container. All films are repackaged into their original containers un-
less arrangements have been made for us to place them into archival containers. Everything is re-
inventoried, boxed and prepared for shipment back to you.

In this instance, we will bring all copies back to you. But when shipping, we typically ship films and 
video on separate shipments. This is so that the only copies aren’t on the same shipment, which 
means that damage or catastrophic loss won’t destroy all copies. While this is slightly more expen-
sive, it provides a comfortable margin of  safety.

Pricing:
There are several components to pricing film transfer. For this project, we expect the following:
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• Film cleaning, inspection, repair $60/hr, 250-300 hours, $15,000-18,000

• Film transfer, $150/hr, 625 hours, $93,750

• Digital Beta tape stock, 500 tapes, 52.50, $26,250

• DVD Access copies (optional), $25 each, 500 copies, $12,500

• Digital files, $25 each, $12,500

Note that the pricing for the DVDs and digital files are based on those being included with the crea-
tion of  the digital beta tapes. If  they are created as the only copies from the film transfer, the pricing 
may be adjusted to reflect the additional personnel costs necessary to create stand-alone files. For 
example, creating digital files are typically priced at $45 per half  hour, including personnel costs, 
equipment costs and quality control.

References:
Provided upon request.

Contact information:
John Walko
jwalko@scenesavers.com
513-864-8310 (direct line)
513-621-6677 (office)
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Appendix B

Greg Kinney Resume
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Appendix C

Ann Flowers Resume
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Appendix D

Representative Sample of  the Final or Anticipated Form of  Work 

The coaches’ films currently have a very limited digital presence – the films finding aid is not online 
in EAD format. A sense of  the finished work can be provided by example.

Scene Savers, the contractor with whom we wish to do digitization work, has previously worked with 
Indiana University’s libraries to digitize 16mm films. That project can be found at 
http://www.libraries.iub.edu/index.php?pageId=4758.

In 2004, the Indiana University Digital Library Program received a grant from the National En-
dowment for the Arts Heritage and Preservation Program (Media Arts) of  $10,000 to digitize a por-
tion of  the 16mm David Bradley Film Collection. Many of  the films in the collection are available 
on video; however, approximately five percent are not. It was their goal to provide a video surrogate 
for every title in the collection, either by purchasing commercially-available videorecordings or by 
transferring the film to video themselves. They identified a group of  films in the collection as their 
top priority for transfer based upon their importance to film study and scholarship. In order to 
transfer the largest number of  films possible, the Libraries and the Digital Library Program contrib-
uted additional funds to the project, enabling us to transfer 129 films (91 hours) to 83 Digibeta mas-
ter tapes and DVDs. 

Unlike the Bentley project, these films are not available for viewing on the web, although the DVDs 
of  these films are available on interlibrary loan to academic borrowers and independent scholars. 
Thus, the Bentley project, with its streaming online content, will serve as an example and touchstone 
for future projects.
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Appendix E

Job Descriptions for New Hires

As to appear on the hiring website

Student Archivist (Creation of  Electronic Finding Aid for Athletic Films)

Two students will work with the archivists at the Bentley Historical Library to create an EAD find-
ing aid for all of  the athletic department's film records.  This will include item-level description for 
each film in the collection.  The students will also assist the archivists in selecting which version of  
each game will be sent to Scene Savers for digitization.  This requires watching every game and 
choosing the best version, in accordance with the archivists' judgments.  This work will last for six 
months and the student will earn twelve dollars per hour.

Student Archivist (Web Exhibit Creator for Athletic Films)

One student will be hired by the Athletic Department for two semesters to work under the direction 
of  the Bentley Historical Library and DLPS in making a website for the dissemination of  the WMV 
files.  We expect this website to serve both the Michigan football community and scholarly research-
ers, and therefore will require a highly professional interface along with the large database of  films 
supporting the site.  The student will need to integrate the DLPS index of  each game and should 
create a website that encourages the feedback and contributions of  its users through social naviga-
tion techniques, like tagging, comments or wikis.  This student should have an understanding of  ar-
chival principles along with the demonstrated ability to create complex websites. This student will 
earn fifteen dollars per hour.
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Appendix F

Vendor Services Budget

     Qty Unit  Cost/Unit Cost
Film Cleaning, inspection, repair 250 hours  $60  $15,000
Film Transfer    625 hours  $150  $93,750
Digital Beta tape stock   500 tapes  $52.50  $26,250
DVD access copies   500 copies  $25  $12,500
Digital files    500 each  $25  $12,500

Total Costs:         $160,000
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