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in 24” x 48” bins of varying heights. The bins are 
stored in storage racks that can be up to 100 feet 
in height. When an item is requested, a robot 
brings the appropriate bin to the staff member 
almost immediately. An ARS used off-site would 
be benefi cial for collections management and ease 
of accessing materials. Staff would not need to 
operate fork lift pickers or lift the bins. The books 
needed are picked out of the bin, which is then 
returned to its location by the robot. However, the 
cost of the system is much more than traditional 
shelving options. The system also requires ongoing 
maintenance which can add additional costs over 
time. The advantage of the ease and speed of 
retrieval must be off set by the increased cost and 
the fact that once materials are collected, they still 
need to be driven to the library on a scheduled 
delivery basis. ARS systems come into their own 
when the delivery materials are brought to the users 
in the library within minutes.

ON-SITE STORAGE
The Perry Dean team was asked to investigate 
the possibility of constructing a new building  
east of the Music Building and south of Mullins, 
on a site identifi ed in the 2010 Master Plan. The 
site can accommodate a four-story building of 
36,750 GSF. The building would be large enough 
to accommodate approximately 1,350,000 volumes 
within an Automated Retrieval System(ARS). This 
option provides for the fastest retrieval of materials. 
Students could retrieve the books they need within 
15 minutes. Staff members would access the books 
from the ARS and then transport them to the main 
library using the existing underground tunnel.  The 
building could be designed in a way that showcases 
the advanced technology housed within. However, 

it is diffi cult to justify prime campus space being 
used for a storage facility. This option combines an 
expensive building skin (being at the heart of  the 
campus) with an expensive storage solution. The 
design team instead looked at other options for a 
new building on this site. The building could be 
used for Special Collections, Performing Arts and 
Fine Arts, or as a Science Library. Potential program 
sizes for these have been identifi ed in the report.  

RENOVATION OF MULLINS LIBRARY
Off-site storage can accommodate 100% of the 
collection from Mullins Library. A browsable 
portion of the collection can be retained within 
the 1997  addition to Mullins, which is in better 
condition than the rest of the building. The  original 
older building can be renovated in two phases, or 
one phase if funding is available. 

A preliminary project budget of $16,000,000 was 
identifi ed by the University for the fi rst phase of 
renovation work, and a budget of $15,000,000 
for the second phase. Perry Dean undertook a 
conceptual budget estimate in consultation with 
Faithful & Gould. This preliminary cost estimate 
shows a need for more funding for the second 
phase and less for the fi rst based on the renovation 
work described within the report. The fi rst phase 
includes light renovation of 69,260 GSF of space. 
The second phase is a transformational renovation 
of 36,650 GSF. Further study and space planning 
is needed to identify which program elements have 
top priority to move into the renovated space.

CONCLUSIONS / RECOMMENDATIONS
An off-site storage facility utilizing high-bay fi xed 
shelving is the most economical solution long-

term. Although it will require more staff members, 
the upfront cost is less expensive, and there will 
be little maintenance required over time. The 
proposed site is well sized to accommodate this 
type of system with potential for a future expansion 
that can almost double its size.  The cost of an off-
site building with high-bay fi xed shelving is between 
$9,785,485 to $10,287,178. This cost range refl ects 
shelving estimates from two different vendors. The 
higher number is more conservative and assumes 
less effi cient storage of oversized volumes and 
musical scores than could actually be achieved. 
The team feels a budget of close to $10,000,000 
reasonable at this time. The estimate for an off-site 
building with an Automated Retrieval System is 
much higher at $16,591,128. 

The off-site storage facility can hold a portion of the 
collection in Mullins library and the entire collection  
from LISA. Mullins library can then be renovated in 
two phases. The space gained by removing some of 
the collection will allow for the creation of learning 
spaces within the library and new programmatic 
elements. The Phase 2 renovation to Mullins 
Library will rework the entry sequence into the 
library by removing the steps at the west side. A 
new, accessible entrance is thereby created at the 
fi rst fl oor level, directly relating to the Main Quad 
and Student Center. 

Future study for a new building south of Mullins 
Library is recommended. The location is suitable 
for both library related program or other uses. 
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OFF-SITE STORAGE FACILITY
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LIBRARY COLLECTIONS SUMMARY

Item Quantity Item Width (in) Item Depth (in) Item Height (in)

Small Volumes 37,673 1.20 10.00 7.00

Average Volumes 1,808,310 1.20 10.00 12.00

Oversize Volumes 37,673 1.20 18.00 30.00

Government Documents (cataloged) 104,668 0.23 10.00 12.00

Government Documents (not cataloged) 95,735 0.23 10.00 12.00

Musical Scores 19,901 0.60 12.00 20.00

Bankers Boxes of Manuscripts (processed) 15,153 12.00 12.00 12.00

Bankers Boxes of Manuscripts (unprocessed) 13,412 12.00 15.00 12.00

The collection information in the table above is for all 
Library locations, except Law Library holdings, and 
refl ects an estimated count after ten years growth. 
The table was used to communicate the collections 
information to the shelving vendors in order to 
obtain budgetary price quotes. The summary is a 
simplifi ed version of a larger spreadsheet provided 
by the collections management staff to Perry 
Dean.  The item dimensions refl ect averages for 
each item type. A more in depth analysis will be 
required during the planning for a new facility. The 
selected shelving vendor should be able to assist 
with counting the collection and correctly sizing the 
storage system.
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OFF-SITE STORAGE - EXISTING SITE CONDITIONS

SCALE:  1/64” = 1’-0”
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03
MULLINS RENOVATION
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Assumptions:

• Central HVAC and mechanical systems to remain, 
new horizontal distribution

• New sprinkler system
• Use of existing electric gear and equipment
• New electrical power and data distribution included
• No roof work; air handlers already replaced
• No code upgrades; elevators, stairs, restrooms to 

remain
• 75% Open Study space, 25% Enclosed Offi ce space
• Excludes fl atscreens, smartboards, etc. and associated 

wiring
• Includes remodeling of loading dock
• Escalation assumed for Summer 2014 construction

MULLINS RENOVATION: PHASE 1 INTERIOR

University of Arkansas
Storage/Library
Existing Building Interior Renovation

Phase 1 69260

Unit rate Total
Demolition 69260 sf $13.00 $900,380
Structure - misc penetrations/reframe 69260 sf $1.00 $69,260
Roofing - no work 69260 sf $0.00 $0
Interiors - open 75% 51945 sf $15.00 $779,175
Interiors - office 25% 17315 sf $35.00 $606,025
Stairs - no code upgrades - 0 flt $0
Finishes - open 75% 51945 sf $10.00 $519,450
Finishes - office 25% 17315 sf $15.00 $259,725
Plumbing - minor work 69260 sf $0.50 $34,630
HVAC - fit out space 69260 sf $30.00 $2,077,800
Fire Protection 69260 sf $4.00 $277,040
Electrical/Teldata etc. 69260 sf $25.00 $1,731,500
Furnishings 69260 sf $1.00 $69,260
Equipment 69260 sf $0.50 $34,630
Site - remodel loading dock 1 ls $50,000.00 $50,000

Total Trade $7,408,875

Markups 20% $7,408,875 $1,481,775
Contingencies 26% $8,890,650 $2,311,569

Total Construction $11,202,219
$161.74 /SF
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Assumptions:

• Demolition of front steps at fi rst fl oor level
• Reconfi gured entry
• New walls on west side of fi rst and second levels
• Replacement of exterior panels with windows
• Roofi ng work for elevators/stairs included
• 2-Year Escalation included; Summer 2015 

construction

MULLINS RENOVATION: PHASE 2 TRANSFORMATIONAL PIECE

University of Arkansas
Storage/Library
Existing Building Transformation

Phase 2 36650

Unit rate Total
Demolition 36650 sf $13.00 $476,450
Structure - misc penetrations/reframe 36650 sf $1.00 $36,650
Roofing - reframe elev 1 ls $10,000.00 $10,000
Interiors - open 75% 27487.5 sf $15.00 $412,313
Interiors - office 25% 9162.5 sf $35.00 $320,688
Finishes - open 75% 27487.5 sf $10.00 $274,875
Finishes - office 25% 9162.5 sf $15.00 $137,438
Plumbing - minor work 36650 sf $0.50 $18,325
HVAC - fit out space 36650 sf $30.00 $1,099,500
Fire Protection 36650 sf $4.00 $146,600
Electrical/Teldata etc. 36650 sf $25.00 $916,250
Furnishings 36650 sf $1.00 $36,650
Equipment - café (warming) 1 ls $100,000.00 $100,000
Double height event space 4000 sf $75.00 $300,000
Grand stair - 1 level 1 ls $125,000.00 $125,000
New elevators 4 stop (incl arch/str) 2 ea $300,000.00 $600,000
New egress stairs (incl arch/str) 8 flt $35,000.00 $280,000
New Bathrooms 3000 sf $300.00 $900,000
Site - Demolish steps/adjust entry 29017 sf $25.00 $725,425
Site - Demolish adjust ext walls 1+2 8250 sf $100.00 $825,000
Site - Exterior envelope repl. Level 3/4 7710 sf $80.00 $616,800

Total Trade $8,357,963

Markups 20% $8,357,963 $1,671,593
Contingencies 29% $10,029,555 $2,908,571

Total Construction $12,938,126
$353.02 /SF
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NEW BUILDING
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BUILDING FOOTPRINT 
CONFORMS TO 

2010 MASTER PLAN

MULLINS LIBRARY

MUSIC 
BUILDING

FINE ARTS CENTER
CHEMISTRY BUILDING

CHEMISTRY AND 
BIOCHEMISTRY

RESEARCH
BUILDING

SCALE:  1/64” = 1’-0”
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NEW BUILDING: POTENTIAL PROGRAM

SPECIAL COLLECTIONS PROGRAM
Administration  805 sf
Support Spaces  1,810 sf
User Services  495 sf
University Archives  170 sf
Research Reading Room  2,585 sf
Manuscripts & Archives  6,040 sf
Index Arkansas  420 sf
Architectural Collection Reading Room  1,670 sf
Current LISA Staff  1,310 sf
Special Collections Holdings (Compact Shelving) 8,240 sf
Pryor Center to remain in Mullins
_____________________________________________________________

TOTAL NSF 23,545 sf
TOTAL GSF (NSF x 1.666)  39,225 sf

PERFORMING ARTS AND MEDIA PROGRAM
Multimedia Resource Center (MMRC)  1,555 sf
Performing Arts & Media  1,825 sf
Distance Education  150 sf
Shared Spaces  700 sf
Reader Accommodations   1,560 sf
_____________________________________________________________

TOTAL   5,790 sf
TOTAL GSF  9,646 sf

FINE ARTS PROGRAM
Fine Arts (Materials from Fine Arts Center) 4,000 sf
_____________________________________________________________

TOTAL   4,000 sf
TOTAL GSF  6,664 sf

SCIENCE LIBRARY PROGRAM 
Readers
(60 Readers)
4x6 Tables 2,400 sf
Single Carrel 350 sf
Lounge Chair  300 sf
Workstations
Computer Stations 1750 sf
Printer Station 35 sf
Scanner Station  35 sf
Photocopier 35 sf
Staff Spaces
Service Desk  200 sf
Librarian Offi ce  2000 sf
Supervisor Offi ce  150 sf
Support Staff Offi ce (4 Staff) 400 sf
Graduate Assistant Offi ces (4 GAs) 200 sf
Student Employee (4) Workspace  200 sf
Study / Meeting
Meeting Room 400 sf
Training Room - 30 Person 3,000 sf
Study Carrels 450 sf
Group Study Room - 6 Person 400 sf
Collection
Reference Ready Collection 800 Volumes (7 DFS) 175 sf
Support Space
Storage Closet 25 sf
Work/Break Room/Sink, Refrigerator 150 sf
Restrooms 400 sf
_____________________________________________________________

TOTAL    13,055 sf
TOTAL GSF  21,750 sf
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MULLINS LIBRARY - 2012 CIRCULATION BY CALL NUMBER
# of shelves circulation FY12 internal use FY12 interlibrary loan FY12 total uses (circ + iuse + ill) storage FY12

A-AZ 1090 133 560 103 796 10
B-BD 755 1132 375 106 1613 15
BF 724 826 347 288 1461 23
BH - BJ 90 183 55 17 255 0
BL 139 497 174 15 686 0
BM-BP 159 383 109 28 520 2
BQ 13 110 37 3 150 0
BR 158 209 148 9 366 0
BS-BT 118 247 136 17 400 3
BV 64 78 33 6 117 0
BX 216 217 117 20 354 0
C 321 428 186 69 683 0
D-DR 2192 2507 921 236 3664 26
DS 1-399 323 737 234 40 1011 1
DS 400 - DZ 324 901 334 45 1280 11
E 1326 2758 1205 184 4147 1
E185 112 668 171 21 860 0
F 1-430 397 723 1582 74 2379 0
F 430-1200 444 379 346 62 787 0
F 1201-3799 281 362 283 32 677 0
G - GF 429 491 219 82 792 0
GN - GT 406 973 323 89 1385 0
GV 234 368 250 39 657 0
H 273 239 70 55 364 1
HA-HF 3965 2261 1230 283 3774 24
HG - HJ 1328 304 227 21 552 0
HM - HN 563 730 253 182 1165 2
HQ 372 1065 464 137 1666 1
HS - HV 661 997 625 134 1756 0
HX 126 133 55 8 196 0
J - JZ 1570 1165 473 59 1697 5
K - KF 3990 106 136 102 27 265 0
KF 3990 - KF 9999 43 85 22 107 0
KFA3600+ 23 7 20 1 28 0
L - LT 1808 1837 1705 286 3828 1
LRC (all LRC call numbers) 355 884 534 26 1444 0
M - MT 652 1862 1039 100 3001 25
N - NX 635 470 320 76 866 34
P 209 431 146 67 644 2
PA 237 498 157 20 675 0
PB - PM 686 1373 509 109 1991 2
PN 958 1470 790 153 2413 15
PQ 1-3999 414 458 107 41 606 0
PQ 4000-5999 61 66 26 5 97 0
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PQ 6000-9999 419 445 186 57 688 0
PR 2347 2229 758 133 3120 9
PS 2019 3229 1138 187 4554 17
PT 548 401 113 25 539 0
Q 561 201 292 120 613 167
QA 1199 1096 507 153 1756 22
QA75-76 267 355 175 18 548 2
QB 65 81 80 5 166 10
QC 1-800 292 243 462 35 740 254
QC 801-9999 163 82 76 8 166 10
QD 396 156 285 109 550 211
QE 533 330 308 89 727 22
QH 520 516 374 183 1073 437
QK - QL 752 976 624 247 1847 583
QM 14 21 22 2 45 0
QP - QR 435 610 431 173 1214 501
R - RB 422 441 275 175 891 115
RC 554 746 529 405 1680 141
RD - RZ 328 380 403 151 934 83
S – SB 468 946 756 576 262 1594 71
SB 469 - SH 773 476 554 377 1407 14
SK 51 25 25 11 61 0
T 161 163 81 46 290 11
TA 444 463 236 148 847 26
TC - TH 510 367 322 96 785 30
TJ 186 108 97 30 235 15
TK - TL 482 585 338 72 995 27
TN 250 58 47 25 130 8
TP 308 233 144 100 477 52
TR 26 33 174 3 210 0
TS 203 73 43 20 136 8
TT 49 87 85 6 178 0
TX 57 252 210 65 527 0
U - V 192 194 126 25 345 1
Z 656 261 219 42 522 52
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MULLINS LIBRARY - CIRCULATION FY12: LEVEL 02

Level 02 does not contain any of the circulating collection.
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Western Facade + Quad Concept Rendering

PERRY DEAN 2009 STUDY - DESIGN: RENDERINGS

Central Atrium Concept Rendering
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Result Summary Space Capacity 1.5” Volume Thickness 

Parameter Long Space Short Space 
Number of Aisles 2 2 
Number of Bins 9,200 6,992 
Estimated Number of Linear Feet of Storage 
Provided 

92,000 69,920 

Estimated Volume Capacity (Total 1,338,241) 765,416 581,825 
Software HK DMS to Innovative HK DMS to Innovative 

 
Result Summary Space Capacity 1.25” Volume Thickness 

Parameter Long Space Short Space 
Number of Aisles 2 2 
Number of Bins 9,200 6,992 
Estimated Number of Linear Feet of Storage 
Provided 

92,000 69,920 

Estimated Volume Capacity (Total 1,595,870) 906,702 689,168 
Software HK DMS to Innovative HK DMS to Innovative 

Note that the system is relatively sensitive to the thickness of the volumes and verification of the thickness is 
recommended to enable the University to select the best design concept. 
 
The following space analysis details the space required for the base as well as escalated collections.  All spaces are 54’ 
wide. 

Result Summary Space Required 1.5” Volume Thickness 
Parameter Base Collection 1.5M Volumes 1.75M Volumes 2.0M Volumes 
Number of Aisles 4 4 4 4 
Number of Bins 16,560 18,032 21,344 24,288 
System Length 125’ 132’ 153’ 174’ 
Software HK DMS to 

Innovative 
HK DMS to 
Innovative 

HK DMS to 
Innovative 

HK DMS to 
Innovative 

 
Result Summary Space Required 1.25” Volume Thickness 

Parameter Base Collection 1.5M Volumes 1.75M Volumes 2.0M Volumes 
Number of Aisles 4 4 4 4 
Number of Bins 13,984 15,456 18,032 20,608 
System Length 106’ 116’ 132’ 148’ 
Software HK DMS to 

Innovative 
HK DMS to 
Innovative 

HK DMS to 
Innovative 

HK DMS to 
Innovative 

ON-SITE STORAGE FACILITY: ESTIMATED CAPACITY OF ARS

Based on the analysis by Dematic, a capacity of 1.3 - 
1.5 million volumes (depending on volume thickness) 
can be assumed for a new building adjacent to the 
Mullins Library. This number of volumes would 
accommodate almost all of the collection in Mullins, 
but would not accommodate the collection in LISA. 
However, it is unlikely that the entire collection would 
be put in storage, which would allow for more space in 
the ARS for LISA materials. Additionally, the basement 
level of Mullins could incorporate more compact 
shelving.

Advantages of an on-site ARS:

• Collection remains part of the Mullins Library
• Quick retrieval of items - connection to Mullins 

library via underground tunnel would allow for 
retrieval of items in 10 - 20 minutes.

• Collections in ALS take up 1/7 of the space of 
collections in traditional open shelving

Disadvantages of an on-site ARS

• Cost - much more expensive than off-site storage
• Learning curve for staff operating the system
• Added cost for hardware and software support

Institutions with Automated 
Retrieval Systems:

• Chicago State University
• California State University, Long Beach
• Colgate University
• Eastern Michigan University
• Georgia Southern University
• San Francisco State University
• Santa Clara University
• Sonoma State University
• University of British Columbia
• University of California at Northridge
• University of Chicago
• University of Louisville 
• University of Nevada, Las Vegas 
• University of Nevada, Reno
• University of Utah 
• Utah State Archives
• Valparaiso University




